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I,iterature on sUBtainable agriculture waB examined using qualitative 

research methods to identify institutional barriers to the transition to 

sustainable agriculture, and solutions to overcome them. Information was 

also collected from different participants in the food and agriculture 

system by conducting interviews and workshops, and by soliciting comments 

on discussion papers of preliminary findings. 

An explanatory scheme (or general theory) was developed to organize 

strategies for overcoming institutional barriers using an efficiency -

substitution - redesign framework. Efficiency strategies involve minor 

changes ta existing activitieEl, resulting in more efficient asource use. 

Substitution strategies invol ve replac ing one l''t'oduct, technique or ac

tivity with another. Redesign strategies require solutions and institu

tional activities that mimic ecological processes. Solutions consistent 

with each category are analyzed and discussed in the areas of research, 

education, technology transfer, government programs and regulations, taxa

tion, safety nets, consumer activism, marketing and advertising, corporate 

legal status, and organizational design and management. 
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La littérature traitant de l'agriculture intégrée fut evaluée avec 

des méthodologies qualitatives de recherche afin d'identifier les 

obstacles inst~tutionels à la transition à l'agriculture intégrée et les 

solutions pour les surmonter. De l'information fut aussi obtenue par des 

entrevues et des ateliers réunissant une gamme d'intervenants du système 

agro-alimentaire, et par la solicitation de leurs commentaires sur des 

documents de travail traitant des résultats préliminaires. 

Afin d'organiser les stratégies pour surmonter les obstacles in-

stitutionels, un schéma explicatif (ou théorie générale) fut développé 

autour d'un cadre "efficacité - substitution - conceptualisation". Les 

stratégies d'efficacité impliquent des changements minimes aux activitês 

actuelles et produisent une utilisation plus efficace des ressources. Les 

stratégies de substitution comportent le remplacement d'un p~Dduit, d'une 

technique ou d'une activité par d'autres. Les stratégies de concep-

tua1isation exigent des solutions et des activités institutionel1es qui 

imitent les processus écologiques. Des solutions propices à chaque 

catégorie sont analysées et discutées dans les domaines suivants: 

recherche, éducation, transfert technologique, programmee et 

réglementation gouvernementaux, taxation, filets de protection financière, ........ 

activisme des consommateurs, mise en marché et publicité, statut 16ga1 des 

corporations, et gestion. 
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My hope was that OPIRG would taka it on ft. ona of its principal public 

r ••• arch and education proj.cts. This did not com. ~o pass. My .x

peri.nca with OPIRG was very formative, howav.r. l l.arn.d a gr.at deal 

about power in soci.ty and how .ocial chang. cam.s about. It solidified 

my commitment to always b.ing involv.d in promoting .ocial change, and 

maintained my desira to carry out thi. r.se.rch project. 
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Although M.cdon.ld Coll.g. did not h.va • tr.dition of .upporting 

".ction-r ••• arch", multidiaciplinary th •••• , l felt my familiarity with 

th. schocl would compana.t. for a l.ck of ac.demic structure to support 

me. 

l have b •• n .round th. COll.g. most of my life. My f.ther w.s doing 

graduate work in Agricultural Chemi.try when l wa. born. My mother i. a 

gr.duat. of th. School of Dietetics. After a brief aojourn in ottawa, my 

fath.r joined th. O.partm.nt of Animal Sci.nce and we lived around the 

Coll.g. until we moved to Nova Scotia when l was fifteen. My father had 

takan a position as Principal of the Nova Scotia Agricultural College. 

Alt.r high school, l went to Acadia University and, after a rather cir

cuitous journey, ended up with a B.A. in history. After my second year, l 

spent a summer working in Ghana as part of Canadian CroaaroadB 

International's development education program. l waa profoundly affected 



by that experienca and it ultimately convinced me that l Ihould be in

volved in agricultural davelopment. l dacidad that 1 would raturn to Mac

donald Collage to do a Malter'l degr.e in Soil Science. My thinking at 

that point wal that solutions to hunger in the world were directly con

neeted to food pr.oduction technique.. It is lomewhat ironie that 1 had to 

go to Welt Africa to become intere.ted in agricqlture when 1 had been 

lpending molt of my aummer. working on my aunt and unele's dairy farm in 

Cape Breton, and both my parents had followed careers in the food and 

agriculture lector. 1 raalize now that my summera in cape Breton had a 

profound impact on me after l made the deciaion to work in agriculture. 

During my lummerl there 1 .aw Many family farme fail and the community 

change. 

While ~~rking on my degree, l spent much of my free time working 

with activilt and public education groupl. Wa focused primarily on the 

politics of food production and distribution and although my theaia work 

wae concentrated on the impacta of crop rotations on aoil physical 

properties, 1 increasingly realized that my original assumptions about un

derdevelopment were incorrect. My focus on political issues in food 

production gradually merged with concerns about environment81 degradation 

a.eoci.ted with agriculture. A summer in Pennsylvania workinq with the 

Rodale Res.arch Center convinced me that ecological agriculture was a vi-

abla solution to agricultural production. By the time my Maater'a waa 

completed 1 had decided to work for an environmental group addressing 

political and ecological questions. 1 took a job with OPlRG. 

l tell you all this to give you an Appreciation of who 1 am and what 

my alsumptions are. These experienees make me believe that we auffer in 

Canada from a serioue imbalance in the control of resourcea and deciaion 

rnaking authority in agriculture and ether secters. I alse believe in the 
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power of gra •• roots citizen movement8 to affect cor8tructive change in 

society. Agrieultural problemB will not be permanantly re80lved until our 

production, proeelsing and distribution systems re.pect local and ragional 

deciaion making and ecology. 
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A common challenge in qualitative reaearch ia the clear use of codes 

to identify qualitative data. Such codel are neeesBary in order to avoid 

continually repeating the full information contained in each bit of 

qual ... tative data. A summary Hst of codes is provided here for the 

raader's reference. 

A AgribuBinesB 

C Ca.e 

D Driving 

ri Confirming commente 

I Interview 

R Restraining 

Rev Raviewer 

S Research 

T Themea 

Tr COntradicting comment 

W Workshop 

common combinationa of codea: 

RTA# Agribusiness Reltraining Theme 

DCG# Government Driving Case 

W.LeSS.SI Lennoxville workshop comment on research, held in 19S8 ...... 

I.I.SS.AI Interviewee (le) comment on agribusiness, made in 1988 

RevTrG# Contradicting reviewer comment on government 
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1.0 Iatroductioa 

Thi. re.earch project h.. been undertaken to .upport the development of 

• su.tainable food system in C.n.da. Inter •• t in .uatain.ble .griculture i. 

pre.ently found throughout Canadi.n aociety. Farmera seek information on the 

tr.n.ition proc •• s, consumera .r. buying the products of sustainable systems, 

new busineases .re being cr •• ted, public interest groups promote it, and 

government. are d.veloping policy initiatives. 

Proponent. of suatainabl. agriculture are identifying ways to transform 

thi. inter. st into .ction and change. Although m.ny positive proposala have 

come forw.rd, a framework ~or •••••• ing the viability and potential effective-

n ••• and imp.ct of .uch propoa.ls h •• been l.cking. Theory for the strategie 

promotion of .u.t.inable agriculture remain •• t what Loehle (1988) calls the 

tmm.ture stage of theory development (i ••• , impreci.e, not operationally 

defined)1. In thi •• tage, a n.w par.digm i. being formulated, Methodologie • 

• re origin.l, and the approache. reflect a high degree of risk-taking and 

philosophical experimentation and have yat to be form.lized or institutional-

ized (De Mey, 1982). Th. main goal of thi. r •••• rch proj.ct is to develop 

.uch • conceptual fram.work and to t •• t some of the current proposaIs for 

developing a .u.tainable agriculture against it. Such an investigation will 

help to provide the .u.tainable agriculture mavement with a proc.ss of criti-

c.l di.cour.e. 

1. This problem is not unique to agricultur.. Robinson et al. (1989) have 
identified the abs.nce of ec010gical and .ocial t.heory ae a principal 
obst.cle to the development of a sustainable society in Canada. 

1 

a 



Achieving this result requires an extensive review of the sustainable 

agriculture and associated literature from a wide variety of academic dis-

ciplines anti popular discussions, including political science, management, 

education, philosophy of science, psycholoqy, ethics, dociology, ecology, and 

agricultural sciences and economics. In addi~ion a number of interviews and 

workshops have been carried out with a variety of players in the food system. 

This is an action researeh project because it aima to discover useful 

knowledge that people can uee to improve their particular situation, and be-

cauae the information produced by the project returns to the community that 

generated it (Reason and Rowan, 1981a; Allender, 1987). It ie targeted 

primarily at suatainable agriculture proponAnts who work with (and are some-
/ 

times themaelvea) agricultural profeasionala active in agrieultural develop-

ment institutions (i.e., government, research institutions, agribusiness). 

This projeet ia designed to help provide sustainable agriculture proponents 

with a coherent, comprehensive action agenda for ~vercoming the main agricul-

tural institutional barriers to more widespread adoption of Austainable 

agricultural practices and policy. The analysia is focused primarily on the 

sub-international level. Reform of international relations as they affect 

agricultural austainability ia not addreaaed. 

In a study of this kind, the emphasis lies not with developing a 

specifie hypothesis that can be quantit~tively tested, but rather with iden-

tifying a research question for which answers can be found using a variety of 

techniques and indicators of validity and rigour (Miles and Huberman, 1984). 

"Qualitative researchers avoid going into studies with hypotheses to test or 

specifie questions to answer, believing that finding the questions should be 

one of the products of data collection rather than assured a priori." (Bogdan 

and Biklen, 1982:55). States Loehle (1988:98), "It is very difficult to con-
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duct a conclusive test of a theory's predictions when the theory is im

mature • • • Attempting to test an immature theory, or demanding that it be 

supported by strong evidence, shows a failure to understand the fact that the 

appropriate level of hypothesis testing depends on the level of theory 

maturity" • 

The two main (and related) research questions for this study are: 

1. Wh.t conc.ptu.l fr ... work c.n be dev.loped to •••••• th. v.lidity .nd 

viabililty of pot.nti.l .tr.tegi •• to pro.ot •• sust.inabl. food and agricul

tur. .y.t.. for Can.da? 

2. U.ing this fra •• work, what str.tegi.s can be .ost .ffectively pursued by 

.u.tainabl. agriculture proponent. to create a .u.tainable food sy.tea? 

In chapter one, the need for eu ch an investigation in the Canadian con

text is provided. r.hapter two contains a review of farrn-level transition to 

sustainable agriculture and the implications of this process for institutional 

activity. The methodology of this study is provided in chapter three and 

results in chapter four (and appendices). The resulte are translated into a 

narrative organized according to institutional areas in chapter five, and con

clusions and further research needs are provided in chapter six. 

1.1 Definition. 

Widespread agreement on a definition of sustainable agriculture is prov

ing to be elusive. The one used in this study ie a product of the work of 
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Hill (1985a, 1986b) and the USDA (1980). It atms to be comprehensive, 

positive and descriptive, 

Sustainable agriculture ia both a philoaophy and a system of farming. 

It has its roots in a set of values that reflects an awareness of both 

ecological and social realities. It involves design and management procedures 

that work with natural processes to conserve all resources and minimize waste 

and environmental damage, while maintaining or improving farm profitability. 

Working with natural sail procesges is of particular importance. Sustainable 

agriculture systems are designed to take maximum advantage of existing soil 

nutrient and water cycles, energy flows, benefi~ial soil organisms, and 

natural pest controls. 8y capitalizing on existing cycles and flows, environ-

mental damage can be avoided or minimized. Such systems also aim to produce 

food that is nutritious, and uncontaminated with products that might harm 

human health. 

In practice such systems have tended to reduce or avoid the use of 8yn-

thetically compounded fertilizers, pesticides, growth regulators, and live-

stock feed additives. These substances are usually rejected on the basis of 

their dependence on non-renewable resources, potential for environmental dis-

ruption, and possible adverse impacts on soil organisms, wildlife, livestock 

and human health. Sustainable agriculture systems rely more on crop rota-

tions, crop residues, animal m~nures, legumes, green manures, off-farm organic 

wastes, appropriate mechanical cultivation or minimal tillage to optimize soil 

biological and natural pest control activity, and thereby maintain sail fer-

tility and crop productivity. In addition, resistant varieties, a~d biologi-

cal, biorational, and cultural controls are used to manage pasts, weeds and 

diseases. Preventative health care strategies, su ch as dietary changes, in-

creased exercise, and housing changes are employed to maintain animal health. 
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The potential of this approach, however, goe. far beyond its present ex

pression, which haB largely been ltmited to the substitution of environmen

tally benign products and practices. More significant advancas can be ex

pected a. a re.ult of developaent. in tlr,~ .cience and art of agroeco.y.tem 

de.ign and management. 

Thi. description encompa •• es a wide range of farming systeme including 

those referred to as law-input eustainable agriculture (LISA), organic, 

biologieal, ecological, agroacological, biodynamic, regenerative, alternative, 

natural and permanent (permaculture). Although these systems are .uatainable 

to differing degrees, all fall within the boundarie. of the de.cription above. 

An in.titution, for the purposes of thi •• tudy, i. broadly defined as a 

place where people come together for communal purpo.es (Izumi, 1986). In

stitution. are place. where Many social choice. are made (Dryzek, 1987). In 

thi. study, 1 am concerned with some of the institutions that make choices 

about agricultural development. 

1.2 General bi.tory 

Su.tainable agriculture, according to Dougla •• (1984), has avolved fram 

thr.e perspective.: as a system of production ta achieve food .elf-reliance; 

a. a concept of .tewardshipl and as a vehicle for sustaining rural com-

munities. The concept of su.tainability is not new to farming practice, 

agricultural science, nor even ta agricultural policy. lt ia now considered 

ta have been a part of theory an~ practice in English agriculture for several 

hundred years until the mid-19th century. The repeal of the Corn Lawa played 

a major role in the demi.e of auatainable practicea because it aignified a 

shift away from food aelf-reliance (Duncan, 1988). The back-to-the-land and 
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vagetarian movements of 19th century USA helped shape perceptions of ap

propriate production practices, and of the kind of communities to support, and 

to be .upported by, the devalopment of su.tainable systema (Peters, 1979). 

The term organic, a. a de.criptor for certain .ustainable agriculture sy.tem., 

appear. to have been tir.t widely u.ed by Lord Horthbourn (1940) in his book 

"Look to the Land". Northbourn used the term to dsscribe farm~ng systems that 

foeuaad on the farm aB a dynamie, living, balanced, organic whole, or an or

ganiam. The term, thus, had broader meaning than just the uae of living 

materials to achieva farming objectives, a reatrictive definition that ia of

ten erroneously implied today (Schofi.ld, 1986). Ita original meaninq, then, 

is mueh clo.er to the origin of the term organic used in organic ehemistry, 

the atudy of the ehemistry of organisma. Unfortunately, many scientists con

tinué to equate the term with the present-day meaning of org_nic ehemistry, 

the atudy of carbon-containing eompounds. 

The t.rm organic wa. firat widaly u •• d in the USA by J.I. Rodale, 

founder of Rodale Presa, in the 19508. Rodale wa. both the popularizer of the 

term organic (and by implication notion. of su.tainability), but al.o, in the 

seientifie community, the inapiration for the denigration of the terme Rodale 

failed to convince .cientiata of the validity of his approaeh bacauae of his 

relianc. on what were perc.ived to b. outrageoua unacientific claima of or

g_nie farming'a benefits (Petera, 1979). Thie was unfortunate as a number of 

scientista in th. USA and Europe were inveatigating and promoting sus

tainability in agriculture at the time, moat notably Sir Albert Howard (1943, 

1947) and William Albrscht (1975). The acientific and governmental falcina

tion with using agrichemicala, monoculture, and apecializ.d ~ipment for food 

production aeverely conatrained profesaional intereat in questions of aua

tainability. 
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The German Nazi governmoqnt seriously considered adopting sustainable 

agriculture practices as government policy during the Second World War. A 

number of senior government members were particularly influenced by the work 

of Rudolph Steiner (1924) and the German biodynamie farming community. They 

were attracted to the self-sufficiency of the se farming syatems, an element of 

strategie importance during wartime. The historieal signifieanee of this has 

not been fully explored, however, because the horror of other Nui pelieies 

has limited historians' desire to evaluate the validity of potentially posi-

tive policy initiatives (Bramwell, 1989). It is a reminder, however, that the 

present goverrunent interest in sustainability in the 20th century is not 

': necessal.-ily an historical aberration. 

One other important historieal influence on the development of sus-

tainable agriculture was the research on the connection between the condition 

of the soil, food quality, and human health. Sorne menbers of the medieal com-

munit y in the UK had been perfe;,rming clinieal research experimente on the sub-

ject since early in the 20th century. This community wae of the view that 

human health was greatly negatively affected by poor soil management praeticee 

in agriculture, particularly poor organic matter management (McCarrison, 1943; 

Pieton, 1946). 

Although some scientiste played a significant role ln the early develop-

ment of sustainable agriculture, almost all scientific disciplines have ig-

nored it, with the notable exception of eeology and agroeeology. Ecology as a 

scientific approach has only existed sinee the late 19th century (Worster, 

1979; Lowe and Worboys, 1980; Fox, 1988), and agroeeological research is less 

than 50 years old (Altieri, 1987). Ecology is coneerned with the relation-

( ships between organisms (ineluding humans) within ecosystems and with the as-

sociated flowa of energy and materials. Agroecosyatems differ from natural 
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ecoeyateme in that they are partly powerad by auxiliary energy sources 

(foellil fuelll, animal and human power), human management has reduced apacies 

diversity, the dominant plant and animal species are artificially selected, 

and they are controlled by humans rather than through natural feedback 

mechanisms (Odum, 1984). Within the agroecological paradigm, the sociocul-

tural elementa are regarded as important because human re1ationships with 

agricu1tura1 systems are prime determinants of the form any given system takes 

(Hill, 1980; Norgaard, 1983). Concern for the whole and for the study of 

relationships as they exist within their natura1 environment are features that 

distinguish ecolo91 and agroecology from most other scientific disciplines 

(Busch, 1984). Scientista, given a choice, strive for completeness of under-

standing, and the ec010gica1 paradigm is one of the few in common use that 

provides a reasonab1e opportunity to achieve thie goal (Sahm, 1979; Jackson, 

1984) • Although agroeeology has been used since its inception as a means to 

he1p explain why sustainable systems are suceesaful, agroecologists are now 

having an influence on our perception~ of sustainability. It ia now apparent 

how agroecological principles can be used to design sustainable farming sys-

tems (cf. Patriquin et aL, 1986; Lafleur and Hill, 1987). 

Recently, concepts of sustainable yieid in fisheries have contributed to 

our understanding of sustainability in agriculture. In fisheries, the focus 

has been on optimizing yields by ensuring that harvest rates equal replacement 

rates, thereby permitting harvest to continue in virtual perpetuity. Similar 

ideas are being applied to agriculture by emphasizing optimal replacement 

rates of soil, soil nutrients and organic matter, soil organisms, water, 

energy and genetic resources (Dover and Talbot, 1987). 
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1.3 Tb •• tat. of th •• u.tainabl. agricultur • .ov ... nt in canada 

Canada's sustainable agriculture movement began in the early 1950s with 

the establishment of an Ontario-based organization, The Land Fellowship. Ite 

principal leaders, Christopher Chapman and Spencer Cheshire, focused their ac

tivities on the production and dissemination of popular education in print and 

film. A few vocal producers, influeneed by sustainable agriculture develop

mente in Europe and the USA, also spoke out against the agricultural practices 

and polieies of the period and promoted sustainable approaehes. They received 

little attention from the agricultural establishment, although there was a 

slow but steady inerease in interest in the farm community. This was par

ticularly so ln Quebec due to the presence of Europeans who had been praetici

ing sustainable praetices before arriving in Canada (Hill, 1983; Thériault, 

1988) • 

In the 19708, many environmental and sustainable agriculture organiza

tions were created in response to the nascent global eoncern about the en

vironment. All of these organizations started with small budgets and largely 

volunteer labour, but did have an impact on the media and the public eon

sciouBnesB. Most focuBed their activities initially on local issues, and 

relied on local financial support for their survival. The 1980s have wit

nessed a dramatic increase in the number of organizations and promotional in

itatives, inereased levels of funding from public and private sources for 

some, and, in some cases, a greater degree of influence over public policy. 

Canada now has over 100 private and para-goverrunental organizations in

volved in promoting sustainable agriculture, encompassing a wide range of 

sizes, organizational capacities, and goals. These groups are of various 

ages, have budgets of a few thousand to a few hundred thouBand dollars, focus 
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on local or national issue., and have zero to substantia1 influence on 

the thinking of provincial or federa1 governments. This diversity is both a 

strength and a weakness for the movement. There are now groups addressing 

agricu1tura1 prob1ems in most parts of the country, but much of their activity 

remains uncoordinated and in sorne cases counterproductive and contradictory. 

One organization's proposa1 for change, although in its own context a valuab1e 

contribution, can have a negative impact on that of another. Few organiza-

tions have a profound ana1ysis of how a sustainable agriculture can be 

achieved in Canada. The movement is not yet acting in a unifiea fashion, a1-

though a number of initiatives to address this problem a~e underway. 

1.4 Tb. pr •• ent .tate of agricultural in.ti~utional in.ol .... nt in 

.u.tainable agriculture 

Henderson (1987), among others, has described our current Western 

political institutions as suffering trom a breakdown of purpose, activity and 

credibility. Some have argued that we have evo1ved economic, social and cul-

tura1 institutions that are remo""ed from eco10gica1 realities and con se-

quences, and are, thus, contributing to the present eco10gica1 crisis 

(Bernstein, 1981; Dryzek, 1987). The rapidly changing economic, cultural and 

ideo10gica1 environment is forcing institutions to reexamine their raison 

d'être. Many are successfully adjusting, others are becoming more rigid and 

defensive, attempting to do more of the sarne things that have produced the 

present etate of affairs. 

Canadian agricu1tura1 institutions are a part of this general 

phenomenon. Until very recent1y, few agricu1tura1 institutions had expressed 

much interest in sustainable agriculture. As of 1987, no Canadian provinces 
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or the faderal government had Any explicit policies and programs te sup-

port sustainability. Many producers following sustainable practices were 

having trouble receiving support from government programs and personnel 

(Kramer, 1984; Robinson, 1986), including some difficulties obtaining credit 

and crop insurance. No universities were offering courses and programs in 

sustainable agriculture, although a few professors were carrying out research 

projects in the field and including some of the concepts in their courses. 

The conventional food distribution Bector was largely ignoring the growing 

consumer interest in organic and residue-tested foods. 

Since 1987, however, there have been some dramatic changes. Most 

Canadian provinces and the federal government have undertaken important in

itiatives (Table 1). Most provinces have been modifying their extension serv

ices to provide support to producers interested in undertaking a transition to 

sustainable practices. Several are previding research funds. Three are 

developing 1egal frameworks to support the certification of organic foods. 

Prince Edward Island has a pilot project to subsidize the transition period. 

The federa! government has been reviewing how all of its policies, programs 

and regulations have an impact on sustainability (Agriculture Canada, 1989a), 

and will likely also develop legislative supports for the use of the term or

ganic in the market place (Ad hoc Committee on Natural and Organic Foods, 

1990). Agriculture Canada is funding several research projects. 

Two universities now offer programs in sustainable agriculture, and the 

rest are investigating the posoibility of doing so. Several science and 

economics funding agencies are financing sustainable agriculture research 

projects. 

Alternative food outlets have been distributing organic food for many 

years, but now the conventional food sector has begun to market organic foods. 

11 
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• Tlbl. 1 
Indlcator. of .Ignifie .... t govttr,.."tll end plrl-gov • ....-ntll agtnCy Intere.t in .ustlhYlbl. agriculture 

ln c ....... (a. of 1990) 

NewfN'!dltnd 
* C~llalon of Inqulry Into the Future of lIewfOll1dlend Agriculture wHl recClllalnd gover~t .upport 

for th. developllftt of en org8rllc food .ector 

!lm SCOtil 
* Dtpllrtlllent of AgI" 1 cu lture end Mlrket 1 ng ha. erelted a eCllllli ttee to ex .. 1 ne th. provl ne i Il r.aponse to 

th. changing Igriculturel environ.ent 

Il... BrU'!8 .. i ck 
* h"l eppolnted 1 .ustalnable Igrlculture extension agent 

erfnç. EdwtN ,.land 
* hl. crelted a aUitafnable Igr{culture .ection .. fthfn the agriculture depert.ent 
* i. operating 1 pilot progr. supplying aàldlH and crop IMur.ne. for tr_ftionel growers 

~ 
* ha. hired a coordinlltor .. itl-in t~:; ;;q;.ït!!l!nt of agriculture (Mlnlst're de l'agriculture, de. 

pkh.rl .. et de l'alimentation - MAPAQ) 
* h.1 developed 1 cOlllPl"ehenllve plan, valued .t 53 mHlion, for training, r .... rch, Infol'llllt ion 

di ... lnatiGll, end regulatory support for the te,.. orgenie in th ... rketplac. (MAPAQ) 
* ha •• nttwork of advi.ors bIIsed ln reglONIl MAPAQ oHlc .. 
* ha •• ....,l iad fundl to c.rtiflcation gr~ and • fecler.tfon of orgentc producers (MAPAQ) 
* Th. Conteil de Production Y6g6t.le du CIu6bec (CPYQ) end Conseil de Production Ani .. le du Qu6bec 

(CPAQ) have fonned s&i»-cCIIIIIi tteea on org .... ic egrir.:ulture 
* Ordre des AgronOIIIe. du Qu6bec h •• ldentified trl!ln'ng needI for fta menœrs 

ont.rjo 
* ontlrlo Ministry of Agrleul ture end Food (0MIi) ha. prepsred ln Infol'llllltion .xtentlon pechge 
* h .. enlCted 1 Llnd Stewardshlp .nd pestici.- use reductfon progrlIII (CJlAf) 

* .F il .upplylng funda to ln organ!: certlfle.tlon 1gency 

* .F hl. a joint worklng grour; .. ith ecologleel flrming Issociltlons to discuss possible goverrw.nt 
.upport. for th. tr ..... !i;i"" procell 

* h •• enterad Into .,.,.,otlltions .. ith possible fl.f1ders for the estlbl ilhment of ln organtc ferming 
r .... reh fleH ft y 

MlDltobll 
* flrldtcl. cClq)/'eherlSiv. report on ecologicll .griculture (1983) 

* negotf.tlng .. Itlr. • certificltion Igeney reg.rdhll the creation of leglll.ted certlflc.tion .tsndlrdl 
Ind verfflcetlOl',\ procedurea for orllinie production 

S"kltch""n 
* C",,-SlIk Crop Insurance ha8 ln orlllnic flmlng erop I",uranee progr. 
* funding econonlle _nllly". of orll_nlc Igrlculture 
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Table 1 (cont.) 

British Columbia 
* pa .. ed "Food Choiee end Diselosure Aet". enablfng Legislation for rqutatfng the tenns orgenie. 

Ntural and pesticide·free 
* flftling the development of orgenic procb:tion and processlng standards and the developnent of an 

evaluation and accredftatlon process for certification programs 

~ 
* Consuner and Corporate Affalrs has developed a new definition of orllanie food 
* Environnent Canada fln:led the preparation of a dlreetory of organilatlons and services in suatelnable 

agriculture 
* Environnent Canada Is integrating sustainable agriCUlture issues into its coq'Irehensive envirorvnental 

stretellY 
* Envi ronnent canada in the Western rellion has prepared a report 
* Enel"lIY Mines and Resoul"ces has provided funding for sustainable allricul ture research 
* Agl"iculture Canada is ftnling several agronomic and marketing studies on organic agriculture 
• Agriculture Canada has created a Sustainable Agricul ture Task Force at the deputy ministeri al level 

with a mandate to review how their activities restrein the developnent of sustainable 8l1rfcul.ture 
• The Science Council of Canada is undertaking a major study of sustainable agriculture and poliey 

initiatives ta support the transition 
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o The major Canadian retail chaine are all experimenting with organic food salea 

(Sobey'a, provigo, Steinberg, Loblaw's, Safeway). provigo is selling produee 

tested for pesticide residues by a private company. A few conventional sector 

processors are coming out with new organic produets. In urban areas it has 

been estimated that 25' of the population would buy primarily organie 

vagetables if the priee was within 25\ of the conventional priee (Baseline 

Market Research, 1988). Growth in the organic food sector is estimated at 25\ 

(Christianson, 1988). Agribusiness interest in this sector is expected to 

grow eonsiderably as a result. 

1.5 Driving fore •• for su.tainabl. agriculture 

The interest in sustainable agriculture is driven by three main con-

cerns: that our present agricultural practices are having a negative impact on 

environmental quality, and on resource availability and use, that these prac-

ticea are contributing to a deterioration in human health; and that the 

economic situation for producers continues to decline. 

The negative environmental impacts of current agricultural practices 1n-

clude soil degradation, water depletion and contamination, inefficient energy 

use, loss of plant and animal genetie diversity, and destruction of non-

agricultural habitat (Pimentel and pimentel, 1979; Hodges and SChofleld, 1983; 

Canter, 1986; Hallberg, 19~6; Papendiek et al., 1986; Science Council of 

canada, 1986; Arden-Clarke and Hodges, 1987, 1988; Arden-Clarke, 1988; Soule 

et al., 1990). Certain products and practices are implieated in human health 

problems, including animal antibiotics (Holmberg et al., 1984, 1987; Spika et , 
al., 1987), nitrates in groundwater (Fleming, 1987; Power and Schepers, 1989; 

-, 

Strebel et al., 1989), pesticide exposure in an occupational setting (Center 
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for Rural Affaira, 1984; Hoar et al., 1986; Blair, 1990; Wigle et al., 

1990), pa.tieide re.iduea in food. (Mott, 1984; Clancy, 1986J National 

Research Council, 1987), many food additives (Lawrence, 1986; Pim, 1986), and 

certain food proc ••• ing techniques, such a. removal of fibre from grain., ad

dition of salt, refined .ugar, and boiling in fat, oil or water (Hall, 1974; 

Silverstein, 1984; Grimme et al., 1986; GUS80W and Clancy, 1986). Although 

considerable acientific eontroveray remains, there ia sorne evidenee to suggest 

that conventional soil management practiees are contributing to deelining 

nutritional value in foods (Voiain, 1959; Albreeht, 1975; Petteraaen, 1978; 

Knorr and Vogtmann, 1983; Linder, 1985; Bishop, 1988). 

The Canadian farm eeonomy has been auffering for a number of yeara. 

Parmers in the We.tern world are eaught in a coat-priee squeeze in whieh they 

have litt1e control over input or output priees (Martinson and Campbell, 1980; 

USDA, 1981;. Youngberg and Buttel, 1984b; Buttel et al., 1986). Input priee. 

have been riaing more rapidly than input productivity or output prieea (Cox, 

1984; Myera, 1988a). Net farm ineome has been flat, and masaive government 

subsidies have been required to prev.nt num.roua farm failur... In 1987, 

12.5' of farmera holding Farm Credit Corporation loans were thought to be in 

financial difficulty and 3.3\ insolvent (Agriculture Canada, 1987.). Ten 

thousand farmers in Saskatchewan alone are facing the threat of foreclosure in 

1990 (York, 1990). 'arm bankrupteies have occurred at the highest level sinee 

the Depres.ion, and one eatimate has sevan farmera leaving farming for every 

one that remaine to go bankrupt (pugh, 1987a). Some USA investigators have 

eoncluded that 3-5 jobs are loat par farm failure, and that one rural business 

fails for every 6 farms that go out of busineaa (Ritchie and Ristan, 1987). 

These finaneial stresses have had negative impacts on the rural eeonomy and 

rural aocial fabrie (Vogeler, 1981; MeClatehy and Abrahamse, 1982; Troughton, 
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1985; Hoffernan, 1986; AlliAcn et al., 1987), and on the stress levels 

and health status of farm familias (Haverstock, 1987; Walker and Walker, 

1988). 

Sustainable agriculture is perceived in Many circles to provide solu

tions to Most of tbese problems. sustainable production systems substantially 

reduce .rosion, principally duo to the use of sophisticated crop rotations and 

organic matter management techniques (Cacek, 1984; Arden-Clarke and Hodges, 

1987; Reganold, 1988), and surface and groundwater contamination (Cacek, 

1984, Fleming, 1987; Papendick et al., 1987, Agricultural Law and Policy In

stitute, 1988). The use of toxic materiala in production is very low in com

pariaon to conventional systems, so the environmental and health problems as

.ociated with their use do not occur. Energy use in sustainable systems may 

be reduced by up to 60\, depending on the region and production system 

(Coxworth and Thompson, 1978; Lockeretz et al., 1981; Ministère de l'Energie 

et des Ressources, 1989; Pimentel et al., 1989). Many producers use older, 

sometimes rare, crop cultivars and animal breeds because they find them more 

appropriate in their production systems (Buchting et al., 1986; Kiley

Worthington, 1986; Patriquin et al., 1986; Frost, 1989; Martin, 1989a). 

Diveraified crop production aystems, windbreaks, and the more diversified 

landacape aasociated with sustainable agriculture systems often contribute to 

improved and varied wildlife habitat (Cacak, 1984; Cacek and Langner, 1986; 

Arden-Clarke, 1988). 

There is now considerable evidence suggesting that farmera using sus

tainable practices can have a net income at least as high as, and sometimes 

higher than, they did as conventional producers, or in comparison with their 

neighbors producing conventionally (Table 2; National Academy of Sciences, 
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Table 2 
Gro.. r.turn data for a .arietr of cropt and product. 
fra. aicroeconoaic atudie. of organic and cOQyeotional 

faral iD Burope and North AIl.ricaa 

(adapted fram McKinney, 1987; Segal and Golebiowski, 1988) 

Crop / 
Product 
(Major) 

Percent Differenc.b 

Corn, 5.2 
Soybeana, 
Wheat, Rye 
Oata, Barley 
Clover, Alfalfa 
Cattle, Hega, E99B 

COrn, 
Soybeana, Oata 

Wh.at 

Corn, Soybeana 
Wh.at 

Wheat 
Barley 
Smal1 dairy 
Large dairy+c 
Large d.~ry_d 

Winter Wheat 

43.6 

10.3 

- 2.4 

15.3 
7.6 
8.6 

- 6.2 
- 24.7 

- 12.7 

System 1 - 47.4 
(Ioybeana, corn, 
oatl, alfalfa, 
spring wheat) 
Syatam II 25.0 
(8oybeana, apring 
wheat, oat., aweet 
clover, barley) 

• 

Location 

Kutztown, PA, USA 

East-Central NB, USA 

Reference 

Culik et al., 
1983 

Saha et al., 
1988 

Pacific Northwest, USA Kraten & 
Holland, 1978 

Midwest USA Lockeretz et 
al., 1981 

Switzerland Lampkin, 1986b 
" " 
" Il 

Il Il 

" " 

Great Britain Vine & 
Bateman, 1981 

South Dakota, USA 

" 
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Dobbs et al., 
1988 
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~ù)1. 2 ( cont. ) 

Corn, loybean 
(in rotation 
with manure) 

- 2.5 Pennsylvania, USA Duffy, 1981 

Corn, soybean 
(in rotation 
without manure) 

-41.4 
ft ft 

a These studies have not included financing costa, largely because, of the 
methodological problems involved (Lampkin, 1985b). 
b Percent age increase/decrease in net return on organic farms relative to 
conventional farma growing the same crops. Negative numbers indicate a 
higher conventional net return. 
c Large dairy operation obtainJ.ng premium pricea for the milk. 
d Large dairy operation with no premium prieea. 
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1989) • The New Farm magazine, which maintains a aubstantial databaee on 

farmer. practicing lustainable practicee, found in a 1984 survey that 88' of 

the 213 farmerl .urveyed reported income. al good or better after tran.ition 

fram conventional management (Bru.ko et al., 1985). This .ituation exi.t. 

even though yiald. in many crope may ba lower (in general 10' acro •• all cropl 

[Stanhill, 1990), ae illuatrated in Table 3. Three factorl ueual1y account 

for thi.. Firlt, oparating cOlta may be up to one third lower (Lampkin, 

1986&), particularly for energy, chemicala and druga. Theae coata are on 

average 10\ of a.eet. for .u.tainable producer. a. campared with 33' for thol. 

farming conventionally (Ehrenfeld, 1987). Second, where premium priees are 

available, a. in the ca.e of many organic fa~erl, the likelihood of a .upe-

rior net income .ituation i. even greater. premium priee. in North Americ~ 

generally are 10-50' above averag.2, and th.re il evidence that 30-50' of or-.. 
ganic farmer. receive a premium for th.ir produce, depending on the commodity 

(Lockeretz et al., 1981; Blobaum, 1983; Parr et al., 1983; Kramer, 1984; Tail-

lefer, 1989). In Burope, pramium price levels can even be higher, especially 

for fruit. and vagetables (Geiar and Vogtmann, 1984; Peter and Ghe.quièra, 

1988). Finally, many organic farmere achieve higher net income by making more 

direct linkagel with consumers. Survey data 8Ugg8St that organic farmer. are 

more likely than conventional onl •• of comparable liz8 and description to 

direct market (Geier and Vogtmann, 1984; Kramer, 1984, Teichert and Schulz, 

1987; cook, 1988; Peter and Ghe.quitre, 1988). Foy avoiding traditional 

marketing channal., farmers have been able to realize a much greater percent-

age of the conlumer dollar (Schaaf, 1983; Rocky Mountain Institute, 1986b). 

ror examp1e, a study in Colorado found that larmer. received 44' higher gro •• 

2. Tranaient 250\ premiums have been reported in Québec (Henning et al., 
1990) • 
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~aJ:)le 3 
Yield 4at. for • ..rietr of crop. ao4 product. froa aicroecoDoaic .tu4i •• 

of ol'9a.ie a.4 eOD ... tioDal far.. iD Europe u4 Kortll "'rie. 
(ad.pted fram Mc~inney, 1987, Segal and COleblow.ki, 1988; Stanhill, 1990) 

Crop 1 Percent Differencea Location Reference 
Product 

aarley - 27.8 Kutztown, PA, USA Culik et al. , 
aata 2.8 1983 
Rye - 7.6 
Wheat - 3.2 

aat. 36.2 Corn aelt, USA Roberts et 
Wheat 0.0 al., 1979 

Wheat - 42.7 Midweat, USA Lockeretz 
et al., 1981 

Spring Wheat 4.9 Sweden Petter.son, 
aarley - 5.5 1978 

Winter Wheat - 29.3 Wa.hington, USA Patten, 1982 
Spring Wheat 88.3 

Winter Wheat 9.8 W •• t Germany Lampkin, 1986a 
Spring Wheat 0.0 
Winter aarley - 2.3 
Spring Barley - 8.3 
aata 5.4 
Potatoe. 0.0 

Wh.at - 13.3 Switzerland Lampk1n, 1986b 
aata - 16.0 
aarley - 13.3 
Maize - 6.4 
Milk (l/cow) - 11.6 

Winter Wh_at - 17.0 Great 8ritai:n Vine & 
Bat_man, 1981 

-$\ ... 
Winter Wheat 3.81 Wa.hington, USA Bolton et al. , 
(av. 1950-81) 1985 
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Corn 8.5 
Soybeana 6.7 
Spring Wh.at 4.8 

COrn 7.1 
Soybeana - 10.1 
Oata 5.4 

Wheat -31.5 
Rye -27.8 
Potatoea -32.6 
Milk -15.1 

Dry bean. 16.6 
Carrota 5.2 
Tomatoe. 4.2 

Potatoes -24.8 
Wheat -11.8 
Sarley -21.8 

Corn -11.0 
Soybean 5.6 

Seana -17.8 
Cabbag8 -33.2 
Cauliflower -36.3 
Lettuce -23.7 
Spinach -34.8 

Wh.at -16.6 

Sar1ey -16.5 
Beana -16.0 
Milk 6.2 
Egg. -15.4 

Table 3 (cont.) 

S. Dakota, USA 

last-Central 
Nebra.ka, USA 

Germany 

Maine, USA 

Uppsala, Sweden 

Kutztown, PA, USA 

. 
Ko1n, Germany 

Suffolk, OK 

Dobba et aL, 
1988 

Helmer. et 
al. , 1986 

Grimm, 1988 

Eggert, 1983 

Dlouhy, 1981 

Liebhardt et 
al. , 1989 

Lindner, 1987 

Balfour, 1975 
Stanhill, 1990 

a Percent age increaae/decreaee in yield on or~anic farme relative to con
ventiona1 farms growing the same cropa or pro~ucta. Negative numbera in
dicate a higher conventional yield. 
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return. with direct marketing technique. eomparad to selling to whole.aler. 

(U.S. Bureau of Census, 1980 eited in Duhl et al., 1985). As a con.equence of 

the favourable imcome position of many organie producers, the overall finan-

cial h.alth of the operation is improved. Loekaretz and Maddan (1987), in a 

Burvey of Iowa organic fprmere, found that none had dabt •• xceeding aaaet •• 

Six percant of all Iowa farme did have debta axeeading asaets. 

Although nat incoma may be higher, ineome par labour unit may actually 

ba lower for organie producere, sinee organic farming tends to be mora labour, 

and managament intensive (Lampkin, 1986a; Wag.taff, 1987). Commonly, '.;hia n •• d 

for extra labour ia internalized within the fami1y, although there is an op-

portunity coat and a choiee to be made batween incraaaed labour on tha farm 

and off-farm opportunitiaa (Kramar, 1984). Howaver, for many organic farm 

familie., the inerea.e in houre apent on the farm or marketing the produee ha. 

monetary .. wall a. non-monetary rewardll. Many eonsidar that the extra time 

allowa them to ba more in tune with the aeologieal proeaase. of the farm and 

contributaa to their management skille (Kramer, 1984; Brusko at al., 1985). 

Exieting atudia. analy.ing the impact of a major .hift ta Bu.tainable 

agriculture hava coneludad that aignifieant benafit. would re.ult, including 

improvad food quality, anhanead anvironmantal and human health, highar nat 

farm ineome, and lowar governmant .ubeidy paymenta and crop .toraga co.ta 

(Oelhaf, 1978; USDA, 1980; Langley et al., 1983; Vogtmann, 1984; Cacek and 

Langnar, 1986; World Commission on Envirommant and Davelopment, 1987). Tha 

affact on ~onBumer food priees ha. been projected ta be minimal (1\ iner.aa. 

in total food expanditure. [oe1haf, 1983) or eub.tantial (uP to 99\ inereaee. 

in soma commoditie. [Langley et al., 1983). Farm amployment and larmer num-

bers could inereaee (Cornucopia Project, 1984; Ennie., 1985) and amall- to 

medium-eize farma eould bacoma more viabla (CAST, 1980). ~hare ia eoncarn 
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about the availability of labour, however, aa more conversion. take 

place (USDA, 1980; Langley et al., 1983). The impact of widespread conver.ion 

on th. environment of any partieular region haa not been wall explored to date 

(Lowrance and Groffman, 1987). 

Ther. i. inaufficient data at thi. point to fully a ••••• the implica

tions of thi. potentially improved financial situation for farmera using .u.

tainable practicea. In survays, farmèrs hava identified lowar stress levels 

and improved family health a. reasons for converting their operations and con

tinuing to follow .u.tainab1e practices (Blobaum, 1983; Kramer, 1984; Robin

.on, 1985, 1986). To conclude, however, that rural communitie. would be more 

viable i. premature in the abeenca of sufficiant numbars of sustainable 

producera in Any given locale. Lockeretz (1989a), using data from exiating 

miero.conomic studias concludas that lowar production levels in sustainable 

Iystem. May r •• ult in lowa~ short-term economic benefits for farming com-' 

muniti... However, becau.e a greater percentage'of the value of production 

remain. in th. community, greater long-t.rm finaneial banefits may re.ult from 

luatainabl •• y.tems, partieularly a. production methods improve. 

1.6 ~aor.tieal fouadations of .uatainabl. agricultur. 

Sustainable agriculture and agroecology concepts and practicea 

developed, •• diaeus.ed &bove, on 80mewhat independent patha, but agroeeology 

i. increasingly recognized aa the ecientifie discipline that best explaine the 

.uce ••••• and potentia1s of auatainable systems. Uaing tha agroecological 

paradigm, four essential system propertie. of agroecosyatems hava been deter

mined: productivity (level of output); st&bility (conataney or persistenee of 
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output over time); sustainability (recovery from stresa, disruptions); 

equitability (eveness of distribution among varioua groupa) (Conway, 1985). 

The.e properti8. are bounded by certain eae.ntial ecological laws or 

principle. (Commoner, 1970). The contraventions of thea. principlea byour 

food system (Table 4) produce the effects outlined in th. previous .ection. 

Re.olving such problema involves mimicking natural ecoayatema (Hendrix, 1987). 

"A 'correct' agriculture, from an 8cologic&1 point of view, ahould reflect •• 

• the integrated, mutually dependent, aymbiotie relationahipa of coevolved 

lpeciea in a natural ecosystem" (Callicott, 1988). Baaing agriculture on theae 

(and other) ecological principlea contributes to IUltainable production in 

perpetuity (Dover and Talbot, 1987). Put another way, employing production 

practice. that a) promot. community stability; b) optimi.e the rate of turn

over and recycling of organic matter an~ nutrients, c) optimise multiple use 

of the landecape; d) optimi.e energy flow effieiency, are moet likely to en~ 

.ure suacainability (Altieri, 1987). Por example, the application of syn

thetic ft fertilizers or high levels of raw manure in simple cropping syatems 

(i ••• , no or minimal rotation) often change. the nitrogen cycle dynamic., ef

fectively resulting in a br.aking of the cycle and N pollution (Arden-Clarke 

and Hodges, 1988). Generally, in auch circumstancel, 15-70' of the applied ft 

can not be ablorbed by living plant tissue, microbes or th. soil phyaico

chamieal eomplex (Terrnan, 1979; Hendrix, 1987; Radks et al., 1988). The ex-

c •• s 80il nitrate changes population dynamics, suppreasing the activity of or

ganisma that function in a low soil nitrate environment (Koaae, 1986; Arden

Clarke and Hodge., 19881 Patriquin, 1988b). A syatem that respects the cyeli

cal nature of aOil-plant-microbe relationa would not usually uae aynthetic N 

fertilizers or raw manure. ft fertilization would depend on legumes in 
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Table 4 

Principles rlaws1 of nature in relation to food production 
and institutional response '* 

"Law· of Natt.'. 

1. &nival il bued Olt 

Needs (food, space, shelter, 
clothing, education ard other 
quahty of IIfe factors) 

AVOIlability of the resources on 
which these needs depend. 

The incidence of mortality 
factors 

2. Sorne k.y relatlonahlps ln the 
envi'orment .... cycle •. 

3. linIta exiat withh the anvron
ment which. If not reapected, 
red ln Itl degradatlon . 

4. ev .. tIme. ecoayatems tend to 
fncr ••• In COI11)Iexlty. relance. 
and n the Mctional dversly 
of ther lP8CiM . 
Although competition. strife, 
conflict and parasitism exist ln 
nature, evolution usually depends 
more on cooperation and sybiotic 
relationships. 

5. Most proceases are non-Ine ... and 
exhlblt 1hreshold reaponses. 
often with rapld transformation 
to a complex form wlth new 
linkages. 

8. Naval ecoeyatema exhtit 
runercg benVt eeIt-malntaiing 
and se/f-reglâtilg procesaea 
thot if interfered wlth result ln 
degeneration and dromatic 
population fluctuations 

Sorne Contraventions 

0lJ' FOOd Syatem 
Much of our system is geared to 
supplying not real, but 
manipulated needs (e g. no real 
need ln Canada for reflned sugor, 
coffee, Florida citrus) 

Every stage of food production and 
subsequent handllng is dependent 
on non-renewable resource Inputs 
(particulorly fossil fuels). 

Additional health hazards have 
been created wlth the 
indust. ,alizotion of agnculture, 
e.g. machines and tOXIC chemlcals. 

The system IS characterized by 
IIneor nutrlent flows with thelr 
associated dependence on 
non-renewable resources and 
resultant pollution. 

Inablhty of envlronment ta 
degrade novel chemlcals rapldly 
without pOlsoning many organisms. 
Harvestlng beyand replacement. 

An Increaslngly complex tecnnolagy 
IS used ta manage more simplifled 
ecosystema, e.g , 
- reduced gene pool 
- monocultures 
- removal of campetltors 
- creation of uniform sOli 

conditions 
- removal of "non-productive" 

areos such os hedgerows, 
wetlonds, wood lots 

Solutions to problems deol 
primanly wlth symptons 

Failing ta act on early signs of 
nitrate occummulation ln 
acqUifers. Skyrocketlng unpaid 
costs of environ mental clean-up. 

Application of hlghly SOluble N 
Inhlbits symblotic N-fixers. 
Pesticides klll natural contrais 
Boom and bust cycles ln certoln 
commodlties. 

lnatltutianll Proce81 

Value systems thot are rooted ln 
wants vs ecologlcal realities 
(e 9 high solary, powerful 
equipment fueled wlth 
non-renewable resources) 

Use of analytical tools that 
employa short tlme frame and 
discount Issues of 
non-renewabllity 

"Rewards" for flndl;1g solutions to 
problems by using products 
Impllcated os mortahty factors. 

Llnear, hlerarchlcal decision
making systems wlthout adequate 
evaluatlve feedback loops. 
Organlzational paralysls due to 
"lnfoglut" 

Use of high-powered technologies 
that transcend Ilmlts Focus on 
marketable products that con be 
used irrespectlve time and space. 

Oeslgnlng away vanabliity by 
slmphfyin.9 dola collection and 
analysis (e 9 a commadlty based 
development strategy) Single 
disclplinary teams worklng ln 
isolation Centrallzed control of 
decision maklng 

Incrementai steps toward change. 
Faliure to recognize early warning 
indlcators and couses of problems. 
Crisis management. 

Operating procedures that 
demotlvate employees resultlng ln 
hlgh turnover and lack of 
commltment. Overspending the 
capital base of the organlzation. 

* (a.ad fram t-. 1982, 1988; WaIt •• and HoIng, 1984; Dyzek, 1987; Wrabley. 1989) 
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rotation, composted manure, and well synchronized eropping •• qu.nces to coor-

dinat. plant cycl •• with exe •• sel and d.fieieneies of .oil nitrogen ( •• g., 

fall c~v.r eropping to ab.orb .xe ••• nitrate in the .oil), and to min~ize 

10 •••• (cf. Patriquin .t al., 1986; Power, 1987a,b; Radke .t al., 1988). 

Agroeeologieal theory al.o concerne it •• lf with .oeio-eultural i.su ••• 

Human relations and their relationships with their environment are a. ess.n-

tial to tha lustainability of aqroecosystems al are the other biotic and 

abiotic factors that constitute a farm. A central purpose of .uetainabl. .y.-

tems i. to .upport self-ralianee and rural community viability (Dougla •• , 

1984). Conaequently, aoeio-economic and politieal .yatema (or social choie. 

meehanism.) that complement aqroeeoloqieal prineipl •• are eought (Norgaard, 

19a.4; Sc"'hultz, 1985, Dryzek, 1987). 

A number of detailed tr.atment. of agroecological theory are available 

(Cox and Atkin., 1979; Lowrance et al., 1984a,b; Altieri, 1987; Dov.r and Tal-

bot, 1987; Mollieon, 1988; Carroll .t al., 1990, Glie •• man, 1990). 
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2.0 .avi .. of litarature On far. tranaition fro. conventional to 

auatainable agriculture and iaplicationa for inatitutional actiyity 

The foundation of Canada's transition to sustainable agriculture 

rests on converting farms fram conventional to sustainable production 

practic9s. Canadian agricultural institutions have the mandate to assiet, 

directly and indirectly, the production and marketing of agricultural 

products. To euccessfully support the transition, these institutions will 

have to understand the process of farm-level transition. 

Many schools of thought fall under the umbrella of sustainability. 

The literature on transition is, as a result, somewhat eonfusing as eaeh 

sehool of thought presents different ideas on the transition process. To 

help clarify this, schools have been eategorized according to Hill's 

(1985a) effieieney 1 substitution 1 redesign speetrum (Figure 1). In the 

efficiency etage, conventional systems are altered to reduce eonsumption 

of eostly and scarce resources, e.g., by banding fertilizers, monitoring 

pests, optimal crop ~iting and timing of operations. In the substitution 

phase, resource-dependent and environmentally impacting produets are re

placed by those that are generally more environmentally benign, e.g_, syn

thetic nitrogen fertilizers by organic sources, pesticides by biological 

controls, moldboard plows by chisels or discs. Finally, the redesign 

stage is achieved when the causes of problems are recognized, and thereby 

prevented, being solved internally by site and time-specific design and 

management approaches instead of by the application of external inputs, 

e.g., the farm is made more ecologically and economically diverse and 

therefore also more resource self-reliant and resilient. 
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Figure 1 
Schools of thought in sustainable agriculture 

arranged accorclng to an 
efficiency-substitution-reœsign framework 

LOW Sustainability 

Schools of thought 

Conventional [Monoculture] 

t 
[Minimum tillage, 
chemical banding] 

LlSA
O 

b 1 
Lemaire-Boucher' 
Ecoagriculturec,l 

Regenerati ve d,l 
Organice,l 
B' l ' If,l looglco 

Biodynomic 9,1 

E 
,h,l 

cologlcol 
Permaculture 1 

Bioregiona IismJ 

Natural k 

Characterized by: 
Externol Solutions to internai problems: 
emphosis on compartmentalization, and 
control, single, Simple, direct short-term 
physico-chemical, Imported curative 
solutions to local problems 

Efficiency: reduced inputs and waste 

Substitution: of benlgn inputs 

8enign Design and management 

Internol solutions to internai problems: 
emphasis on integration, balance, 
and response to feedback, complex, 
indirect, lonq-term, bloecologlcal, 
local IJpproaches to solvlng both local 

,and olobol problems 

HIGH Sustainability 

Deftned and dHcrIJed by: 

o Edwards, 1987 
b Aubert, 197L 
~ Walters and Fenzau, 1979 
e Brusko et 01, 1985 

Howard, 1947; Balfour, 1975 
f Hodges, 1982 
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2.1 Attitude. tovard tha traDaitioD and rationale 

Why do farmer. eonvert and how are thay affeetad by the transition 

proe •• s? Until raeantly, the prima motivation has bean feara about en

vironmental degradation (partieularly of .oil and water) and deteriorating 

human hea1th, often of someone within the immediate family (Blobaum, 1983; 

Hill, 1984a; Robinson, 1985; Bateman and ~~mpkin, 1986). Now, however, 

the depresaed economic situation is eausing more a~~ more farme~s ta look 

to alternative farming praetices as a way ta eut input costa and maintain 

or reeovar financial health. 

One commen, although not prerequisit. , motivational change among 

farmers in transition coneerns the way they view their farm and the prac

tice of farming. Many experienca a major shift in their valuas and place 

avan greater emphasi. than before the tran.ition on their role as guar

diane of both human health, through the proviaion of essential nutrients 

to consumers, and the health of the rural community and anvironment 

(Lockeretz, 1988). Another eommon change is that farmers become more 

aware of the "organismal" natura of tha farm, which functiona well when 

all its eompcnents are present and when .saential biologieal proeeaaaa are 

.upported through tha careful management of eventa in time and apace 

(Ioepf et al., 1976). Beeaua. of the uniquene8a of aach situation, and 

becau.e of the changing natura of environments, thera can ba no raliable 

formulae for successful transition. Farmers muat aspire to be suffi

ciently competent to respond appropriately to their own unique set of 

changing conditions. In this aense, suceeasful transition usually ra

quires that farmera become researchers and that their farms become ex

periment~l farma (Koepf et al., 1976; Hanley, 1980; Peters, 1987a). 
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Several publications have been written to support them in this task 

(cf. P.ttygrove, 1976; Levitan, 1980; Brusko et al., 1985; Rzewnicki et 

al., 1988). 

Many farmera have found the transition proces. to he an unsupported, 

i.olating, and stresaful experi.nce. Relevant government support haa been 

usually lacking (Oelhaf, 1978; Lampkin, 1985a; Henning et al., 1990) and 

ridicule by neighboura and professionala haa been common. Because 

farmera have had difficulties obtaining relevant information from conven~· 

tional .ourc~., they hava tandad to rely inatead on other farmera (at 

field daya, conferencea), 8eller8 of alternative product8, on-farm experi-

ments, popular organic-farming magazinea, and cla8aic, largely European, 

literatura from several decadea pa8t (Hanley, 1980; Blobaum, 1983; Kramer, 

1984; RObinaon, 1985; Baker and Smith, 1987). Theae classics include 

a~holarly worka by Howard (1943, 1947) and Alb~echt (1975) and more 

popular discua.ions by Stein~r (1924), Bromfield (1947), Sykea (1949), 

Hainaworth (1954), Turner (1955), Voiain (1960), and Balfour (1975). 

Moat converting farmera come to regard tranaition aa an on-going 

proceaa that requirea a high level of commitment (Robinson, 1985; Blake, 

1987). Thoae who do not take thi~ view are more likely to give up or ex-

periance difficultiea (Plakholm, 1985; Lockeretz and Madden, 1987). The 

articulation of clear goa18, both for themselvea and their farma, and the 

development of plana for their achievement, are the prerequiaitea of auc-

ceaa (Hanley, 1980; Brusko et al., 1985; Hart, 1989). Such plans may in-

clude an ar.ticipated period of reduced profits during the tranaition 

period, when attention la foouased on ensuring financial liquidity, 

flexibility, and evolution of the new systems of production (cet', 1986). 
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c 
2.2 General el .. ent. 

Transition generally proceeds Along two lines (although combinat ions 

are al.o r.~n). Some producera proceed by fOllowing an effieiency 1 

substitution 1 redesign progression on a field or whole farm baaia. For 

example, a grQwer may firat band ehemieal fertilizera instead of broad-

cast, or reduce ferti1ization levels on all parts of the farm 

(efficiency). In the next phase, if the reaults are promiaing, manure or 

compoat will be applie~ (substitution). In phase three, legumes are un-

dersown and a planned rotation is put in place (redesign). Alternatively, 

the grower may go right to the redesign stage, but start with only one 

field and progreasively adopt the new design for the whole farm (Figure . 
2). With thia approach, it ia generally advisable to start on a small 

part of the farm, perhaps 10' of the cultivated area (Brusko et al., 1985; 

Wookey, 1987), alt~ough sorne recommend up to one-third (Preuaehen, 1985). 

Ideally, these phases are seen as part of a continuum, but this does not 

mean that sustainability is not improved by stopping at earlier stages. 

Farm structure and soil fertility often determine the speed and extent of 

transition. For example, pastures that have received little or no ayn-

thetic fertilizers and pesticides can convert quickly to the redesign 

atage (Aubert, 1973; Preuschen, 1985), especially when they are part of a 

beef operation (Pousset, 1981). Whole-farm transition (cold turkey) to 

redeBign is advocated by sorne because the effects of alternative 

strategies are easier to see in the absence of conventional inputs and 

practices (Manley, 1988). A1though such approaches have been suceessful, 

( they are usually alBo traumatic and may, in fact, lengthen the transition 

period because of unanticipated side effects (Patriquin et al., 1986). 
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Figure 2 
Example of progressive integration of a new design into a farm in transition 

(adapted from Zerger, 1984) 

Transition 
Field 1a Field lb Field 2a 

Year 

0 
Winter barley Winter barley 

Winter wheat 
Green manure Green manure 

Winter barley 
1 Sugar beets Sugar beets 

Green man ure 

2 Winter wheat Winter wheat Sugar baets 

Field beans Winter wheat 
3 Red claver 

Green manure Green man ure 

Winter whea t Field beans 
Potatoes 4 

Green man ure Green manure 

Field beans 
Potatoes 5 Winter wheat 

Green manure 

6 Potatoes Rye Winter wheat 

7 Winter wheat Red olover Rye 
----

Underlining indicates that the transition has begun on the field 
Double underlining indicates that the transition is completed 

~ 

Field 2b Field 3a Field 3b 

Winter wheat Sugar beets Sugar baets 

Winter barley 
Winter wheat Winter wheat 

Green manure 

Winter barley Winter barley 
Sugar beets 

Gree n manure Green man ure 

Winter wheat Sugar beets Sugar beets 

Red claver Winter wheat Winter wheat 

Winter whea t 
Red olover Rye 

Green manure 

Field beans Winter wheat 
Red claver 

Green manure Green manure 

Fiek:f beans Winter wheat 
Potatoes 

Green manure Green manure 

t~-~ 

1 

C'I 
tf 
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The transition ta radeaign uaually takea from threa ta six yeara. 

One proposed explanation for thi. ia that the taxie resid"es aa80ciated 

with convention.l method. of production may prevent certain biological 

proc ••••• fram r.aching a new, n.c ••• ary ~quilibrium (OeBach, 1974). 

Oecompo •• ra of organic matt.r in .oil and natura! control. of peata may be 

affected by theae and other impact., and thia can translate into yield and 

incorne losaes for up ta six years (USDA, 1980; Oabbert and Madden, 1986). 

In many cases, however, yielda and/or net income recover in two to three 

yeQrs (Oelhaf, 1978; Brusko et al., 1985; Dobb. and Menda, 19~0). 

Producers wiahing ta convert, regardles. of the stdge, will benefit 

by d.v.loping a d.t.ilad plan that, althouah baing .pecific to their 

.ituation and n •• d., includ •• at l.a.t the folle'wing .lament.: agrichami

cal reduction atrategies; aoil improvement meaaurea; manure or 81urry 

handling method.; development of a crop rotation; fertilizer/manure ap

plication.; tillage alterationa; livestock atockil'lg-rate adjuatmenta, if 

animals are involved; waed, pest, and di.ea.a control techniques; 

mechanization, housing, and .torage requiraments; marketing opportunitie.; 

labour requirement a.timates; yield estimates; financial e.timates and im

plication.; and a timatable for transition (Lampkin, 1985a; Plakholm, 

1ge5). Aubert (1982) has warned againat the common tendency to adopt 

automat!cally what haa been succe.aful elsewhere, thereby ignoring the 

unique flaturea and .ituation of each farm. Many Canadi.n producers hava 

l.arned by .xperienca that practices u8ed in Europe or in the USA are not 

dir.ctly tran.f.rable to their condition. (Robinson, 1985). 
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2.3 Specifie .l ... nt. 

2.3.1 Agricb .. ical reductioD 

Iffici.ncy 8trategie. for agriehemieal reduction gan.r.lly have baen 

wall-r •••• rch.d. An ~r •• aiv. volume of data and .xperiance indic.te. 

that aizabla reductiona in agrichemieal use, input .xpenditurea and pollu-

tion can be achieved with reasonable eaBe. For example, Schriefer (1984) 

•• ha. demonBtrated how to reduce N fertiliz.r uae by banding within 15 cm of 

th. ba •• of th. corn plant when earrying out a eultivation operation. 

oth.r .uceellful strategiel include ttming N applications to coineide with 

maximum uptak. periode (e.g., top dre •• ing corn in 8W11'11er, or winter wh.at 

in spring), using controll.d rel.a •• N f.rtiliz.rl 8ueh al eu1fur eoate1 

urea, and more aceurate 80il te.ting to r.duee over-application (cf. 

Cramer, 1986, Papandick et al., 1987). P and K fartilizar., at low ap· 

plieations, are often more .fficiently uaed by tha plant wh.n the m.tarial 

ie banded rath.r than Oroadcast (cf. Cramer, 1986; Randall and Ho.ft, 

1988) • 

Herbicide banding ia now a well-eatabli.hed .ystem of reducing 

charnical u •• and COlts while maintaining or improving w •• d control (al 

comparad to broadcalting), a.pecially when combined with cultivation, 

Such ay.tem. have been found effective in aoybaana (cf. aa.ttie .t al., 

1985) and corn (cf. Sam.on, 1989), Canada'a principal row cropt receivinq 

herbicide •• 

Great stridea have alao been made in in •• cticide reduction with In-

tegrated Pest Management (IPM) programa. Unfortunately, aucc.a. ha. baen 

r •• trained in many ca... becauae of excessive focus on the pe.t inatead of 

on an .cologicallY-lound control .ystem (Martin, 1989b). In other word., 
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. IPM .s presently practiced il not in itseH lustainable agriculture, 

but rather a component of an integrlted sy.tem of production. 

2.3 .2 Iotat;1oD 

The mo.t criticil elaments of the tranlition to rede8ign are changea 

to soil management and the design of the cropping sequence. The selection 

of optimal crop rotations ia central to succelsful Bustainable farming and 

il tha key determininq factor for .oil management, weed, pelt, and di ..... 

control, animal feeding, and ultimately finances (Lampkin, 1985a). Thare 

may be a need to adjult the crop rotation over tilDe a. new crop. and 

biological proce ••••• xert an influence on each other, and a. market con

ditionl and opportunities change. Normally these kinds of adjustments are 

minimal if th. farm hal been employing appropriate rotationa for lome tim. 

(Aubert, 1973; Dabbert and Madden, 1986). 

Legume. Ire ••• ential in any rotation Ind in rnany c .. e. compris. 

30-50' of the cropland (Parr et al., 1983). They cln be u.ed a. cover 

crop., gre.n manure. or forage. (claver., v.tch •• , trefoil, and alfalfa), 

a .... d to b. lold (clovera and alfllfa), a. animal fead (fababeanl), or 

a. human food (pea., buna and l.ntit.). S.ed legume. are avoided b.tween 

other elsential marketable cropl, however, becaus. they favour development 

of weed. (Schmid, 1978). Palture can also be part of the rotation, its 

composition d.pending on ita purpos.. If it ia for animal fe.d, it can 

contain a wid. variety of apecies (gr ... e. and lequme.) to he nutritiou8 

and palatable to animall (Aubert, 1973; Rodet, 1979; Murphy et al., 1986). 

pa.ture renovation COlts can be minimized by usinq a rotaUonal grlzing 

.y.tem (Murphy et al., 1986). Well-managed pasture. 8upport a diverse 
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plant population, but under conventional qrazing certain lpacies are 

.uppre •• ed. Animal •• elect the moat palatable spaciea, leaving other 

plant. to dominate the pa.ture. The rotational .y.tem mave. animal. 

throuqh .mall paddock. at a rate that force. th. animals ta eat moet of 

-
the planta. The rasult ia that on. plant .peci.s il not favoured over 

another. If the pa.ture ia bainq uled to control weedB, then itl compoai-

tian .hould be 1 ••• diver.e. Pure Itand. of alfaUa, rye, or buckwheat 

are often u •• d ta choke out peraistent annuai weeda (Hanley, 1980). Green 

IDanurel can be Uled in rotatione for erosion and weed control, and to im-

prov. loil phyl1cal propartie. (MacRae and Mehuya, 1985; Vogtmann et aL, 

1986) • Voqtmann et al. (1986) have provided rulaa for deligning an ef fec-

tiv. transition rotation (Table 5) and for .electing rotation crops in 

relation to preceding crop. (Tabla 6). They recOlllllend that legume., pal-

tura, and root crops precede grain •• 

2 .3 • 3 Kitrogea 

The avaUability of nitroqan il critical at the beqinning of tha 

transition. Lampkin (1985a) has providad an example of a rotation N 

budget developed as part of a transition plan (Table 7). The negative N 

balance ia not a problem in this axample becaus. the manure from the live-

Itock that graze on the pasture (Yeara 1 and 2) and feed on the graine 

(Years 3 and 4) i. returnad to the loil. The Bpring beanl (Y.ar 5) muet 

be fad to the livestock, however, to ensure a proper N balance. Patriquin 

et al. (1986) came to the same conclusion in their .tudies in Nova Scoti& 

1 
of a converting farm that uaed fababeana as a feed lource for chickene. 

1 

In their .tudy, the crop rotation alone could not luatain adequate N 
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!rable 5 

aul.1 fo~ ••• igaiDg aD .ffecti.. t~aD.itloD rotatioD 

(adapted from Vogtm.nn et al., 1986) 

1. Deep-rooted cropl should follow shallow-rooting cropa -- help. k •• p 

80il .tructure open and a •• ista drainage. 

2. Alternate betwe.n crope with high and low root biomase -- high root 

biomass, •• pecLally pasture grasses, provides beneficial eoil or

gani.ml, luch a. earthworme, with food. 

3. Hit~ogen fixing crope ehould alternat. with high N-demand crop. -

alm to meet all of the farm'e H requirem.nts fram within the .y.tern. 

4. Slow growing crope, which are more .ulceptible to weed invaaion, 

.hould follow weed supprel.ing crope. 

s. Where riek. of dieeaee or eoil-borne peét probleme .Xilt, potential 

ho st cropl .hauld only occur in t.he rotation at appropriate time in

t.rvale ( •• g., bra •• ical, potatae.). 

6. Catch crop., green manure. and undereowing techniquee Ihould be 

ua.d, whenever poslible, to keep the loil covered -- reduce. erolion 

and nutrient leaching, particularly in winter. 

7. Conlider alaol 

* .uitability of individual crop. with r •• pect to climate, 80il, and 

other local environmental conditione, 

* b.lance b.tw.en cash and forage crope, 

* •••• onal labour requirementa Pond availability, 

* cultivation .nd tillage operations; 

* local market condition ••. 
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Tabla' 

lalec~ioD of ro~atioD erop iD ralatioD ~o precadiD9 erop 

(adapted fr4m Rlpley, 1941, Vogt.ann at al., 1986) 

Preeeding crop 

rollowing Crop wh wb .b r oa m pa al pa. p be 

Winter whaat (wh) - + + + * + + * + 
Spring whaat (wh) - + + * (*) + + * * 
Winter barley (wb) + - + + * + + 
Spring barley (.b) + + + + * 0 + * * 
Winter ry. (r) + + + + + + * + + + 0 

Spring rye (r) + + + + + * (*) * * * * 
Oat. (oa) + + + + 0 * * * * * * 
Kaize (m) * * * * * 0 * * * * * 
P.a. (pa) * (*) * * * * * * * 
AlfaUa (al) (*) + * * + + * * 
Paatura (pal) + + * * * + * + + * * 
Potatee. (p) * (*) * * + * * * * 0 * 
B.et. (be) * * * * * * * * * * 

* Good. 

(*) Good, but unnece •• ary. Other crop. make better u.e of the 

preeeding one. Could be u •• d in combinat ion with catch 

erop or green manur •• 

+ Po •• ibla. 

0 Limited application., i.e. ; not ~a.lbl. if preeeding erop 

harve.tad lata, in dry are._ , if pe.t riak axi_ta (mainly 

nematoda.), or if danger of lodging (e.g_, .pring barley 

after legumea). 

Bad or impo._lbie. 
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!fable 7 

.... pl. of a rotatioD Di~EOg.. budg.t d ••• loped 

for a traD.~~ioD pl.D 

(adapted trom Lampkin, 1985.) 

Y.ar erop. iD rotatioD 

II-budg.t 

+ 

----------------------------------------------------------------------

1 

2 

3 

4 

5 

, 
1 

Total 

Alfalfa or gra •• /whit. clov.r p •• ture 

Alfalfa or gra •• /white clov.r pa.ture 

Winter wheat 

"~nter oat. 

un-Jer.own with annual leguma 

( •• g., trefoil a. a gr.an manure) 

Spr ing baan. 

mu.tard/rape a. a green manure 

Winter wheat 

Winter ry. 

under.own with a1falta or gra •• /clover 

mixture 

.... 

200 

200 

100 

150 

75 

+725 

kg/ha ---

130 

130 

120 

100 

150 

120 

100 

-850 



levels because moat of the N fixed by the fababeana was fed to the chick-

ens (Figure 3). 

It i. commen, however, for converting farmers to De so concerned 

with N that they inadvertently apply it in exces. in the form of manure or 

other "organic" inputs. Excessive N, regardleas of source, is likely to,' 

aupprea8 biological activity (including mycorrhizaa and po •• ibly aa-

soeiated P uptake by plants (cf. Moa.e, 1986), reduce nodulation in 

legumea, give a competitive ~dvantage to the weade over tha crop, and in-

craaae peet incidence (Chabou.aou, 1982, Colaman and Ridgsway, 1983, 

Patriquin at al., 1986, 1988, Patriquin, 1988a,b; Rabbinge and Zadoks, 

1989). 

2.3.1 ~illage 

Mo.t converting farmer. alter their tillage practice. to reduee aoil 

degradation and los.ea by erosion, improve control of weeds and other 

pe.ta, produce more timely r •• idue deeompo.ition and especially to improve 

soil fertility. The approaehe. u.ed (Tabl. 8) depend on th. farmer'. 

knowledge, acc.ss to equipment, and on the farm'. porticular eeonomic and 

environmentl' conditions (Schriafer, 1984; Brusko et al., 1985). 

The main alm of tillage changee ia to provida optimal condition. for 

benaficial .oil organisms, thereby anhancing organic-matter dacompo.ition 

and nutrient eycling. Managing the top 8 cm of .oil i. vital b.eau.e most 

of the biological activity, microorganiama, and organie matter ia found in 

thi. aoil layer (Hill, 1984b; Preusehen, 1985; Kourik, 1986). Ae a 

r •• ult, most producera uaing .ustainable farming technique a rarely uae the 

traditional moldboard plow, favoring inatead chiaels, di8ca, and harrOW8 
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l'igur. 3 
.1trag •• crol1ag la a oal'aal li.1d o. aa egg-pl'OduCiDg faZ1l 

ooayezotiag Iroe coaY.Dtioaal to au.taiaab1a agriculture 
(patl'iquin, 1984) 

N2Filation 

/160kgN 

Grain 160 kg N 
I.oum. A .. 

~-
j.IOO kg N 
· ... 'rom loil Î 

~A 

\ 
No QG;n in soit -N 
'rom thll'Qume 

CEREAL GRAIN 
pol.nllal output. 75 -105 kg N 

.;~\OkgN 
SUSTAINABLE INPUT 

OF MANURE - N TO CEREAL 
FIELDS· 75-105 kg N 

\ 
" 

danit. '4k 
l'kg t g ~ 

No 
saed Olt Filation 
j2k9 4kg 

. .. . ~ ~ . . . ...... ' ". 
',-. • • t. • • ..:.:. • • • ". ': • . . . ." .. . . . . . . . 
.. : .... 'SoitOrgoOicMatle;":4000kg'tiiho '.:' .. ' . ...... . . . . .' '. . . . '. . .' '., ...... ~ . . ~ . 
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eo..o. tillage practice. i •• u.tai.able agriculture 

(Schriefer, 1984, vogt.ann et al., 1986, Little, 1987) 

-------------------------------------------------------~~-~------
Seme Common Practice. 

---------------------------------------------------------------~-
Minimum tillage 

No-till without chemical. 

Ridge tillage 

Ro-till 

Contour tillage 

Chiael plowing 

Dhc harrowing 

aver.eeding 

Two-layer plowinga 

Aerial •• eding 

Drilling into previou. crop 

aver.eeding 

Ridging 

Planting on ridge. 

Chi8el plowingb 

Dl8c harrowingb 

Planting with in-row ~hi.el 

tillage 

Variety of tillage practice.c 

a A plow manufactured in Germany that do •• not bring low.r .oil 

layer. to the .urface or invert th. top layer. 

b Unnece •• ary in .any ridge tillage .yatem •• 

c A variation on contour tillage for dryland area. called th. 

-Xeyline Plan- wa. developed by Yeoman. (1978). 
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which 100s8n and mix tbe soil in the top 25 cm rather than invert it (Parr 

et al., 1983; Schriefer, 1984; Brusko et al., 1985). Chisel plowing has 

1imited application, however, in areas with moist fall conditions, such as 

eastern Canada (Lobb, 1986). Another popular technique is to create 

ridges after primary tillage in the fall. Ridges help warm up the soil in 

the spring and encourage decomposition of crop residues and Any green 

manures incorporated the previous fall (Schriefer, 1984). Sorne producers 

plant on the ridges if the soil is particularly wet (Schriefer, 1984; 

Moore, 1986; Little, 1987). Patriquin et al. (1986) found that ridging, 

by improving Aeration, helped solve chronic organic-matter decomposition 

problems experienced in the transition period and as a çonsequence in

creased yields. 

In some cases, compacted soil must be loosened by using deep chisel 

tillage or a subsoiler. Alternatively, a deep rooted green manure crop 

such as alfalfa or sweet clover may be helpful in breaking up hardpans 

(Hanley, 1980; Lampkin, 1985a). However, because alfalfa has a high K 

demand it must be managed to prevent K deficiency in subsequent crops 

(Vogtmann et al., 1986). Tillage alterations may add to total tillage ex

penses if more passes over fields or specifie equipment are required 

(Enniss, 1985; Lampkin, 1986a). 

2.3.5 Li ••• tock 

In operations with livestock, stocking rates are gradually adjusted 

to balance feed self-sufficiency and nutrient cycling. In Europe, 

redesign stocking rates of 1.0-1.2 Livestock Units (LU)jha are recommended 

(Koepf et al., 1976; Lampkin, 1985a; Plakholm, 1985), or roughly 80\ of 
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conventional rates (Vine and B~teman, 1981). On small farms, be-

cau •• farmer. often focus on higher-value crop product., even lower stock-

ing rate. are common (Blake, 1987). Stocking rate. are likely to b. lower 

on many North Amarican farm. (Brulko et~al., 1985; Robinson, 1985), espe-

cially on range lùnd where ratel of 0.1 LU/ha are common (Jackson, 1987), 

although rates aimilar to tho.e in Europe have b,een recolll1lended in Saa-

katchewan (Hanley, 1980). Recent work, however, on rotational-style graz-

ing systems, which divide pastures into sma11er areas and rotate animals 

through them quickly to facilitate the pa8ture's rapid recovery from graz-

ing, suggesta that atocking rates can be con.iderably higher (Murphy et 

al., 1986; Murphy, 1987; Savory, 1988). The recommended atocking rate for 

henl i. <120 hens/ha, depending on the type of operation (i.e., deep-

litter floor, aviary, or frec range) (Pijlach, 1986). 

Becau.. farm. often divers if y during the tran.ition period, ~nding 

up with more than one 1ive.tock operation, the total number of animaIs ie 

olten higher than on conventional farma, even though stocking rates per 

animal apecies may be lower (Brusko et al., 1985; Robinson, 1985). Dif-

ferent live.tock operations can be deaigned to be complementary to one 

another. For example, adding a dairy-goat operation to an existing cow 

herd may provide new market opportunitie~ and the goats will eat weeds and 

pasture graalea that cowa may reject (Conaidine, 1979). Sheep may be 

added to a dairy-cow operation at a 1:1 ratio without requirinq Any addi-

tional qrazing area (Blake, 1987). The coat a and benefits of multispeciea 

grazing have been discussed in a volume edited by Baker and Jones (1985). 

When addinq liveatock to complement a cash cropping operation, 

labour-saving animal operationa are desirable. For example, a beef 

finishinq or sheep breeding and finishing operation requires less invest-
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ment and labour thafl a beef or dairy cattle breeding operation 

(pou •• et, 1981; BOggB and Young, 1987). Finding complèmentary livestock 

operations for ornamentals and fruit production has been less successful, 

although integrating ground-feeding birds, 8uch aB chickens and geeso, 

with fruit trees has been Bugge.ted for weed and insect control (Lafleur 

and Hill, 1987). 

•• 2.4 Initiating th. transition 

1. Chemical needs are reassessed. Soil is tested, chemical applica-

tians are reduced, timing of applications iB changed. 

2. The soil iB subsoiled if compacted. Chisel plows and subsoilers 

ara most commonly u •• d. 

3. The soil revitalization process ia started with an intensive fer-

tilizatlon program. Coleman (1989) has recommended using 50 tons 1 ac of 

compost or manure on a soil of low fertility, or 20 tons 1 ac for one of 

high initial fartility. Improvaments to the manure management program are 

usually required ta ensure access to high quality fertilizer. Other 

minerals may also be necesaary, 8uch as rock phospha' e and greensand. 

Liming to pH 6.5 may be required. 

4. Legumes are worked into the rotation as saon as possible. 

5. The new rotation ls started with a suitable crop. For no~-

horticultural operations, the best ones appear to be pasture, a hay crop, 

or annual legume (Aubert, 1973; Pousaet, 1981; Blake, 1987; Peters, 

1987a), although with the present economic situation in North America, a 

( amall grain or soybean crop May be the best compromise between biologieal 

and economic needs (Dabbert and Madden, 1986; Duffy, 1987; Liebhardt et 

45 



al., 1989). Wookey (1987) achieved both objectives by starting his 

transition with a spring barley undersown with a elover/grass mixture that 

became a pasture following barley harvest. Early in the transition, corn 

ahould b. avoided because it is too nutrient-demanding and delays aoil 

improvement (Aubert, 1973; Vogtmann et al., 1986; Liebhardt et al., 1989). 

Some have sugge.ted, however, that corn (or sugar beets in Eur~pe) be left 

in the rotation at the beginning in ~rder to help finance the transition 

period (see Figure 2). For horticultural crops, the choice of starting 

crop May not be as critical aa the soil building program (although the two 

are definitely related). It can be advisable, ho~ever, te start a 

vagatable rotation with legumes or non-legumes of modest nutrient demand 

that can be undersown, such as best. or carrots. In fruit production, 

manure, compost, green manure., mulches, foliar fertilizera, and rock pow

ders can all be uaed to begin the fertility transition program (Oelhaf, 

1978; Hall-Beyer and Richard, 1983; Page and Smillie, 1986; Rel~ken, 

1986). However, Boil fertility problems in orchards are invariably minor 

(although certainly connected) compared with those associated with pesta, 

diseasea, and labour costs (Oelhaf, 1978; Pimentel et al., 1984). Page 

and Smillie (1986) have provided a week-by-week guide to help fruit 

producars make the transition to sustainable practices. Eventually, 

however, sustained orchard production will require design changea illvolv

ing selection of site, species and cultivars, management of adjacent and 

ground vegetation, pruning, integration of livestock, and timing of opera

tions (Hill, in press). 

6. The soil i. covered for the wintar as soon as possible to limit 

nutrient losses and erosion. A useful objective is always te keep the 
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soil cove.ed ~ith green (growing planta) or brown (dead org_nie mat

ter) material. 

7. Por operations with livestock, gradual stockinq rate adjuatments 

are ulually raquired. 

The proceaa of converting a conventional farm to Bustainable prac

ticas can be financially difficult, and conaequantly it iB a period during 

which financa. are .tretched and landar. are likely ~o be wary of provid

ing credit. In thi •• anse, the tranaition proc.ss appeara to be on. of 

taking on additional financial risk. Thara ia some evidence that soma 

lending insti~ution. perce ive organic farmers to be higher riak clienta 

(Henning et al., 1990). On another lavel, however, it is exactly th. op

posita. It has bean a common perception that f.rtilizer., pesticides, 

.m8chanization, and monoculture croppinq repre.ent the preferred practice 

for financial riak reduction, with the role of acoloqical diversity being 

largely iqnored (Riccini and Brunt, 1987; Altieri, 1988; Rabbinge and 

Zadok., 1989). The preferred pr.ctice is actually contributing to finan

cial risk because of the aide effecta produ~ad. Hodges and Schofield 

(198J) have reviewed the main negative environmental consequence. of Iyn

thetic chemical uae and monoculture cropping on the farm (Table 9). Such 

anvironm.nt~l side affects constituta direct coatI to producers, on both a 

micro and a mal!ro level. por example, declininq animal health increaeee 

veterinary coata and can result in decreaaed yielda of animal productl. 

The erolion of plant genetic reBources haa more of a macro impact. The 

corn leaf blight Bcare of 1970 in the USA demonatrated how exceBsive 
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~able , 

.egati.e eD.iroa.eDt cOD.~1eDce. of .lAthetic 
cb..tcal u.e &ad .oDocultu~ croppiDg 

(adapted fram Hodge. and Schofield, 1983) 

Inorea.ed incidence of pe.t and di.ea.e problem. 

Development of re.i.tance in pe.t., di.ea.e., and •• condary pe.t. 

Reduced animal re.i.tance to di.ea.e (confinement, poor ventilation, .ub
therapeutic antibiotic.) 

Reduced genetic diversiti.in plant. and animals 

Reduced ... d germination and cattle fertility 

Soil and plant nutritional 1mbalance. 

Reduoed .oil organic matter level. and inorea.ad ero.ion 

Negative effect. on ben.ficial .oil organi.m., natural pe.t control and 
wildlife 

Poi.oning of animal. and humanl (lead, peeticide., nitratee) 

Polluted drinking water 

R.duced food quality 
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national dependence on the same plant genetic m.terial can threaten the 

security of individual farmers over a wide area (Doyle, 1985; Kloppenburg, 

1988). 

In f.ct, soma investigators argue that the benefits of synthetic 

fertilizers and pesticidee (the prefsrred practice) have been over.s-

timated. For example, in Minne.ot., Caldwell (1982:987) cla~ that for 

corn production " ••• much of the g.in attributad to commercial 

H-fartilizers has been a substitution for le.s animal and green manure, 

legwme N and depleted .oil organic matter". Applying Caldwell'. analysis 

to other part. of the USA and Can.da could lead to a .eriou. r ••••••• ment 

of the relative risk-reducing power of the.e materiala. Ironic.lly, soma 

program. that aim to reduce ri.k, Buch a. erop insuranca .nd income stabi-

lization, have actually haiqhtened ri.k by requiring "good management 

practice.", which program staff interpret to imply high charnical input, 

low diver.ity cropping systems (Conservation Council of Ontario, 1986). 

Product diveraification a. a strategy to raduce risk i. baing 

promotad again by many conventional producer. and credit agencies 

(Agriculture C.nad., 1983; Bhrenfeld, 1987; Hill, 1937), and soma bankers 

now faal .afar lending to larmer. with more th&n cne commodity to .ell 

(Giangrande, 1985). Organic farmer~ are in a better position to meet these 

conditions th.n conventional one., since they already tend to ba more 

diversified and ecologically adapted to withstand adverse climatic and 

adaphic condition., and the financial risk as.oeiated with dependence on a 

singla commodity (Culik et al., 1983; Gliessman, 11 3S; Helmera et al., 

1986; Hanson et al., 1990)3. Risk reduction will becorne increasingly im-

3. In • nO'cable exception, Stanhill (1990) has concluded from his analysie 
of a number of yield studies, that organic farming systems demonstrate no 
"weatherproofing" effect. 



portant beeau.. eommodity priee. eould beeome more volatil. for th. 

n.xt two or thr •• dacada. (W •••• l, 1983; Harrington and Edward., 1988). 

A furth.r pere.ived ri.k i. attributed to ehanga. in mark.ting. 

Soma grower., •• peeially tho •• wi.hing to •• 11 organie produca, t.nd to 

rely more on dir.ct marketing (Geier and Vogtmann, 1984, Cook, 1988, Pet.r 

and Gh •• quitre, 1988). Lend.r. may •••• ueh reliance a. more ri.ky, a.-

.uming that con.umar pr.ference. are .uffiei.ntly un.table to threaten th • 

• ecurity of a grower's marketing .yatem. Road-aide .tands and u-pick 

operation. may appear to be mo.t vuln.rable to thi. kind of problem. 

Howevar, there ara a.pact. of con.um.r attitude. toward organie food that 

provid •• ecurity for thi. mark.ting .y.tem. Regular buy.r. purcha •• or-

ganic food becau.e th.y are concerned about their health and the environ-

ment (Watkin., 1983, Ba.alin. Market Re.earch, 1988), attitude. that 

r.flect a more profound attraction to a product than br and loyalty. This 

.ugge.t. that conaumer. are likely to continu. to buy from organic grower. 

whom they truat. Grower. can reinforce th~. tendeney by direct contract-

ing with a group of con.umer. in advance of the growing •• ason. Such an 

approach i. very popular in Japan (R6thor6 and Robineau, 1988; Amano and 

Ichiraku, 1988), and i. beeoming more commen in North America (Vandsrtuin, 

1987; Van En, 1989). 

Another potential .ource of conc.rn for lend.ra i. th. appar.nt d.-

pendence by organic produeer. on premium priee., premium. they f •• l can 

not be Buatained aa production levela riae. It i. not clear, however, 

that .upply will c:atch up with demand in the near future, nor i. it clear 

that tho.e growera who are de pendant at present on premium. for finaneial 

viability will remain .0 over the long tarm. 
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Con •• quently, th. literature on ri.k in transition is confu.ed by 

th. limit.tions of current conc.pt. of ri.k. More work nead. to be don. 

to i.olat. r.al ri.k. a •• ociated with th. tran.ition from tho.e ri.k. 

d.t.rmined by inappropri.t ....... ur ••• 

Few atudie. have examined the implications of widespread adoption of 

su.tainabl. agriculture. Ho.t of th ••• have focu •• ad on transition to or

ganie agricultur. becau.. it repr ••• nt. an id.ntifiable point in th • 

• pectrum of .u.tainabl. approach •• , partieularly with respect to th. iden

tity of it. product. in th. mark.t. 

A numbar of market eommentators in North America and Europe feel 

that wid~.pr.ad adoption of org.nie agriculture i. ~inent. In Qu'bac, 

the larg •• t fam organization anticipates that over 40' of the p~~ucer8 

in the provinc. will be producing organically within 15 years (Hill, 

1989) Growth rata. for Canada a. a whola are thought to bn more mode.t, 

but are e.timated to be 15-25\ par year, reaching 2\ of total retail food 

.al •• by 1998 (Chri.tianson, 1988). In Bngland, Hold.n and Seeger (cited 

in Patter.on and Bufton, 1986) hava •• timatad organic output at 20-25' of 

th. total by.20l0. A study of California organie product. sold at the 

whole.al. level ha. predicted a jump in sale. fram $68 million (1987, 1 ••• 

than 1\ of the market) to $300 million by 1992 (Franco, 1989). 

The investigations attempting to analyae tha ~pact of a major ahift 

to organic/aultainable agriculture have been methodologically controver

sial, underacor!ng the need for more .tudy in thia are a (Youngberg and 

Buttel, 1984a; Lockeretz, 1989a; Hadden and Dobba, 1990). ~B indicated in 
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•• ction 1.5, exi.ting .tudies have concludad that significant 

ben.fit. would r •• ult from th •• hift, including improv.d food quality, 

enhanced environmental and hWDan health, high.r net far. income, and lower 

government .ub.idy payment. and crop .torage co.t. (Oelhaf, 1918; USDA, 

1980; Langley et al., 1983; Vogtmann, 1984, Cacek and Langner, 1986; World 

commi •• ion on Bnvironment and Development, 1981; Havlicek and Bdward., 

1989). The effect on con.umer food price. ha. been projected to be mini-

mal (1' increa.e in total food expenditure. [oelhaf, 1983}) or .ub.tantial 

(up to 99' increa,e. in .oma commoditie. (Langley et al., 1983). Price. 

would lik.ly be affected regionally. In th. USA, ar.a. like Florida, 

which are more dependent on chemical. to produce fruit. and vegetable., 

would likely lo.e production acreage, and priee. could increaee (Madden, . 
1988). Farm employment and farmer numberl could increase (Cornucopia 

Project, 1984; Enni •• , 1985) and Imall- to medium-.ize farm. could become 

more viable (Çounci1 on Agricultural Science and Technology, 1980; Madden, 

1989). In.orne ca.e., where appropriate .ervice., .uch a. pe.t-control 

monitoring, are not available, and management and labour mu.t incr.a.e, 

euper-large farm. could be at a di.advantage (Madden, 1988). Acce •• to 

labour, particularly akilled labour will become an increa.ing conc.rn a. 

more conver.ion. take plac. (USCA, 1980; Langley et al., 1983). Bellon' 

and Tranchant (1981) fear that the aging farm population, in cambination 

with the demand by young people for urban-.tyle work conditions, could 

limit the number of farmera and farm labourer.. Blake (1987), in con-

tra.t!, point. out that .usti.i.nable agriculture hal .ome attractive work 

characteriatic.. He balieve. that relation. with hired labour may be dif-

ferent than in conventional aystems becaule the .ustainable-agriculture 

philo.ophy .tr ••••• re.pect for all life forms, including fel10w humanl. 
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In his opinion, these farmers may make greater efforta to provide 

employees with more educational opportunities and more challenging respon

sibilitiea. 

other potential difficulties aaaociated with widespread transition 

include: 

* Possibility of limited access to acceptable farm-scale sources of 

K for organic producers (Vogtmann et al., 1986). Efficient recycling of 

wastes and soil conservation are seen as long-term solutions. 

* Limited physical and economic access to manure. Farms that do not 

produce their own manure will find supplies increasingly difficult to ob

tain as more farms convert (USDA, 1980; Vail and Rozyne, 1982; Langley et 

al., 1983). Dependence on imported manure ia not, however, a long-term 

sustainable practice. 

* Limited access to suitable equipment (e.g., tillage, manure, and 

slurry management), supplies (e.g., biocontrol agents), and services 

(e.g., pest monitoring, transition advice) may be limited. 

* How would the transition affect and be affected by the tendency in 

land tenure toward increasing concentration of land within fewer hands and 

the loss of prime agricultural land to non-agricu1tural uses? The empiri

cal evidence is contradictory (Batie, 1986; Boehlji, 1987; Duff et al., 

1990), but it appears that operators of large farms, although in an 

economically superior transition position because of their access to 

resources (cf. Heffernan and Grern, 1986), are generally les a interested 

in the environment than owners of smaller farms (cf. Buttel et ~l., 1981). 

Farms on marginal land, however, are usually more difficult to convert 

than thoae on good land because of their more limiting physical and finan

cial resources (Heffernan and Green, 1986). There is also considerable 
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• debate regarding the land ba.e required, during and after wideapread 

tran.ition, to maintain acceptable production levela for dome.tic u.e and 

exporte It i. generally acknowledged that greater land area i. required 

for diver.ified mixed cropping/live.tock operation., but how thi. tran.-

late. to nation-wide land demande i. not cl.ar. Inveetigator. in the USA 

(08lhaf, 1983) and Burope (Blm Farm Re.earch centre, 1987) have .ugge.ted 

that land .et-a.ide program. would be unnece •• ary after a wid •• pread tran-

.ition. An Bnglieh report calculated that a 10' uptake of organic farming 

in Britain could eut total Bngli.h cereal production by 20', thereby 

achieving a major objective of .et-aaide program., and would, a. well, 

decrea •• dependence on imported grain legume prot.in (Briti.h Organic 

'armer. et al., 1989). 

* premium priee. could decline in the long term a. more organic food 

enter. th. marketplace (Duffy, 1987), yet thi. may not reduce n.t profit. 

if input co.t. fall at th. .&me time and a. larmer. become more competent 

at .u.tainabl. practice.. A. our under.tanding of agroeco.yatem. in-

crea ••• , r.liance on external input., and therefore operating coat., 

.hould d.clin.. 081haf (1978), for exampl., e.timated th. co.t of th. 

tran.ition period a. 5-20' of food priee., a co.t that would decline with 

more information and .upport from agricultural in.titution.. Bven with a 

prie. d.pr •• sing increa.. in th. .upply of organically produced food, con-

.umer d.mand is growing, and thi. will moderate and could ev.n off •• t th • 

• upply effect. 

* Th. farm input indu.tries, particularly fertilizer and pesticide 

manufacturing, will undoubtedly experience di.location. (Bnni •• , 1985). 

However, it i. unlikely that the •• industri •• would be traumatized .ince 
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tran8ition will proceed incrementally, providing 8uch indu8trie8 

time to rationalize or diver8ify their operations. 

* Food export potential ia likely to declina over t~e (Langley et 

al., 1983). This will cause economic di8locationa becauae 80 much of the 

North American agricultural economy ia geared to exporte Thia reliance on 

export ia, however, a central reaaon why agriculture i8 in ao much trouble 

at the preaent time. For example, there ia sorne evidence that recently 

graina have been exported from North America and Europe at a net loss to 

the countriea involved (Brian Oleson, Canadian Wheat Board, Seminar at 

Macdonald College, Nov., 1987). In the long term, decreased dependence on 

export markets will benefit both developed and developing world producers 

(cf. Wessel, 1983). 

2.7 8u.aaryz t.plication8 for institutional activity 

* Because transition is an evolutionary process, institutional in

itiatives must provide an on-going support ive environrnent that facilitates 

pa8sage from one stage to the next (efficiency, substitution, redesign). 

* Much of the literature on diffusion of information incorrectly as

sumes that economic factors are the primary motivation of farmers inter

ested in any new approach (Heffernan, 1984; Duff et al., 1990). The selec

tion and provision of supports for the research and diffusion process must 

take into account other motivational factors, su ch as environmental 

protection, health, and social justice. 

• Up to now, farmers in transition obtain most of their information 

from both popular literature and othe~ farmers. Consequently, the diffu

sion process should emphasize activities that bring farmers together, 
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e.g., short coursas, field days, the creation of en-farm research 

a •• ociations, and the establishment of networking newsletters. 

* rarmer. in tran.ition t.nd to be more int.r •• tad in .ystem. of 

farming rather than in .pecific crop.. Thu. , th. commodity-ba.ed orienta-

tion of many institutional activies may he a barrier to the tran.ition. 

* Changing the rotation often involve. including crepe for which the 

producer ha. no marketing experi.nce. 

* Careful planning of the transition is critical, and provision of 

technical as.istance at an early stage can help to avoid many dif-

fieultie •• 

* Much of the suceess of the tran.ition depends on aeee.s to 

locale-.pecific, rather than universally applicable information and 801u-

tions. Recommendations for research and for the training of farmers and 

extension agent. ahould refleet thi. reality. 

* The transition period involv •• financial ri.kR, although the •• may 

be overstated by agricultural in.titutiona. The economic transition 

proee.a may be twice aa long a. biologieal t~an.ition (Hanson et al., 

1.990). 'armers with no finaneial flexibility cannot realiatically attempt 

to conv.rt withQut .ubstantial financial asaiatance (Hanley, 1980; 

Aubert, 1982; Vogtmann et al., 1986). 

* In.ufficient rea.areh ia being undertakan on the transition 

proc ••• , on both micro and macro levels. 
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3.0 ... ~bodolOft 

th •• i., i. in need of a different methodological approach from moet 

etudie. in agriculture. It ie a .tudy that relie., in the abe.nce of 
r 

phy.ical teating and analysie, almo.t entirely on the intellectual and 

conceptual r •• ourc •• of th. inv •• tigator, and on conceptual tools to en-

aure rigour, validity and accuracy. The methodology must account for the 

evolution and conclusions of the study. The first part of thia 8ection 

de.cribe. the limitation8, for the purpo •• of thi. work, of the conven-

tional concepte of knowledge, inquiry, .cientific method and practice, and 

outlin.e the evolving cont.mporary id_as of knowledge and knowing. The 

.econd part (3.2) provide. g_neral information on a specifie tool, consis-

tent with th •••• volving ideal, that wa. ueed. The detail. of th. method 

of thi. etudy are presented in part 3 (3.3), and techniques for en8uring 

the validity of the method are provided in part 4 (3.4). 

3.1 ft. D.~ur. of lmow1eclg. 

Most scientific and economic thinking and method is dominated by the 

po.itivi8t, reductionilt tradition that has its roota in the worka of Ren' 

D •• carte. and rranci. Bacon and the socio-.conomic conditiona of their 

ttmes. Soma of the baaic concept. of thi. tradition are that: 

* Science ia a linear progre.sion from ignorance to proven knowledge 

(Sattler, 1986). 

( 
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o * A phenomenon can be iBolated from its context and Btudied in parts 

and the.. parts ean than be rea.sembled to mak. .ense of the whole 

ph.nomanon (Buseh and Laey, 1983, Miller, 1985a). 

* Inowledge is leparat.d into two main aspeeta:.the physieal or 

material, whieh is for scientific examination, and the spiritual, which is 

in the realm of religion, myaticism and nonaense (Bahm, 1979; Capra, 1982; 

Weber, 1986). 

* There ia one reality that can be known objectivaly and objeetivity 

is possible and da.irable. Inowledga is identical for all knowars (Rea.on 

and Haron, 1986). 

* To understand a phanomenon is to deacribe the mechaniam that 

producas it, whieh requirea a numerical,modal. Numerical model. demand 

certainty, stability and boundarie., and thi. requiras that ralatad 
. 

phenemena ba excluded. The primary goal of developing su ch models ia pre-

diction (Harr6, 1981). 

* Explanation occurs by altabliBhing aingular cause and effect 

ralationshipa (ReaBon and Heron, 1986). 

* Science is a body of abBolute knowledge that i. di.tinguished from 

non-acience in tha aame way al sen.e i. diatinguished trom non-aense 

(Randall, 1986). 

These concepts (among othera) are part of the foundation on which 

current methoda of agricultural reaearch ara baBed, as avidenced in tha 

following characteriBtics of the agricu1tural reaearch proceBs. 

* Laboratory and small field plot work, computer modelling and 

simulations are the normal proca.s of inquiry in order to control the ex-

periments. Althoug~ the modela may be internally 109ical and acientific, 
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c 
they often are unrealistic (Hillel, 1987). For example, the 

General Flow Equation (D'Arcy's Law) is the foundation of water flow 

models in soil. It has 11 major as.umptions which only rarely all apply 

to a given soil, yat it is uaed within the disciplines of soil physics and 

agricultural engineeriug as if the moc!9l provided an accurate description 

of soil conditions. The problem with such an approach is that the assump-

tions necessary for the development of the model usually severely con-

•• strain its application. This is rarely stated and often forgotten. 

* Most stqdies do not adequately consider the whole system level, 

but rather focus on lower levels of inquiry from the sub-cellular, to the 

plant or animal part, or soil sample. Data fram these levels of ex-

perimentation are often used to predict, usually unsucces~fully, what may 

happen at the system level (Georgescu-R6egen, 1971; Loehle, 1988). 

* Moat factors are controlled while the investigator examines one or 

a few variables. Examination of so few variables makes it extremely d1f-

ficult to understand the whole. Att1ampts to syntheahe information a8-

sembled in thi. way have met with limited success (Hanway, 1978; Busch and 

Lacy, 1983). 

* Some variables are assumed to be dependent, othera independent. 

The dependent variable is affected or controlled by the independent one (a 

determiniatic model). 

* Results are rarely tested in the "real" world. Instead the "real" 

world (the field test) is modified to resemble the laboratory (Busch, 

19841 Jackson, 1984). 

* Investigators assume that they are objecti~e if they follow set 

( experimental procedures that the discipline has deemed acceptable. As-
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a • Bumptions of mathodologies and previous literature are rarely ex-

aminad to sae if they ara still relevant (Kuhn, 1970). 

* Thara is littla raflection on the ralationship batwean scientific 

mathod and tha philosophy, valuel and Bocio-economic conditions alsociated 

with the way hun.ans discover knowladge (Mahoney, 1976). 

* If an effect or relationship can not be observed or explained 

using these procedures, then it is often assumed that none exists. 

Knowledge generated by other procedures (experience, intuition) ts con-

sidered to be unreliable. 

* Phenomena are not examined as "real" but as objects, usually 

dascrLbed two dimensionally wi~h mathematics (reification). Statistics 

are uled extensively, especially to justify conclusiona and assist in pre-

diction. 

Given the multidisciplinary nature of thia study, these approaches 

are tao limiting. They are not designed to explain phenomena at a 

"higher" (i.e., integrated, systemic) level (LOehle, 1988)4. The methods 

employed in this study are rooted in tha new emerging paradigms that take 

a different view of the nature of knowledge, and of the role of science in 

discovery. 

New paradigm research combines the propositional knowledge of old 

paradigm rasearch and the experiential and practical knowledge of naive 

inquiry to create a critical, objectively subjective process of inquiry 

(Fig. 4). An objectively subjective inquiry employs a reaBoned, 

4. Another way of locking at the differences between conventional and 
amarging paradigml is to focul on tha difference between quantitative and 
qualitative approaches. Rigorous methods, of qualitative data analysis 
have been, until recently, largely ignored (Miles and Huberman, 1984). 
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Tb. re1atioa.hip ~.t ••• a a.. aad 01d pa"adiga r •••• ~ch 

(Rea.on and Rowan, 19810) 

NAIVB INQUIRY 
8ubjective 

NBW PARADIGM RlSBARCH 
objectively .ubjective 

OLD PARADIGM RBSEARCH 
objective 
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con.iltant, pattarned inve.tigation and dilcour.e, while acknowledging 

that th. nature of the inveltigative procedure. aubjectively influence. 

the reaulta. Epistomologi.ta argue that all knowledge i. not abaoluta, 

but relative and partial, and that our beat attempta to undarstand can 

only qualify as warrantad conjectura (Mahoney, 1976). Social and 

psychological tactora play an important role in acientific practice and 

knowing. In studying biologieal aystema, then, knowledge is a result of a 

dynamic interaction between the values embedded in one's procedures for 

knowing5 , the biological system being examined, the social organization of 

the people involved with that system, and the technologies employed (Pig. 

5). 

What are the chal,'&cteristics of a science based on these emergin; 

concepts? 

* Science ia.a proceaa of critically reaaoned discourse (Randall, 

1986). Usin; this definition, the distinction beb~een the so-called 

"hard" and "soft" sciences becomes arbitrary ainee all disciplines employ 

such a definition, although specifie methods vary. A key barrier to in-

terdisciplinary investigation is removed when science ia no longer seen as 

a body of fact or lmowledge, but rather as ,1 process of, or tool for, in-

quiry. 

* The investigator ia engaged in a process of discovery of meaning, 

which does not necessarily include the creation of predictable know1edge 

(Bortolt, 1986). Discovery invo1ves a search for unifying concepts 

(Weber, 1986; Jackson, 1987). This is exemplified by Lovelock's (1979) 

5. See Appendix 1 for a d.Lscussion of the psychological factors that can 
affect a scientist 1 9 val'Jes and investigative procedures, and techniques 
for snsuring that such f.tctors are not destructive to the investigation. 
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J Gaia hypotheai.; that the earth function. in .imilar ways to an organiem. 

Such • concept i. not 8xplicitly testable but ia validated by ita ex

planatory power (or "netwcrk of intarrelatad idea. and evidence that 

together have • validity" [Reason and Heron, 1986:467]) '. ln thi. par-

ticul.r ca.e, Lovelock's hypotha.i. luggeat. an explanation for many 

poorly undaratood global biological and climatological procas •• a. Al

though now in part discreditad (cf. Sheldrake, 19811 Levin. and Lewontin, 

1985), Darwin's theory of evolution through natural selection was a unify

ing concept for many decades. 

* The procesB of inquiry takes place simultaneo,-.ly at a number of 

level., the amall to the large, and this doe. not nece.aarily placa undue 

burden on the investigation. "It is an often overlooked fact that other 

attributa. beeome 1e88 complex and 1ess variable a8 we go from the small 

to the large unit ••• and a certain amount of integration oeeurs a8 smaller 

unita funetion" (Odum, 1971:51). USing watar as an analogy, we do not 

have to know evarything about the behaviour of hydrogen and oxygen (the 

lower, disaggregated level) to understand rnany of the properties of water 

(the higher, integrated 1evel). Even knowing everything about the 

properties of these elemente will not he1p us predict everything about the 

behaviour of water (Dryzek, 1987). At the higher synthetic level, one is 

concerned with more global perceptions, interactions, goals and action 

(Table 10). This higher, integrated level requires a type of scientific 

inquiry that ie quite different from investigating a human cell, for ex

ample (Harman, 1988). Sustainability ie a high levei conceQt. 

* The investi~ator anJ his/her procedures are not separate from the 

investigation (Bortolt, 1986). The vaiu~s embedded in ~he investigative 

procedure, whether originating from the individual or the institutional 
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~able 10 

Cb.~act.~iatic. of iDquirr at • a,Dtb.tic 1 ••• 1 
Cadapted fram ~e Roanay, 1979) 

Th. inv.atigative p~oc •• a .trive. tOI 

1. Unify and concentrat. on the int.raction. between element. 

2. Study the .ffect. of interaction. 

3. Bmpha.ize global perception 

4. Modify group. of variable •• ~ultaneou.ly 

5. lnt_grate duration of time and irrever8ibility 

6. Validate facte through campari.on of model beh.viour with reality 

7. U •• modela that are in8ufficiently rigourou8 to be used a8 the basia of 
knowledqe (in an old paradigm aena.) but are ua.ful in d.ciaion and action 

8. Have an efficient approach when interactions are non-lin.ar and stronq 

9. Lead to multidisciplinary education 

10. L.ad to action through objective8 

11. Poaaess knowledge of gaala, but ia fuzzy on details 



o environment of th. inv •• tigator, alway. have a dynamic relation.hip with 

the inv •• tigation in that value. influ.nce the choice of problem to .tudy 

and the int.rpr.tation of what i. experi.nc.d, and th. inve.tigation, in 

turn, influenc •• valu •• a. n.w knowledg. i. acquir.d. Rather than .triv-

ing to be objective, a valid inv •• tigative proc •••• hould alm to clarify 

all a •• umption. or .xpectation.. What the inv •• tigator •• ek. i. a .tate 

of critical .ubjectivity (Reason and Heron, 1986), or what Buddhiat .cien-

tists call "non-attac~ent" to preconceived ideas (Harman, 1988). "It 

.hould b. noted that one aoes not begin the re.earch with full awarene.s 

of one's structure of prejudice or prejudgementa, but that it's in the 

cour.e of the interpretative proc... that the.e gradually b.come clear.rH 

(Groom., 1987:58). 

* The investigation should provide a greater under.tanding of a 

greater number of problema (Kuhn, 1970). The atudy should contribute to 

our breadth of underatandipg, not isolate it. The mothod strives for 

completenes8 (Bahm, 1979; Jackson, 1984). 

Given these characteristics, a useful conceptual model or theoreti-

cal framework (Cunningham, 1986)l 

* must have geflerality and encompass as many events as possible. 

* must have the power to guide action. 

* must be simple. 

* recognizes that events and situations are connected. 

* recognizes rRultiiactor causation. 

* has a multilevel structure, distinguishable but not separate from 

the environment. 
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Th. methodology for thi. Itudy ia rooted in thia __ rging new 

)mowl.dge p.radigm. 

3.1.1 ~e .ct~oD r •••• rch fr....ark 

A corollary of rejecting the ide. that the investigator can ba to

tally .ep.r.te fram the investigation il the notion that an investigation 

can be designed to meet the needs of a community of people who have a 

problem that ne.d •• olving. The reduetionist, po.itivist paradigm is com

mitted to maintaining a distance between the investigator, the subject 

b.ing inveatigated, and the people, objects or .vents affected by the sub

ject being investigated, which often le.de to a dilution of the utility cf 

the results. If sueh distance is deemed an at'tifieial construction, then 

the fnvestigator and, for example, a eommunity ean be involved in all 

aspects of the development and implementation of a researeh projeet (see 

Section 3.4 for sorne caveats). This approach, known by sever.l names in

cluding action or participatory research and cooperative inquiry, has 

grown in uae in agriculture in the past few years, particularly in the 

developing world (cf. Altieri and Anderson, 1986; Patriquin, 1989; Al

tieri, 1990). Characteristics of this approach are presented in Table 11. 

In particular, this process is categorized by a cyclical investigation 

that begins with analysis, then fact finding, cunceptualization, planning, 

execution, more fact finding, and then returnB to analysis (Sanford, 

1981) • 

There exists an active BUBtainable agriculture movement in Canada, 

in which 1 am an active participant. A loose coalition of organizations 

are promoting the development of Bustainable aystetlls by engaging in public 
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~able 11 

(adapt.d trom Hall, 1981) 

1. Tha problam originataa in the community or f.rm it.alf. 

2. Th. ultim.te goal of th. r •••• rch i. tundamental .tructur.l tran.forma-

tion of the agricultural proce •• and the improvement of the live. of 

thoae involved. The ben.fici.riea ara the people concernad. 

3. P.rticipatory raa •• rch involva. the people on the farm or tha community 

in the control of the antire proceaa of th. reae.rch, from problem for-

mul.tion to di.aemin.tion of the raBulti. 

4. Tha focu. of participatory reaearch ia often on work with • wlde r.nge 

ofaxploitad or oppraaaad groupa, am.ll farmera, f.rmworkara, indigenoua 

people., women. 

S. Central to participatory reserach lB 'its role ~f strengthening the 

.wareness in people of their own abilitieB and resources, the reBourceB 

of the farm and community, and its Bupport to mobilizing or organizing. 

6. The term 'rel •• rcher' can refer to both the community or farmerB in-

volved aa well aB thoBe with specialized training. 

7. Although those with specialized knowledge/training often come from out-

aide the situationf they are committed participants and learnera in a 

proceaa that leada to involvemant rather than datachment. 



( 
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.ducation, lobbying and public int.rest re.earch. My involv.ment in all 

th ••• activiti •• hal b.en critical to the. conception and evolution of thi. 

r •••• rch proj.ct. other participante in thi. movament have made critieal 

contribution. to itl implem.ntation by providing data and analy.i.. The 

r.lult. of th. project are targ.ted to thi. movement to a.ei.t it in the 

proce.a of promoting au.tainable agriculture in Canada. 

3.2 The patt.ra 804e1 .ethod 

Thi. project ia ae much conc.rned with method aa.it is about con

t.nt. As di8ciplines, agroecology and ecology are still evolving a eriti

cal rea.oned discouree (Norgaard, 1987; Loehle, 1988). Conaequently, the 

method for this atudy is supplemented with methodologicai reading from 

Many diaciplines including communication theory (cf. Habermas, 1971), 

peychology and social sciences (cf. Reaaon and Rowan, 1981a) and par

ticipatory research (cf. Hall, 1981). A recent report from Environment 

Canada on the impacts of toxic chemicals on human heaith has also provided 

some direction (Muir and Sudar, 1987). The authors wrote about their 

study, "This report is not a conventionai scientific study in the usual 

senae of the terme We did not begin with a hypothesis, carry out experi

ments, and report our results. Our starting point was the observation 

atage, where what we were observing were the results of Many scientific 

studies done by others. We have attempted to integrate and interpret, 

from our perspective, a diverse array of faets on toxie ehemieals and 

eeoeystems and we have ended up with a generai hypothesis that the two 

are connected". Their ~tudy draws upon the disciplines of phyaies, 

chemistry, biology, eeology, bioehemistry, toxieology and eeonomics, dis-
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ciplinea in which the authora admit to being novicea, yet the .tudy 

ia very valuabl. for it. attempt to integrate information from all of 

thes. areal. The pre.ent Itudy takes a limilar approach, using observa-

tion to develop an explanatory Icheme (ganeral hypotheail or theory) that 

May guide further invaatigation. 

The emphaaia ia on looking at auatainable agriculture primarily fram 

a "higher", systamic level. Lowrance et al. (1986) describe four levels 

at which sustainability in agriculture must be conaidered. Constrainta 

to aU8tainabil~ty oparate at field acale, at the level of the farm, on a 

waterahed or land8capa system level, and at a national or ragional level. 

The emphasia in thi. atudy lie. primarily in the final category, but uses 

information from the other levela to understand what ls important at a 

higher systemic level. 

Although there ia some literature relating ta these higher levels, 

much of lt is concerned with phenomana balow tha field lavel. To maka 

sense of this "disaggregated" lite~aèure and aS8ess its relevance to sus-

tainabl1ity in agriculture, a reflective process of literature analysie 

was performed using Paul Diesing's (1972) pattern model for inspiration, 

but considerably modified to meet the needa of this study and sorne of the 

more recent thinking reflected in the earlier discussion (Fig. 6). A 

recognized academie methodology used principally in the social sciences 

and psychology (cf. Reason and Rowan, 1981a; Lincoln and Guba, 1985; Al-

lender, 1987), the strength of this approach ie that it permits the 

researcher to explain relations between important phenomena, and to 

develop a many-sided complex pi ct ure of these phenomena and their inter-

- relationships. With this approach, validity of the schema (or general 
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theory) produced is tested oy its explanatory power6 (i.e., the clarity 

and coherence of the argument), rather than direct teating (i.e., the 

standard analytical techniques used in dominant scientific approache.). 

Th. scheme changes aa new data become available; ao the proceaa of invea-

tigation ia actually rarely finished. In this approach description i8 em-

phasized over prediction (the phenomenon approach), the perception of pat-

terns over discovery of bita of information, and holistic synthesis over 

logical construction. 

With this method, studies begin with observation. In the observa-

tion phase, the investigator is looking for themes, or patterns. "The 

human mind finds patterns so quickly and easily that it needs no how-to 

advice. Patterns just happen •••• " (Miles and Huberman, 1984:216). de 

Bono (1967:30) has stated that • "The use of patterns provided by ex-

parience is the moat rapid way of solving problems". "Patterns allow us 

to make sense of a complex world and, if desirable, to act upon it." 

(Wright, 1989). These themes are created quite rapidly and the inves-

tigator then looks for information to confirm or falsify the initial 

themes discovered. As themes evolve, new observations may be made tbat 

contradict initial themes and result in changes. The discovery of a new 

theme, in turn, can result in new observations and perceptions. It ia 

this dynamic interaction between themes and observations that ensures fal-

sification of invalid conclusions. At this level, the themes are testable 

by their concurrence with the data; they rnay a190 be checked against 

revieuers' reactions to the thernes, a technique used extensively in this 

study (see Section 3.3 for details). 

6. This approach ia often taken in science without it being acknowledged 
as such, e.g., Chatelin (1979) in soil science. 
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, 
Cases are discovered in the same way as themes. A case is a group-

1 

1 

1 
1 

ing of a number of observations (themes) in a descriptive way that 
i 

~rovides a hint of explanation of the grouped obaervations. Cases are 

created by seeking relationships between themea, auch aa cauaal relation-

ahip. (or cause and effect), functional relationahips (one aa a lunction 

of the other), relations between a symptom and its sources, and means and 

ends relationships. In addition to the methods described ab ove for con~ 

firmation or falsification, Miles and Huberman (1984) suggest three other 

techniques: initial statements about relationships can be reversed to see 

if they then appear more truei reaearchera can ask themselves what 

evidence they would need to falaify relationships they think they have 

diacovered; and additional relationships that might be connected can be 

aought deliberately before deciding on the nature of the relationships 

being considered. This kind of conceptual testing allews fo~ critical 

reflection, reflection that does not identify the dqht answer, but in-

stead identifies a satisfactory direction amongst a range of alternatives 

(Wright, 1983). 

A major modification to Diesing's work is the use of Force Field 

Analysis (FFA) to categorize cases. Lewin (1947) developed this concep-

tual tool te assist investigators in their effcrts to separate out the 

different elements affecting change. For the purposes of this etudy, a 

reatraining case is one that blocks or rest~ains a desired development. A 

~riving case is one that promotes or drives events toward~ a desired 

development (Fig. 7). Restraining cases were identified first as part of 

the reflective literature analysis, and then driving cases were identified 

( dialectically from restraining onea (Fig. 6) • 

• 
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Figure 1 
Tbe force field aDal,aia .o4el 

(adapted from Lewin, 1947) 

Driving forces 
(helping factors) 

----------------------> 

----------------------> 
----------------------> 

A 
Restraining forces 
(hindering factors) 

<----------------------

<----------------------
<----------------------

Presenl food system 

B 

Sustainable food 
aystem 

-----------------------------> 
C deaired direction of change 

In the diagram, A repreaents the present food system, or that which we 

wish to change; to B, the sustainable food system. The arro~s to the left 

of A represent forces or factors that can help move us toward B. The ar-

rows to the right of A represent forces or factors that hinder or inhibit 

the achievement of~. Chan~e oeeurs when helping factors are maximized or 

introduced and hindering factors are minimized or removed. C represents 

the desired direction of change. 



To move beyond patterns to the level of explanation requires the develop-

ment of typologies that evolve from driving caaea by the u.e of control lad 

comparLaon.7• "Controlled" refers to the dagre. of aimila,rity of the 

casee being compared. There ne.d. ta be a distribution of cluetered 

similar caees (type baing a group of cae •• that are baeically .imilar and 

typology being a set of types (Pig.S). In the early atages of this 

process, similar cases, and the preliminary concepts that explain their 

similarity, are used to try to explain phenomena and qive the inveatigator 

idea. about the case. being analyzed. 

These controlled compari.one arise from three sources in the study: 

a) The different institutional area •• elect.d for examination. In 

Many instanc •• , the ca.e. developed in each institutional area have common 

feature. that can be compared to shed furthsr light on relationahips. 

b) D.ceptive .implicity, confulinq complexity, profound eimplic~ty 

categorie •• Schultz (1979) ha. coined the terme "deceptively eimple", 

"confu.ingly complex" and "profoundly simple" to describe the three 

.tage. of perception commonly experienc.d by individual. and in.titut~onl 

in their attempta to under.tand phenomena, Hill (unpubli.hed) hal 

modified the •• thr ... tag •• for agriculture (Table 12). In th. deceptive 

.implicity .tage, one feela that events are readily explained and commonly 

look. for single, simple relationships betwe.n events, relies on experte, 

focu ••• on th •• hort term, and fails ta recognize elaantial information. 

In the confusing complexity stage, there aeema to be too much conflicting 

7. Comparieon, or the "method of differences", iB al old an inveltigative 
technique a. AriBtotle (Mile. and Huberman, 1984). Becauae of the .cepa 
and nature of a Btudy of this kind it ia very difficult to have a .tatis
tically random .urvay. Thi. procaBI of controllad compari8on to cre.te 
typologi •• is a mean. to a •• e •• repre.entativene •• (Di •• ing, 1972). 
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c Figure 8 
Th. orgaDi.atioD of c •••• , 'tJpIIl and tfpol.ogi.. ~or 

c:oDtrollecl coapad.oDI 

&-8 0 
Ccase 2 

Typology 1 
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1 
!rabl. 12 

Cbaracterilt.ic. 01 4.cept.iY. a iaplicit.y , cODfuliag coapl.xi.t.r aa4 
pl'OIowa4 liaplicit.y iD agriculture 

(adapted from Hill, unpubli.had) 

Decepti ••• iaplicitr 

Ixternal aolutiona to 
internal problema 

Curative, .ymptom .an.i
tive, enamy oriented 

Imported, aimple, 
81ngle, powerful, 
direct, magic bullet 
solutiona 

H.avy handed contro18, 
regulationa, legiala
tion 

M.~'iâ projects and event. 
Donation., aid (uauaUy 
Ued) 

Hierarchy, ineq
uitability 

SpeciaUzation, expez:tl 
ranta.io. about decep
Uvely 81mple futur •• 

single, aimpl. relation
.hip. 

Narrow, part ial, ahort
tarm view (unaware) 

MiBaing and incorrect 
information 

Non-renawable rascurce 
con.umption 

Capital inten.iva 
Inflexibla, monotonous 
Afraid, defended, aecre-
tive, distrustful, 
dishonellt 

P.audopower, violant, 
competitive, lonely 

Nagativa environmental 
impact, unsustainabla 

COafuliDg coaplexitr 

Studies: monitoring, 
re .. oning 

Hultiple, complex 
relationships 

Maga reaearch 
Commisaions, hearings, 

reporta 
Conferences, workshopa 
Maga media, publication 

(paper, tape, film) 
Proliferation of epecial 

courIe. , dagre •• , 
loci.ti •• , interallt .. 
group. 

Eacapes: compulsive, 
compenaatory be
haviour., addictions, 
cult., raligions, con
.umption, stimulation 

Diacontent, guilt 
Dimini.hed reapon

sibility 
Postpon.ment of action 
More sophisticated, in

tegrated axternal, 
curative solutions to 
internal problemsi ef
ficiancy, substitu
tion, mora subtle con
trol 

Repair, regeneration ef
fort. 

.,., 

Profoua4 ataplicit.r 

Internal, benign solu
tion. to internal 
problam. 

Recognition of benign, 
aupporti~, .elf
heaUng earth and .elf 

Intarconnectedneas, one
nea. 

Attention to integra
tion, participation, 
balanca, feedback 

Problems ara indicator. 
of malfunction, mal
deaign 

Reapon.ible for self, 
group, apecie., bio
.phare 

Attention on the pre sant 
Renewable rasourca., 

auatainably ~anagad 
Flexible, spontaneous, 

unique 
Prevantive, redeaign, 

indirect, low-power, 
local solutiona to 
cau.a. of problam. 

Powerful, independent, 
aupportiva, anonymou., 
cooperative, equitable 

Apprepriate, decentral
ized technologies 

Local aelf-relianca 
Joyful, loving, open, 

hone.t, .velving 
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information, every potential solution generates a whole new host of 

problema, we continue to study rather than Act, and we perce ive multiple 

relationahips but feel unable to explain them. In the profound stmplicity 

.tage, we perce ive elegant, indirect solutions to problems, feel lees need 

to control our environment, and are able to diatinguiah the ralevant from 

th~ irrelevant. A profoundly simple strategy, for example, might be to 

"buy local". Although it seems obvious, itB implications are profound, 

multifaceted, unique to each locale, more responsive to local needa, 

decentralized and cooperative. It is a strategy that indirectly addresses 

a numbar of agricultural problems. This conceptual tool haa been used in 

the aBBeaBment of caBe similaritieB. 

c) Supports, rewards, penalties categories. A further conceptual 

tool to asslat in identifying case similarities involved dividing them 

into Bupport, reward and penalty catego~ies (Hill, 1982). Supports en

courage a particular development. Rewards acknowledge and reinforce posi

tive behaviours and actions. Penalties inflict damages for inappropriate 

bahavioure or actions. 

There also is a dynamic interaction between two cases because, while 

a8se8sing the relevance of one case to another, one must also assess the 

relevance of the latter to the former. Diesing (1972: 184) observed that, 

"Compariaon provides a bridge between the variability and uniquenes8 of a 

case and the uniformity and generality of thaory. The bridge la two-way: 

It makes theory available to guide and control observation, and it rnakas 

observation available to test and irnprove theory". 

The explanatory scheme (or general theory) iB developed to better 

understand lndividual cases, not to make predictions about unknown 

phenomena. The discovery of a general principle or framework May provide 
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solutions to new problems more readily than finding a solution only 

suited to a specific problem (de Bono, 1967). The general theory applies 

to all types determined in the study and describes what they have in com-

mon, where variations exist and what the common variants are. Theory 

emerges through the examination of typologies, in a manner similar to the 

development of cases from themes. A general theory is holistic, 

concatenated8 rather than hierarchical, clese to ordinary expsrience 

(including the often emotive and subjective) rather than removed and ob-

jective, and is frequently relatel.! dialectically to other general theories 

(i.e., elaboration of one draws attention to the opposite which has been 

denied or excluded, or the opposite is required for the validity or ap-

plicability of the first). Examples of dialectical relationships include 

content and process; individual and institutional behaviours; unit y and 

diversity; consensus and conflict. 

At al1 these levels (case, type, typology) it ia important to think 

in cycles. There is a constant process of data gathering, analysis and 

reflection, integrating and explaining, and evaluating to help again with 

data gathering (Fig. 9). At sorne point, however, the research cycle must 

come to a close and feedback on conclusions must be recf!ived (Reinharz, 

1981; Lincoln and Guba, 1985). 

8. Aser ies connected l ike links in a chain. 
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Figure 9 

Cycl.. of inv •• tigation 
(adapted from Reinharz, 1981) 

Acting and Experiencing 
Data-gathering, document 
analysie, interviews, 
workshops, participating in 

=;; eustainable agriculture 
movement 

Reflecting 

Communication and Planning 
Creating closure on what has~ 
been learned, asking new ~ Evaluating 

) 
Standing back from 
the data and the 
experience, formul
ating ideas, 
patterns, themes 

questions, receiving Evaluating the 
feedback on closure entire process 

(person, content 
method) 

Integrating 
Combining reflections with 
ideas and theories d~veloped 
elsewhere, sifting, recombining, 
testinq, deve10ping new ideas 

on 



3.3 Lit.rature aDaly.i., interview., worklbop. aDd audit trail 

3.3.1 Lit.ratur. aDalyli. 

As in the Huir and Sudar (1987) study, the first element of obsarva-

tion ie the Bcientific literatura itself, drawn from many diaciplines. 

Thera must, however, be a framework for assessing and organizing this 

literature. In the present study the overall assessment framework ie 

provided by the organizational conte,;t of the literature being examined, 

the circumstances of data collection, the biases of the researchers, and 

the agroecological paradigme 

Within this overall framework, two kinda of literature wera 

analysed: 

• Proco •• literature or literature that sets out the criteria and 

context for assessing othe~ documents: this included disciplinary 

criticisms (Table 13), and literature on the criteria for choosing areas 

to investigate (see below). As a result of this review, certain kinds of 

documents were deemed unueable for further analysie. These included 

literature that: 

a) containe a very reductioniat analysis; has no connections to the 

agroecological paradigm; ia based on assumptions unrelated to sustainable 

agriculture; 

b) has too low a level of analysis below the field level (see 

above) ; 

c) is very general or takes no account of institutional realities 

(with the exception of literature that is clearly viaionary or normative); 

d) hae little relevance to Canadian conditions; ...... 

81 



( 

'!abl. 13 
Li.t of di.cip1iD.ry critici... ra.d 

Economie. 

Georgescu-Raegen 1971 
Scbumacher 1973 
H.nderaon 1978, 1981, 1987 
Robert.on 1983 
Schr.cker 1984 
Breimyer 1984 

* Bkin. 1986a 
Hadden 1986. 
Martinez-A11ier 1987 

Food and Aqricu1tura1 Scienc •• 

Hanway 1978 
Hill 1980, 1982, 1985a, 1986b, 1987 
GrierBon 1980 
Bu.ch , Lacy 1982, 1983, 1986* 

11 
Hayn.s & Lanier 1982 
Hodges & Schofie1d 1983 
Busch 1984 
R. Jack.on 1984 
Lewin. & Lewontin 1985 
Altieri 1987 
W. Jackson 1987 

Political science 

Jung 1972 
Satin 1978 
Fri.dmann 1981 
Jackson & Atkinson 1981 
Barber 1984 
Dahlberg 1986c· 
And.r.on 1987 

Science (generall 

Kuhn 1970 
Leiss 1972 
Mahoney 1976 
Dahm 1979 
d. Rosnay 1979 
SkolimowBki 1981 
Capra 1982 
De Mey 1982 

* Hany articles in this volume 
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Education 1 Exten.ion 

Romey 1976 
de Ro.nay 1979 

* Reaeon & Rowan 1981a 
* Hayn.. & ~anier 1982 

Heff.rnan 1984 
Bawden et al. 1984 
Mile. & Huberman 1984 
Blackburn 1986 
Lovejoy & Napier 1986 
Duff .t al. 1989 
Gage 1989 

Management 

Petere & Wat.rman 1982 
P1umptra 1988 
Evans & Russell 1989 
Wright & Morley 1989* 

Peycholoay 

Jackins 1965 
Maslow 1966 
Mahoney 1976 
Reason & Rowan 1981a* 
Miles & Huberman 1984 
Reason & Heron 1986 
AUender 1987 

Sociology 

Buttel & Newby 1980· 
Heffernan 1984, 1986 

* Lovejoy & Napier 1986 

Science (general. cont.l 

Miller 1982, 1983b, 1984, 1985a 
Lincoln & Guba 1985 
Sortolt 1986 
Weber 1986 
Harman 1988 



1 e) expresses no knowledge of concepts of sustainabiity, or no con

cerna about the direction of agriculture9 • 

The inatitutLonal areas to inveatigate wer~ determined by revi~wing 

8urveya of farmera following aU8tainable practicea, and from literature 

describing the impacta of institutional activities on agricultural 

development. The reaults of the literature review are preeented in Table 

14. As idel'tified by these studies, the greatest disadvanta.ges of, or 

obstacles to, austainable practices are: a lack of technical infortTlation 

or appropriate diffusion methods, a lack of marketing information fJr ex-

ceaeive marketing structural obstaclea, and the absence of relevant 

reaearch performed by the conventional agricultural research estab-

1ishment. In those etudies that asked about it, agricultural policy was 

perceived as a significant problem. 

The aca~emic literature concerning the role of institutions in the 

creation of our preaent unsuatainable eystem places more emphasis than do 

farmera on problems with government policy. The USA CongreBs Office of 

Technology Asseaament (1986), in a survey of policy analyste, ranked com-

modity and taxation policy aa the most important factors, followed in or-

der by credit, monetary and fiscal, regulatory, trade, research and exten-

sion, and finally environmental policy. Taking a longer historical view, 

de Janvry and LeVeen (1986) identified how these s~ne policies have sup-

ported the commodification of land, labour and capital, and how this 

9. It is valuable, hawever, to analyze "extreme cases" where the analysia 
is very much at variance with the preliminary themes or case models deter
mined. But for the extreme case to be useful, criteria a) and e) must not 
apply, i.e., there must still be Home recognition of cancern for the fu
ture of agriculture and the document must contain some non-reductionist 
elements. 
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Table 14 
A revlew of Instltutlonal barri ers Identlfled by farmers practlclng and ln transItion te; sustalnable agriculture 

as Identlfled ln surveys 

Problem Technical advicb Marketing 
Profitability 

Research by Agricultural 
Credit 

from conventional channels and conventional policy (safety Input 8upplies 
Study and IocBtion inatitutions information 

of operation 
institutions nels, taxation) 

policy 

Wemlck & 
Lockerertz. 1977 3 3 1 0 0 1 0 
USA Corn BeI1 

Lockeretz & 

Madden, 1987 3 3 1 0 
, 

0 1 0 
USA Corn Bert 

SIobaum, 1983 3 3 1 3 0 2 2 USA Corn Ben 
-
Baker & 
Smith. 1987 3 3 0 2 0 0 0 
New York Stale 

TelChert & 
Shulz. 1981 2 3 0 2 2 2 0 
New England . 
Kramer, 19U 3 2 2 3 2 1 0 Ganeda 

Robinson. 1985 3· 0 1 0 2 0 0 Manitoba 

Robinson. 1986 2 0 0 2 3 0 2 Ontario to Be 

Key: 
3 Major problem (In the top thr.. proble",. ldem/fled by the produoer.); 2 Medum problem (1den11f1ed a. a .lgnlflc:an1 problem by .ome producer.) 
1 Mlnor problem Cldenfltled a. a probiem by a few produoer.): 0 Nol a part of the nudy 

w 

I~abour cost 
and 

availabilily 

1 

2 

0 

2 

0 

2 

3 

O~ 

~ 



commodification has undercut the principles of sustainabi1ity. They also 

identified how the integ~ation of agriculture ioto the agribusiness chain 

created an industria1 (noneco10qical) food system. The role of agribusi-

ness policy in undermining sustainability has a1so been discussed by, 

among others, Mitchell (1975), Merrill (1976), Rodefield et al. (1978), 

Warnock (1978), Vogeler (1981), Wessel (1983), Troughton (1985), Heffernan 

(1986) and Kneen (1989a, 1990). 

Based on this literature, and the conclusions drawn from the 1itera-

ture review (Section 2.0), three institutio'l1a1 areas emerged as sig-

nificant on which to focus this study: 

a) governmental and paragovernmental agencies (particu1arly subsidy, 

commodity and regulatory policy, crop inaurance and stabilization, 

marketing structures and supports, and extension services); 

b) research institutions (including bath universities and governmen-

tal and para-governmental agencies, and the interaction between research 

and the diffusion/adoption process); and 

c) agribueiness (especially its ability to control marketing 

mechanisms for farmers). 

This selection addresses the main concerns expressed by farmers, and 

a180 recognizes the forces that the academic community has identified as 

critical to the evolution of uosustainable practices in the food and 

agriculture system. 

* COntent literature: the literature on institutional problems and 

strategies that were analyzed from a wide variety of popular and discip1i-

nary perspectives. This included the literature of sustainable agricul-

- ture proponents (groups and individuals), and the institutions that they 
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attempt to affect10• The process of analyzi~g this literature is as fol-

lows: 

a) The document was read: notes were taken on pertinent information; 

and the document summary form was prepared (see Appendix 2 for an 

exarnple). Documents were selected based on recommendations of colleagues 

or food system players, or using the snowball sampling technique; i.e., 

using the reference list of one document to identify furthe~ documents. 

This is not a random, but rather a purposeful, sampling technique (Bogdan 

and Biklen, 1982). 

b) The document surnmary forms were reviewed for themes (patterns). 

c) The themes were recorded on theme summary forms; supporting ob-

servations and thejr sources were listed; contradicting information was 

sought and listed; and themes were revised with new information. 

d) A preliminary attempt was made to assemble restraining cases 

using relationships between themes. These relationships were causal, 

functional, symptom and source, and means and ends, as identified earlier. 

el Information was assernbled into three readable and reviewable 

documents (one fo~ each institutional area) and distributed, two of them 

by mail. In the case of the document on research institution barriers, 

the length precluded reading by any significant number of revi~wers. In-

stead, a poster session was prepared to provide the basic information on 

barriers and potential solutions. It was displayed at a (,:.mference on 

farmer-researeher cooperation in Fredericton, NB. 

10. Literature that provides specifie data or introductory information in 
a Bubjeet area, and eonnecting or elaborative literature t:lat connects or 
elaborates on specifie points, will also be used but nct analyzed in the 
Barne way. 
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f) A list of reviewers was aBsembled. For all three institutional 

areas the following distribution of reviewers wae desirable: 

* extreme cases (people with a clearly opposing view [including 

politically left and right]; here, explicit falsification was sought to 

avoid the trap of "consensus collusion" (Reason and Heron, 1986); 

* people having different roles in the food system; 

* internal and external critics of an institution; 

* internaI and externai supporters of an institution; 

* experts and popular proponents from different disciplines and 

backgrounds. 

The breakdown of reviewers for each are a is provided in Table 15. 

The form used to solicit comments is provided in Appendix 3. An assess-

ment of each reviewer was aiso prepared to create a context for their com-

ments (see Appendix 4 for an example). 

In addition, five documents were reviewed by academic journals and 

comments from reviewers worked into the discussion. The topics of the 

reviewed papers were: the process of converting a farm to sustainable 

practices; agricultural credit problems for farmers following Bustainable 

practices; barriers aSBociated with re~earch institutions; barriers as-

Bociated w;th poiiticai institutions; and tha evolution of sustainable 

agriculture education in Canada. 

g) Once comments were received, contradicting and supporting com-

mente and sources of evidence were transfered to appropriate restraining 

theme and case forms. 

h) Driving cases were identified from restraining ones. Confirming - and disconfirming information was identified and modifications made where 

indicated. 
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( 
Tlble 15 

Cltegorizltfon of reviewers of docUlints and poster .... fon 

tnstftutlonal Extr_ clsea Critlcs SU',lPQrters Sector Rnponded? 
Ar •• l.ft ritht int. .xt. int. ext. 

Gov.rrwnt 
Tot.l. 3 4 10 28 9 5 7 F.,..rs 2 

7 Federal IOvt. 5 
9 Provincial govt. 3 
2 lus i ness 
8 Activist 6 

. 2 Para-govt. 2 
13 Acac:t.ic 3 
3 Fanll orto 

Consultent 

52 24 

R .... rch (poster .... Ion) 
Tot.l. , 4 F ..... r 

Actlvllt 2 
Acadel!llc 5 
Conlultlnt 1 

9 

Alrlbulfnea. 
Totll. 2 3 3 -25 3 6 3 F ..... rs 0 

Provincial govt. 0 
5 lusfnes. 1 

15 Actlvlsts 7 

" 
AcadeMies 3 
F.nII orto 0 
P.r.-pt. 1 

37 12 

1 Extrema c •• es do not appelr dlrectly ln tot.l. IS they .re counted ln oth.r eategori ••• " 

( 
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i) Once sufficient driving cases were assembled, it was possible to 

develop typologie. using controlled comparison. 

j) The development of an explanatory scheme (general theory) from 

typologie. followed similarly to the proces. of developinq cases from 

themes. 

3.3.2 Iatervi .. s, workshop. and qg.stioDD.ire 

Concurrent to the reflective literature analyaia, interview., 

workahop. and an informal questionnaire were carried out with people 

directly involved in the food syltem (farmer., scientists, politicians, 

bureaucrata, business people). 

por int.r.iew.a Two kindl of interviews were carried out: 

a) Interviewa to generate new information that could not b. found in 

documents. Thi. was neces.ary because suatainable agriculture ia at an 

early stage of development in Canada and much has yet to be formally docu-

mented. 

b) Interviews to discuas lpacific concepts and strategies as a more 

datailed part of the search for theme. and cales. In particular, 1 was 

looking for confirming or diaconfirming themel. Whenever possible, the 

interviewee. were sent a summary of the interview to verify the accuracy 

of the interpretation of the interview. Interviews were open-ended and 

un.tructured. An as~essment of the context of the interview and the 

philosophical orient ion of the interviewee was performed for each inter-

view (Appendix 5). 

Interviews were conducted with 27 individuala (10 producera, l mer-

chanta, 4 policy analysts [academic or civil service], 6 trainera and 
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technical advisers, 4 public interest advocates). The key informa-

tion from the interviews is presented in Section 4.1 as part of the 

deve10pment of genera1 theory. Almost all of the interviews were con

ducted within the interviewee's working environment. Although this ap

proach, in aome caBes, limits the scope of the discussion (cf. Miles and 

Huberman, 1984), ~~ is consistent with an action research framework. The 

work context provides the interviewer with a clear idea of the 

interviewee's preoccupations in their working environment. 

Por workahop8a Two kinds of workshops were undertaken: to identify 

driving and restraining forces; and to test ideas, to generate new ideas 

about strategies for overcoming institutional barriera, and to confirm or 

disconfirm information collected from other sources. Data were collected 

from eight workshops (Table 16). These data were recorded by the par

ticipants in the workshop or were transcribed from videotape, cassette or 

notes taken on a blackboard by the fl\cilitator. Questions posed of par

ticipants are provided in Appendix 6. 

In both types of workshopa, 1 attempted to gather people together in 

a context familiar to them (at regular seminars, at conferences, in the 

work place) in order to be consistent with the action research framework. 

A questionnaire: One sLmple, informal questionnaire was disseminated 

to 40 active proponents of austainable agriculture systems in Europe and 

North America. Sixteen questtonnaires were returned. The purpose was to 

obtain ide as on how these people perceived the importance of a range of 

potential policy initiatives to support sustainable agriculture. The 

questionnaire and results are provided in Section 4.1. 
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Table 16 
Work.hop. conducted and u.ed for data collection 

LocatioD and participant. 

Lennoxville, QC 
PBI Dept. Agriculture 
extension agents 

Kemptville, ON 
Farmera, extenaion 
agent., poliey makera 
(ON and federal) 

Winnipeg, MN 
Manitoba producera and 
con.umera 

Orangeville, ON 
Ontario public intere.t 
advocatea 

ste-Hyacinthe, QC 

Farmer., extenaion agent., 
poliey makers (QC and 
federal) 

Minneapolia, MN 
Certification ageney 
repreaentativas and membera 
of the organic foodl 
induatry 

Williamatown, MA 
Produeera, consumera 
institutional employeea 
(government, univeraitiea) 

ste-Anne de Bellevue, QC 
Staff and graduate atudenta 
of the Soil Department, 
Macdonald College 

c 

Date IIr ro1e 

9/87 Facilitator 

4/88 Facilitator 

6/88 Stuart Hill 
!l'ac ilitator 

10/88 Facilitator 

2/89 Participant 

3/89 Participant 

7/89 Facilitator 

9/89 Facilitato~ 

~opic 

Conversion to 
auatainable agriculture 

Politieal barriera to 
auatainable agriculture 

Linking producera to 
conaumera for 
.uatainability 

Strategiea to change 
the food ayatem 

Reaearch needa in 
auatainable agriculture 

DevelBpment of 
reciprocity agreement a 
between organic 
certification ageneie. 

Institutional barriera 
to adoption of 
austainable agriculture 

Scientific barriera to 
multidiaeiplinary 
reaearch 
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3.4 Validity aDd rigour 

Holiatic inquiriea of thia kind are prone to certain dangerB auch 

aa, "intarpreting event. al more patterned and congruent then they really 

are" (Milea and Huberman, 1984:23~), and unaware projection of cultural 

bias, character defense, political partisanship, and spiritual impoverish-

ment on the part of the investigator (Reason and Heron, 1986). Conse-

quently, rigour and validity are critical elements of a successful study. 

Reason and Rowan (1991b) reviewed, in datail, approaches for ensuring 

validity and rigour in science uaed in bath established and naw paradigm 

reaearch (Table 17). They suggested that a diverse mix of approaches ia 

desirable. Most establiahed approaches focua on measurement and ex-

perimentation, but three othera are reported in the literature: face 

validity (whether it looks right to the discriminating observer); conver-

gent or discriminant validity, defined by Reason and Rowan (1981b:240) as 

.. [when) a number of measurea which purport to measure the sarne thing 

ail point in the Barne direction"ll; and contextual validity (how any piece 

of data fits in with the whole picture). The latter two approaches are 

particularly important for the pattern model method. 

Literature on new paradigm research identifies four other ap-

proaches to validity: catalytic (allowing individuals or groups to take 

action based on the atudy resu1ts); usefu1 and illuminating (providing a 

clarity on a topic that was not previously apparent); if the resulta of 

Il. Also referred to as triangulation, a term taken from surveyinq (Miles 
and Huberman, 1994). 
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Table 17 

ValiditJ in Icience 

(Reason and Rowan, 1981b) 

Traditional approlcbes 

1) measurement (definition, atatistics, control of variables) 

2) experimentation 

3) face validity 

4) convergent or diacriminant validity 

5) Contextual validity 

New approlcbes 

6) catalytic (allow8 for Iction) 

7) ua.ful and illuminating 

8) cbangea do bring about ob.erved outcomea 

9) rlgoroua tension between looking At ••• umptiona and pbenomena 

Q':l ___ _ 



( 

the research bring about the observed outcome (when action is taken it 

produces the effects discussed in the study); and, the existence of a 

rigourous tension between the investigator's examindtion of personal as-

sumptions and the phenomena being investigated (i.e., a constant process 

of exan"ining assumptions, biases, and fears in order to ensure that the 

observer is thinking clearly about the phenomenon being observed). 

There are certain requirements that must be met for these new ap-

proaches to validity to be successful (Table 18). Three critical elements 

for this study (already partly discussed above) are: feedback loops, sup-

port and challenge from peers and food system participants for confirma

tion and falsification12 ; ~nd systematic personal and interpersonal 

development. For the latter, investigators have suggested different tech-

niques (e.g., Habermas [197I} suggested psychoanalysis; Reason and Heron 

(1986) suggested re-evaluation counseling). Because new paradigm 

researche:cs consider "objectivity" to be an unrealizeable and unnatural 

goal, it is essential that the investigator exercise self-examination to 

clarify su ch things as assumptions, biases, and obstacles to clear and ra-

tional thinking (see Appendix 1). 

Miles and Huberman (1984) also identified the importance of regard-

ing outliers and exceptional cases as integral parts of the analysis, 

rather than ignoring them or smoothing them over. They claim that 

rigourous qualitative analysis more thoroughly explains exceptions and 

rival explanations than most surveys and laboratory etudies. 

12. Ideally support and challenge iB rooted in rational behaviour, rather 
than the personal distresses described in Appendix 1. It is more usual, 
however, to receive both rational and irrational feedback. 
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J commentary on the success of ensuring validity is provided in Sec

tion 6.0. 

•• 
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Table 18 

Requir"'Dt. of Dew approache. to .aliditJ 

(Rea.on and Rowan, 1981b) 

1) high qu.lity .wareness on part of researcher (researcher awareneaa ia 

primary inatrument) 

2) .y.tematic method of personal and interperaonal development (know 

thy.elf) 

3) working with others (support and challenge) 

4) feedback loopa (for refinement, clarity and falsification) 

5) interaction between different forma of knowing (experiential, practi-

cal, preaentational, and propositional) 

6) uaing contradiction syatematically 

7) looking from different ang1e8, different aourcea, different methoda 

8) replication in .ome form 

RE 



The results of the reflective literature analysis are presented in 

tables in Section 4.2 and discussed in great detail in Section 5. The 

data and soma commentary on the interviews, workshops and questionnaire 

are provided below. These data are then incorperated into th6 tables in 

Section 4.2. 

4.1 Interviews, workshops and questionnaire 

4.1.1 Interviews 

Oovernaentl Interviewee comments on government involvement in sus

tainable agriculture are presented in Table 19. Interviewees from aIl 

sectors of the food system identified a full range of negative effects of 

government programs and regulations on their activities. Several organic 

producers acknowledged that they did benefit from certain government 

programs, but they felt that their eligibility was not explicitly a func

tion of their organic practices. The view was held by many interviewees 

that existing government pelicles, programs and regulations could be 

modified with relative eas~ to broaden eligibility for those following 

sustainable practices. They highlighted government activities in other 

jurisdictions that could be applied in Canada to support sustainable 

agriculture. Several interviewees confirmed preliminary conclusions 

regarding the importance of middle managers in the civil service as driv

ing forces for change. Sorne interviewees had had successful 
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hble 19 

"-ri •• of Interviewee ea..ent. on govern.ent.l Involve.ent ln IUltelMble .grleul turl 

R_rk Code Role ln food Sylt~ Ca.lltnt used where? 

G1. 10 probl_ obtelnlng beef 1.lrU Orllanie f ..... r RTG20.1 
end eer •• l .tablllz.tion I.CoM F.r .. r 

I.ZeU Orllanie f.r .. r 
G2. Cannot glt erop Insurance 1.lrU Orllanie f.nner RTG20 
bec_e doea not use eh_Ic.l. 
al. No probl. obt.tnlng erop 1.lrU Orlllnte f.nner RTG20.1 
fnsurance •• 
G4. Labell Ing regul.tiona • I.CoM F.r.er RTG11 
_jor probl. for procb:ing I.ClU Manufacturer 
end .rketfng .l ternatfve •• t 
Md procelled procb:tl 
G5. Dlfficulty obt.ining credit 1.lrU Orllanle f ..... r RTG1a 
bec_e do not Ule eh.lcall 
end flnancl.l aceount •• re 
dl.puted 
G6. QC credit office end erop I.La89 Tr.iner DCG11 
fnaurance beca.ing .ore open 
to .upportlng organlc f .... lng 
G1. Lack of full Infor.tlon l.coISa F.rller RTG29 
on procb:tion lyat_ for 
eona~r. 1 •• probt. 
Ga. "'e.t loards eBUse MnY I.SeU Orglnie f.nner RTG16 
probl_ for trading organle I.FI88 SA advoc.te 
eere.l. 
G9. De.llng wlth CYl not • I.Mo88 Orglnie f.rMer and RTG16 
probl. 1 f the .t.ff kl'lOWl broklr 
your Il t~tI on 
G10. Gradlng lyat_ for ... t I.Se88 Orllanle f.rmer RTG21 
encour.ge Int_lve gr.ln 
feedlng to achl.ve top grade 
G1'. IllHIIIt probl. for IItttng I.ZeM Organte f ..... r RTG16 
up organte datry 1. reellving 
p' ... llIlon fra. the Ont.rlo 
Milk M.rkltlng loard 
G12. Ont.rlo'. Land Stew.rdshtp I.ZeM Organte f .... r RTalO 
Progr. ean be Uled by organle I.An88 Organie f.rller 
f ..... r., but not for thlngs th.t 
h.ve .lready been sttrted by the 
fer.r 
G13. It would be eosler to I.ZeM Orll.nie f ..... r DCG11,18 
eenvert wfth IIOvernaent support 
G14. S.A. h •• htddtn .upporter. 1.An88 Orllante f ..... r RTG13.1 

( 1" OMAF who .re .fr.ld to 
publlelyexpres. thelr .upport 
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1 Table 19 (cont.) 

G15. Goverrwnt .houldn't 1.An88 Orglnle: f ..... r DCG13, 14, 15,'16 
penaltz. without providlng 
.lt.rflltfv •• 
G16. Orglnle flMllng gr0up8 I.An88 Orglnle: f ..... r RTGl1 
... buslnes •••• r. recelvlng I.KlaB Organlc f ..... r 
sa.. flnanci.l support fra. 
gov.r.....,t. 
G17. Ouebec government wants I.Ca88 Orgenle: flnDer Rl031.1 
f ..... rs to group together 
but won1t provlde suffle:ltnt 
flnenclng for techniell ststf 
to .upport th. 
G18. GovernMent dllcri.lnstion I.KlaB Orgenlc flmer RTG1B.1 
dut .are to ..aIL slz. and 
dlveratty then belng orgenie 
G19. S.nlt.tlon regul.tlons I.Se:aB Orgente: f.rMer R1G19 
e:1n be • probl. for orgente: I.KI89 Ret.ller 
f ..... r. and buslne.se. I.ClaB M ...... f.e:tur.r 
G20. Not .ll st.tes .re I.Swll9 M ..... f.eturer Rl034.1 
enforclng th.lr organtc 
reaul.tions 
G21. AB enl.1 v.ccine I.R188 SA Idvoc.te RTG19 
requlr.-ents contr.vent 
Ide.1 orglnle: e:ertlflc.tlon 
.tlIIdIrds 
G22. Orgente billa ahould bt I.Sw89 M ..... factur.r RTG17 
wrltten .s l.belling bill. 
r.ther then Igrlcultur.l bills 
btclUl • .ost dlfflcultie • • r. 
r.l.ted to lebels/reauletiona 
G23. L.belling requlr..ents for I.K189 Ret.i 1er RTG17 
I~rtlng US orgenle products 
.r • • probl. beelUl. Canadlan 
arket too .. Il to warrant 
.epar.te labtlling 
G24. US govern.ent priee and I.Ma89 Goverrw.nt .-vJ R1G24 
Inca.. .upport pollcles univer.lty employee 
penallz. grower, wi,hing to 
.,ve to low- l'l'Ut rotltion. 
G25. US Congress 15 leldlng I.Me89 Gover,..nt .-vJ RTG13 
USOA in aking positive university employee 
e:hlnge •• Flr .. r telti.ony 
hl •• trong .ffect on Congres, 
G26. Orlginally Int.re.t ln I.MI89 Goverrw.nt and R106.1 
LISA wes ln the .tddl. of univ.rslty employee 
the USOA, not the top. Now ..... Inter.st at the top. " - G27. Fowler Bill strltegy I.MI89 Goverment .nd Ch.nge anslytic.l fr ... work 
too direct, 1 prefer university employee 
indirect IpprolChes 

_________________________ 29 
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Tlble 19 (cont.) 

G29. Subafdfes to organfe I.r~ Trainer DCG1! 
erop procb:tion are not the 
but eppro.ch 
GlO. We cemot rely on I.M189 Goverrwent and Change analytleal framework 
Propoaitlon 65-type univerlity employ" 
ItGi I\latlon. Do preventaUve 
thingl to ... ke rqulatory 
approach lesl necessery and 
!IOre effective 
Gl1. Alberta govern.ent fi not I.FI88 SA advocate RTG13 
supportive of organie 
Gl2. BC lIoverrwnt developina 1.5889 BC goverODent employe. RTGU 
labetllng bill, although it 
il not particularly supportive 
of orgente 
Gl3. PFRA supports producer- 1."1.119 Governllnt employee DCG21 
initfatld eoopa to deal with 
lpeeifie production prOble.s 
G34. PFRA runa eom.unlty I.Kk89 Governnent employee DCG21 
palture progr_ designed 
to allflt SMalt producerl 
Gl5. PEI Dept. Agriculture I.Cd88 Gov~rnment employees RTG6.1 
.Inilter and senior staff 
have been supportfve of SA 
rlinee rec:b::ed wl th cabinet 
changesl 
G36. Conventional agriculture I.Cd88 Government employees RTG5.1 
lector has preslured the 
depart..nt to not support SA 
Gl7. Dept. ha. ereated a SA I.Cc188 Government employees DCG20 
section that runs a pilot 
project SA a.sistance progr_ 
G38. Sc.e .iddle Mn8gellleflt 1.Cd88 Government employees RTG5.1 
lupportfv. of SA others not. 
Prellure fGr change dld Itart 
ln .fddl. Mn8ge.ent 
G39. Orgenie i. not 1.Cd88 Government employeel RTG13 
lupportld in PEI dept. of 
IIrieul ture 
G40. Extension Itaff too I.Cd88 Govern.ent eMployeel RCGl5 
attechtd to eonventfonal 
Ide .. of scfentlffc evfdence 
to lIiv. advice on organie 
G41. Mead for retraining of I.La89 Trainer DCG19 
far.erl and extension Itaff 
G42. Sucees. of SA in GC I.La89 Trainer DCG19 

( partly due to 15-17 yearl 
of lov.rn.ent-funded farmer 
training progr818 

'M 



G43. Cllb dt procU:tlon IIICIdel 
Il an IlIIPOrtant one to use 
G44. QC network of reaiOl'llll 
Ixtenslon agents responsible 
for orgenfe Il • good Ide. 
G44. MAPAQ support for IIIIchlnery 
coops or loan agenefel would 
f.cllltat~ transition 
G45. QC support for 
deIIonstretion projectl CIO be 

very successful 
G46. Insuffielent on-farm 
rllearch belng supported bv 
dept. 

G47. No willingness to eXaMine 
how exlstlng progr ... present 
barrierl to transition 
G48. Gowrnnent doOI not know 
how to e\Aluate credit 
worthlrw'ss of an organle fanner 
G49. Fedfral Fert! llzer Act is 
flexible, but designed for 
frlUd control not prOIIIOtlon of 
lpaclfie agronomie praetfces 
G50. Manitoba government to 
support certification ~f 
organic products with 
leaislatlon 
G51. Masl. hll • tranaf.r tax 
to flRf land conservation 

,-

Table 19 (cont.) 

I.La89 Trainer 

I.La89 Trainer 

I.La89 Trainer 

I.La89 Trainer 

I.Cd88 Government employees 

I.Cd88 Government employees 

I.S187 FarMer, government 
consul tant 

a .11188 Goverment I!q)loyee 

I.H089 Government employee 

I.Sn89 Actlvitllt 

4ftO 

DCG19 

DCG18 

DCG20,21 

DCG19 

RTG35 

RTG13 

RTG18 

RTG28 

DCG18 

DCG21 
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111 •• ..... ItL .. ......... a ....... 

communications with civil servants and felt that a more support ive en

vironment wa. evolving • 

..... rch: Comment. on re.earch in.titution involvement in 8U.

t.inable .griculture are pre •• nt.d in Table 20. Int.rviewe.s compl~ined 

about the lack of research to support suatainable agriculture, and the 

amount of money invested in researching conventional agricultural prac

tices. S.veral expr8.sed .erioua concerns that the research agenda i • 

~ontrolled by corporate intere.ts. A few interviewees identified struc

tural factors (reward systems, peer review, funding agencies) that they 

felt conatrained interest in Bu.tainable agriculture on the part of scien

ti.t. and economista. A lack of appropriate .cientific training was al.o 

identified ae a factor. 

Agribu.1D ••• : Comment. on agribusineas involvement in auatainable 

agriculture are preaented in Table 21. Many of the comments focused on 

• the difficultiea of creating a coherent marketplace for organic product~. 

Only one interviewee had Any specifie comment. on the problem8 impesed by 

large agribu.inea. firms on the development of suetainable agriculture. 

Thi. appeara to be an are a in whlch many have difficulty conceiving solu

tions. 

t.1.2 Work.bops 

Go •• raacDtl Summariea of work.hop comment. on government involvement 

in suatainable agriculture are provided in Table 22. Workahop par

ticipante identified problema with government programs and regulations 

similar to those preaented by intervieweea. A number of workShops were 

deaigned to look at solutions. Moat of the proposals for change that 
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- Tabl.20 
"-ri .. of Int.rvl ..... c~t. on r .... rch inltltutlon Involv~t ln .ust.lnlbl. agrlcultur. 

I_rt Code lot. in Food Svat_ e~t uaed wh.r.? 

11. Mo SA cour ••• at 1."019 Qov.r.-nt IIIIploye. nS34 

U. Mlnltobe 
12. 10lIl t.lt about 1."019 Gov.rlWtnt ..,toy .. RTS1 
r .... rch on orgsnic 
.t U ....... itobt 
13. Agrtcultur. Cen.dI 1."019 Gov.rlWtnt IIIIptoy .. RTS1 
Il Inter'lted but 
.... tt direction 
14. Too IUCh r .... rch l.eaU Orlllnic far1llr nS1 
fOI8 tnto tnfr •• tructur. 
tnst.ed of .oll r •••• rch 
15. MMd r .... rch on I.KIU Orllent c fal'lllr DC54 
·orgentc· .pr.ys th.t 
don1t clot spr.y noul .. 
16. MMd Ipr.y end I.KI88 Orlllni c fll'lllr DC54 
v.rl.ty trl.ll 
17. AI r •••• rch end I.AnIS Orlllnic fll'lllr nl1 
practtc. only KCOU'lt. 
for yl.ld, not h •• lth 
fectorl 
Il. MMd r .... rch on I.AnIS Orllenle flrtIIIr DCS4 
..... r • ..".....,t 
19. FI.ld .c.l •• tudl.1 I.AnIS Orllinie fal'lllr DC54 .r. needId 
110. F.r.er. Ind aclentl.t. I.AnIS Orllinte fa .... r DCS7 
hlYl llttle IUtUiI rllpect, 
.0 on-fanl r •• e.rch 1. needed 
to overcQII thfl 
51'. MMd r •••• reh on I.La89 Tr.lnlr DC54 
wlndbr •• ta, .tr ... UI. In -.,r., 
WHd belenc., cGIIIPO.tlng 
tlChnol'Ogy 
112. Letl.l.tor. put pr ... ur. I.GIU SA .ctlviat DCS29 
on U. "Ime.ot. to Incorpor.t. 
SA Into th.lr r •••• rch prOllr .. 
113. ChInlI~9 .ttitudtl of • I.GI88 SA ICtivht DCS11 
f ... tey .clenU.ta put pr ••• ur. 
on th. U. Mlme.ot. 
514. Pr ••• ure bv public Interest I.GI88 SA actlvilt DCI29.' 
.r~ .l.o chqed U. Mim • 
• tUtudt. 

~ 
515. Sclentl.t. Int.r •• ted ln I.GI88 SA ICtlvht DCS14 
lA now drewn to U. Mlm. bec ... ,... 
they flll th. envfron.ent ther. 
il •• fe 
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Tlble 20 (cont.) 

S16. Scfentf.tl .r. rt.lllf,. I.GUIa SA actfvht DCS25 
they _t do lmov.tlve tM,.. 
to obt.fn LISA fW1d11III .,7. Inltl.tlves by nelghbour I.Gill SA actfvflt DCS29 
.t.t ... 1.0 put pr.llur. on 
U. Mim. 
S11. Hi ring "'" people cœai tted I.Gill SA ectfvht DCSS 
to SA ia very .ffectlv., 
eaptef.lly .,Ith • conventiONI 
blckgrOlftf 
S19. St.t. providing flnii,. I.Gill SA actfvht DCS27 
..,.r.ted .truc:turel ch.".. • 
• t U. Mfm. 
S2O. student pr ••• ur • ., •• 1110 I.GIII SA actfvi.t DCS29.1 
• factor ln chengi.,. U. Mlm • 
• ttitude to SA 
S21. S~ Int.rHt ln SA in I.FfllI SA actfvht ITS1 
U. Albert. 1011 depert.."t 
522. 1 •• lltlnC. to SA in U. I.Fill SA .ctfvi.t ITS1 
Alberti Agrlculturel Ec .... le. 
dlptrt.ent 
SD. Trllditlonal tr.lnlng I.CdISI Gov.rr.ent ...,loy ... ITS34 
of .xt_fon Igtntl rlC.iv~ 

.t unlver.ltf .. 1. not 
approprflt. for SA 
524. lnaufflclent on-f.re 1.Cd88 Gov.rrwent ...,loyee. RTS1 
r •••• rch btllIII W'ldert.ken in PEI 
525. Contfnuity of fllldi.,. I.M189 Governlent and DCS27 
th. btlt way to encourag. uni v.rl i ty ..,loyee 
SA r .... rch ln W'!1v.rlltf •• 
and on-going cœai t..nt by 

r .... rch.r. 
126. I .... rd lyat_ .. t I.MI89 Gov.rl"llent and DCS14 
.xplfcftly r .... rd SA university ...,loye. 
r .... rch ('Vln _rI 
powerful then .aney) 
527. Dffffcult to chang. r .... rd I.M189 Gov.rlWent and nS21,25,26 
.yat. bec:aua. il fnvolv •• university..,loye • 
• œe .acred cow., dttply rooted 
velttd int.r.lt., .., di.cipl fnary 
.tandards of exc.llenc. 
121. lA journal. Ire h.vlng SCIlle I.M189 Government .nd DCS1! 
po.ltlv •• fflCt, but won't be univers i ty ..,loyee 
.,idt.pr.1Id unl .. s conventional 
people lqUI.t. th. journal 
529. NMd to broaden th. pe.r I.M189 Goverrwent and DCS19 

( r.vlew proce .. uni vers f ty ..,loyee 
130. Seni or f.cul ty h.ve I.M189 Goverr.ent and nS21 
trtlllndoua Influence on U'Ilverlfty ..,Ioyee 
behlvlour of jU'liors 

lQ4 
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131. Not opt_lltic thlt vllues 

Cin be Intllrlted fnto 
IIrlculturll currtcutl 
132. MInV .. rlcul turll 
profulor. blll.v. thlC vlluea 
Ihauld onl y be diacualtd ln 
phllOlophy deplrt..nt 

c 

Tlbl. 20 (cont.) 

I.M189 Gov.rlWlnt 8nd 
wtlv.rlhy tlllployee 

1.M189 Gov.rr.ant 8nd 
wtfvlrslty tlploye. 

.105 _ 

RTItS 

RTS11 
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Table 21 

Su..erle. of Interviewee eOllents on Igrlbuslness Involveaent ln sustllnable Igrleulture 

Code Roll ln Food syst. COIÏIIIent Ulid where? 

A1. F.nler. h.ve to ellan 0Nn 1.lr88 Organte f.,...r DCA7.1 
export container. 
AZ. No well'developed _rket 1.lr88 Organie f ..... r DCA7.1 
fo,. ycu,g organl c beef 
Al. Findlna Ifficient locil I.Ki89 Retiller DCA7.1 
",~l 1 Ir. • probl_ 
A4. Flnclina IIrowers who do I.K189 Retltter DCA7.1 
approprl.t. IIreding, slzlng 
and .... hI". 1 probl. 
A5. lIncoordlneted prlelng I.KI89 Retiller DCA7.1 
syst_ between .tores and 
f .... II.t. 
M. L.rge ch.fna won' t buv I.Coaa Orllanfe f ..... r DCA7.1 
wlthout l.rge vol ... 
A7. Cuata. .llUllhterl,. usld I.Se88 Organfe f.,...r DCA7.1 

• bec_e we lOi' lIOnIY ln 
publf, .l.ught.r houaes 
AI. Ut e.port IIr.ln to Europe I.Sc88 Orllenle f ..... r DCA7.1 
bec_e Canadfen .rk.c not 
well developed 
A9. Dlfry procI •• ors .rl I.Z" Organfe f ..... r DCA7 
Intlresteel in orgenle 
A10. Too ~h cOIIIpetltive, I.Sw89 ManuflCturer DCA7.1 
r.th.r then cooper.tive, 
.ttltude. in orgenic food 
1 nduat ry 
A". LlCk of orllenic .upply I.Sw89 Manuflcturer DCA7.1 
1. th. blgg.st bulines. 
obstacll 
A1Z. Ca.penie. th.t don't hlve I.GI88 Actlvfst RTA15 
to report ptJbllcly on th.lr 
ICtfvltfe •• r. the ~st 
dffffcult to counter 
A13. K.y str.tlllY f. to .. tch I.GI88 Actfvlst DCA14 
thelr Intellillence network, 
such 1. PAl 

A14. Anothlr .tr.tegy Is to I.GI88 Actlvt.t DCA16 
lobby for International code. 
A15. Under pres.ure fra. I.GI88 Actfvfst DCA9 
cftizens' groupt, govlrn.ents 
Irl bannlng hlzer~ IlIrf· 
ch_Icll. or regul.tf,. th_, 

( rl.ultl,. in lower profits by 

forcing thl intlrnallzi,. of 
co.u 

'06 
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Tlbll 21 (cont.) 

A16. Cftlzen Iroupa ar. trylne I.Glas Activlat 
to .'-"POrt ff .... prcxtAclng 
.ora envlron.ent.lly benign 

procb:t. 
A17. Hard to achi,vI a I.Gias Actfviat 
·CCIIIpf'ehlnl ive" tconal ca 
uaina govlrlWlent regul.tiona 
A1a. Cargill t .... rt • they I.Glas Actlvlùt 
work ln ol fgopol lea, not 
.anopollea in order to Ivold 
regulatora 
A19. Clrgill t. brllltent It I.Glas Actlvlat 
playi", by the rulla and in aœe 
".VS th.y .re v.ry Ifficient 
A20. Diacloaure l .... could be I.Gias Activiat 
chenged, but would .ffect 
everyont, not jUit a targ.ted 
group 
A21. 'rObl .. wlth Carlill ta 
thlir power, concentration .nd 
llCk of .xtlrnal control 
A22. Vou canl t a"gue agaiNt 
capltaliat efficiency to 
legl.latorl, th.y donlt a .. 
agrlbullnn. IICtlvlty a. 1 

cluse of rural decl ine 

, 
I.Gias Actlvlle 

I.GiU Activi at 

A23. USA wonlt devilop ... rkltlne I.Glas Activlat 
boards to Iddrea. the equl ty 
question 

t07 

DCA15 

AnalyticIl fr...work 

RTA1 

Analytical fra.ework 

DCA1a 

RTA1 

Analyticll fr ... work 

Not pertinent to Canadien Contlxt 
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Tabl. 22 
8u..ari •• of workahop concluaioDa cODcerning gOy.ma.Dt involv .. ent iD 

auatainable agriculture 

Concluliona 

01. problem. with the ON 
wheat board becauae no organic 
food distribution channel 
02. OC and ON Milk Marketing 
Boards do not permit proeessing 
and diatribution of organic milk 
[aince changed as uf 8/89 in 00] 
Q~. Ooat milk controlled by same 
board a. cow milk in ON ao no 
di.tribution of organic goat milk 
04. ON Soybean Marketing Board 
doea not prev.nt di.tribution of 
org_nie .oybeane, but diatribution 
muet be .et up by the farmer 
05. Dairy aanitation requirements 
a barder in ON 
06. ON egg grading based on size, 
not quality characteristics 
07. Can only aell organie eggs 
locaUy if farmer has belol./ 
quota limitation of number of 
birds [exception now in ON as 
of 7/89] 
OS. Fair marketing boards must 
mu.t be developed 
09. Difficultie. obtaining erop 
inaurane. in OC and ON if ~ot 
uaing chemieala 
010. Difficultiea obtaining 
credit for .ome organie farmera 
in some reg iona 
011. Oovernment suffers from 
info-glut or poorly targets 
its information 
012. Values of eorporate and 
government employees similar, 
partly becauae they mave baek 
and forth between public and 
private .ector employment 
013. Existing successful 
government programs need to be 
duplicated and disaeminated 
014. Training and education 
programa are critical 

Norkshop and code 

Kemptville (N.Ke88) 

K.mptville (N.Ke88) 

Kemptville (N.Ke88) 

Kemptville (N.Ke8S) 

Kemptville (N.Ke88) 

Kemptville (N.Ke8S) 

Kemptville (W.Ke88) 
Ste-Hyacinthe (W.Sh88) 

Winnipeg (W.Wg88) 

Kemptville (N.KeSS) 

KemptvLtle (N.Ke88) 
Lennoxville (W.LeS8) 

Nilliamstown (w.Wi89) 

Nil1iamstown (W.Wi89) 

Nilliamstown (W.WiS9) 

Nil1iamstown (W.Wi89) 
Orangeville (W.Or88) 

)08 

Used wher.? 

RT016 

RT016 

RT016 

RTG16 

RT019 

RT021 

RT016 

RTG16 

RT020 

RT018 

RT010 

DCG9 

DC01S,16,17, 
18,19,20,21 

OC019 
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Table 22 (cont.) 

'OlS. Have to identify allie. in 
gov.rnment and .upport tham 
016. Advocatea need better 
lobbying atrategiea 
G17. Government aubaidizas the 
chemical indu8try 
OlS. Government developa lawa to 
regulate the parcentage of 
locally-grown food required 
019. Raturn to conatitutional 
govarnment 
G20. Government laballing 
requiremant. for baaf are a 
barriar 
021. Government procurament 
practicea should support SA 
G22. Bliminata .ub.idies to 
non-.ustainable practicea 
G23. Subeidize SA practicea, 
e.pecially tran.ition 
024. Davelop food atandarda 
ba.ad on environmental criteria 
025. Government ahould provide 
legal .upport to certification 
G26. Gat rid of Canada Food 
Ouida 
G27. Provide diaincantivea to 
non-sustainabla activitia8 
G2S. Government has no uaeful 
rola to play in promoting SA 
029. Haed strict peaticide 
regulationa 
G30. Avoid centralized, 
inatitutionalizad deciaion making 
G3l. InternaI raform i8 not a 
viable solution 
G32. PBR laqislation runa counter 
to SA 

" 

Williamatown (W.Wi89) DCG6 

Williamstown (W.WiS9) DCG6,7,S 

Winnipeg (W.Wg88) RTGIl 
Orangev illa (W. OrSS ) 
Winnipeg (W.Wg88) DCGl6 

Winnipeg (W.Wg88) DCG25 

Ste-Hyacinthe (W.Sh8S) RTGl7 

Orangeville (W.OrSS) DCG2l 

Orang.ville (W.OrSS) DCGl4 

Orangeville (H.OrSS) DCGlS 

Orangeville (W.OrSS) DCGIO 

Orangeville (W.orSS) DCGIS 

Orangeville (W.OrSS) RTG29 

Orangeville (H.Or8S) DCGl4 

Orangeville (W.OrSS) RTGl3 

Orangeville (W.OrSS) DCGIS 

Orangeville (W.OrSS) RTG7 

Orangeville (W.OrSS) RTGl3 

Orangeville (W.OrSS) RCG6 
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emerged were general in nature. It appeara that many individuala and 

groups have yet to develop detallad proposals on how to maka the food sys

tem more au.tainable • 

••••• rcb: Summaries of workshop comments on research institution in

volvament in sustainable agriculture are provided in Table 23. Workshop 

participants did identify several promising deveLopments that they feLt 

should be implemented in other organizations and institutions. The over

all impression was that more progreaa has ceen made in research institu

tions than within governments, although conaiderably more work must be 

done. 

Agribu.iD ••• : Summariaa of workahop comments on agribusinesa in

volvement in suatainable agriculture are provided in Table 24. Workshop 

participants aLso identifiad problama with an incoherent market for or

ganic product.. Proposals for making agribusiness firme alliea in the 

creation of a austainable system were of a general nature, likely reflect

ing tha axtent to which many seg only intractable problems. In comparison 

to govarnment and rasearch institutions, thi. are a appears to have 

received the Least attention by proponents of sustainable agriculture. 

'.1.3 OU •• tioDDair. 

A summary of the information is provided in Table 25. Respondents 

were particularly favourable toward national organic certification stan

dards and programs, regulatory support for organic certification, labell

in9 requirements on production practices for all foodstuffs, on-farm 

demonatration plot programs, creation of sustainable agriculture research 

farms, training prOgrams for farmers, retraining for scientista and 

1 1 " 



!r.bl. 23 
..... ri.. of work.bop cODclu.ioD. cODc.raiDg r •••• rcb iD.titutioD 

iD.ol .... nt in .U.t.iD.bl. .gricultur. 

Conclu. ion a 

51. Conv.ntional re ••• rch .ffort. 
.r. not promi.ing for .ddr ••• ing 
SA probl.m. 
52. Chemical indu.try funded 
r •••• rch i •• m.jor ob.t.cl. 
53. Ero.ion i. du. to .conomic 
pr ••• ure, not the .ide .ff.ct. 
of .gricultur.l r •••• rch .nd 
t.chnology 
54. A glob.l .ci.ntific .ppro.ch 
1a not unique to SA 
55. Th. malt u.eful Bei.ntific 
work to .xt.n.ion .g.nt. i. 
b.lie .nd lpeeifie 
56. Ext.n.ion .g.nt •• r. not 
pUlhing .cienti.t. to do on-f.rm 
r •••• rch, but th.t would ba id.al 
57. R •••• rch in.titutionl .uff.r 
fram info-glut or poorly targ.t 
th.ir inform.tion 

Work.hop and code 

Orang.ville (W.Or88) 

Orangeville (W.Or88) 

Lennoxville (W.Le88) 

Lannoxville (W.L.88) 

Lennoxville (W.Le88) 

L.nnoxville (W.L.88) 

Williamatown (W.Wi89) 

58. Exiating .uee ••• ful .xample. Williamatown (W.Wi89) 
of SA r •••• rch proj.ct •• nd mod.l. 
n •• d to b. duplie.t.d .nd 
dia.eminat.d 
59. Tr.ining .nd .duc.tion programB WilliamBtown (W.Wi89) 
.r •• B.ential 
510. Advocat •• h.v. to id.ntify WilliamBtown (W.Wi89) 
.lli •• in r •••• rch inatitution • 
• nd .upport them 
511. Advoc.t •• ne.d bett.r Williamatown (W.Wi89) 
lobbying .tr.tegie. 
S12. A comprehen.iv. agenda Ste-Hyacinthe (W.Sh88) 
of SA re.e.rch for Quebec 
haa b.an d.velo~d 
513. M.ny feder.l/provinci.l Ste-Hy.cinthe (W.Sh88) 
res •• reh funding agreement a last 
only 5 yearl which il iraufficient 
for long-term work 
514. Univerlitiea mUlt of fer SA Ste-Hyacinthe (W.Sh88) 
.duc.tion programa 80 that 
government can hir. appropriate 
people 

,- , , , 

U.ec! wher.? 

RTS1 

RTS25 

Not u.ed, 
.uperfic ial 
.nalyd. 

DCSll 

DCSl3 

DCS7 

RTS4 

DCS1,2,3,4, 
6,7,12,13, 
27,29 

DCS1,2,3, 
10,11 
AU DCS 

All DCS 

DCS4 

RTS29 

DCS1,2,l, 
10,11 

, 
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~.bl. 23 (cont.) 

S15. On-f.rm re.earch i •• gre.t 
priority 
S16. Farmer. could do much of the 
r ••• arch, with aci.ntist. providing 
co.ching 
S17. Me.d multidi.ciplin.ry 
r •••• rch, with global ecological 
approache. 
S18. W& need to investigate how 
to modify pr.ctices and producta 
th.t have been auccesatul elaewhere 
919. Need • complete program 
cov.ring from ba.ic research to 
damonatration 
920. Farmers have much of the 
wi.dom about SA in Quebec so 
int.r •• ted .cienti.t. .hould 
con.ult with tham 
921. Farmer. mu.t be • p.rt of the 
re.earch priority .etting proceaa 
822. F.rmer. could help fin.nce 
.ome ~e.e.rch to a.sura th.ir 
p.rticip.tion in dacisions 
923. Farmera .hould r.ceiv. some 
compensation for their work on 
on-farm r •••• rch triala 
824. Need cooperative reaearch 
developed in .ach region 
S25. Head diveraa reward systems 
to match diveraity of acienti.ta 
926. Mead. broader range of peera 
doing peer review 
927. Mead to cloa& the distance 
betwean research and exten.ion 
S28. FUnding programs ahould 
m.tch acientiat objectivas not 
other way round 
s29. Scienti.ta working heavily 
on interdi.ciplinary reae.rch 
have lo.t their jobs, becauae 
t.am work not valued 
S30. Current raward syatem acta 
a. a atress 
S31. Agricultural research should 
be in apecialiaed institutea with 
univer.ity profeaaorl cooperating 

ste-Hyacinthe (W.8h88) 

Ste-L~yac inthe (W.Sh88) 

Ste-Hyacinthe (W.Sh88) 

Ste-Hyacinthe (W.Sh88) 

Ste-Hyacinthe (W.Sh88) 

Ste-Hyacinthe (W.Sh88) 

Ste-Hyac inthe (w.Sh88) 

Ste-Hyac inthe (W.Sh88) 

Ste-Hyacinthe (W.Sh88) 

Ste-Anne de Bellevue 
(W.Sb89) 
St.-Anne de Bellevue 
(W.8b89) 
Ste-Anne de Bellevue 
(W.Sb89) 
Ste-Anne de Bellevue 
(W.Sb89) 
Ste-Anne de Bellevue 
(W.Sb89) 

Ste-Anne de Bellevue 
(W.Sb89) 

Ste-Anne de Bellevue 
(W.Sb89) 
Ste-Anne de Bellevue 
(W.Sb89) 

11 ? 

DCS7 

DCS7 

DCS6 

DCS4 

Dcsl.l 

DCS7 

DCS7,29 

DCS23 

DCS7 

DCS1,7 

DCSIS 

DCS19,28 

DCS1.1 

DCS25 

RTS22 

RTS31 

J)CS12 
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!able 23 (cont.) 

8l2. Industria •• hould be taxad to 
fund agricultural reasarch a. 
happan. in fore.try ln Quebec 
8ll. Scienti.t. nsed to interact 
mora with tha general public to 
".ell" their work 
S34. Reward aystem needa to 
reward creativlty 
S35. Reward aystem needa to 
evaluate the impact of one'B 
work 
S36. McGill focus on reaearch 
panalizas undergraduat •• , 
benafits gr.duata etudenta 
837. Should be 3-year automatic 
funding beeauaa it takee l yeara 
to obtain acme re.ulta 
838. runding ageney fi.cal year 
re.trictiona mean .pending money 
on neca •• ary thinge 
S39. De.ignata .alected specifie 
sit.. for long-term atudie. and 
fund them proparly 
840. Pre.ent paer review aystem 
warka if there ie a good 
journal editor 
S41. Reviewers biases can be 
a prOblem for publication and 
funding 
842. Difficult for a peer to 
evaluate a new field 
S43. Paer review could ba 
broadened by bringing in 
intera.tad non-scientiste but 
need to limit their feedback to 
their competency 

Ste-Anna de Bellevua 
(W.Sb89) 

Ste-Anna de Ballevue 
(W.Sb89) 

Ste-Anne de Bellevue 
(W.Sb89) 
Ste-Anne de Bellevue 
(W.Sb89) 
•• 
Ste-Anne de Bellevue 
(W.Sb89) 

Ste-Anne de Bellavua 
(W.Sb89) 

Ste-Anne de Bellevue 
(W.Sb89) 

Ste-Anne de Ballevue 
(W.Sb89) 

Ste-Anne de Bellevue 
(W.S~89) 

Ste-Anne de Bellevue 
(W.Sb89) 

Ste-Anne de Bellevue 
(W.Sb89) 
Ste-Anne de Bellevue 
(W.Sb89) 

.1 .. 

DCS2I 

DCS29 

DCS14,15 

DCS15 

RTS15 

DC824 

RT829 

DCS24 

RT830.1 

RT830 

RTS30 

DCS28 
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Table 2. 
Su.aari.. of workahop conclu.ion. conc.rning agribuain ••• 

iayol •••• nt in .u.tainabl. agriculture 

Conclusiona Workahop and code 

Al. Pood Ihould be decommodified Orangeville (W.Or88) 

A2. Lobbying of large supermarketl Orangeville (W.Or8S) 
is needed 
A3. Conlumers need action Orangeville (w.OrSS) 
atrategies 
A4. Link agribuliness activity Orangeville (W.OrSS) 
to poor food quality and high 
pric •• 
AS. Dia.amination of urban values Lennoxville (W.LeSS) 
ia a factor limiting change in 
rural areal 
A6. Corporate power in marketing Williamstown (W.WiS9) 
and advertiaing il a barrier 
A7. "Revolving door" between Williamstown (W.WiS9) 
prof.a.ionala and agribusinea. 
i. an obataele 
AS. Head to aupport alternativs Williamatown (W.WiS9) 
.arvices consi.tent with SA 
A9. Hava to identify allies in Williamatown (W.WiS9) 
agribuainess and support them 
AlO. Advocates need better Williamstown (W.WiS9) 
lobbying strategies 
All. Mi~jlemen/monopolies in Winnipeg (W.WgSS) 
control of system 
Al2. Rural eommunities are in Winnipeg (W.WgS8) 
dseline 
Al3. Pood quality ia declining 
Al4. Pood distribution is too 
global in orientation 
AlS. Consumers need to buy locally 
Al6. Consumera need to ignore 
agribuainesa advertiaing 
Al7. Consumers must demand organie 
food 

Winnipeg (W.WgSS) 
Winnipeg (W.WgSS) 

Winnipeg (W.WgSS) 
Winnipeg (W.Wg8S) 

Winnipeg (W.WgSS) 

AlS. Consumers must demand full Winnipeg (W.Wg8S) 
information on produets 
Al9. Consumera ahould boycott Winnipeg (W.WgS8) 
undeairable producta 
A20. Consumera should encourage Winnipeg (W.WgSS) 
cooperative farm activity and 
fair marketing boards 
A2l. Farmera and consumera ahould Winnipeg (W.WgS8) 
work to eliminate corporate 
ownership in food system 

Used where? 

Analytical 
framework 

DCA5 

DCA5,6,15 

RTA6 

RTA4,S 

RTAl4 

RTA5 

DCAl5 

AU DCAs 

AnalyUc 
framework 

RTA2 

RTA9 

RTA6 
RTAS 

DCA5 
RTAl4 

DCA5 

RTA14 

DCA6 

DCA3 

DCA1,2,3 



Table l~ (cont.) 

A22. Slaughter house. don't want Ste-Hyacinthe (W.Sh88) DCA7.l 
to handle small quantitiea 
A23. Organic beef market doea not Ste-Hyacinthe (W.Sh88) DCA7.1 
have a well developed 
intra.tr~ctur. 

c Ils 
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T.bl. 25 

•• aulta of .D iDfora.l, aiapl. aurY., of I.l.ct.d luat.iDabl •• gricultur. 
propoD.Dt. iD Burope .Dd Hortb ... ric. OD tb. aabj.ct of 

atr.tegiea to f.cilit.t. th. tr.DlitioD to aUlt.iD.bl. agricultur. 

Itr.t.g, 

Marketing 
National organic certification standards and programs 
Regulatory aupport for c.rtifi.d organic 
L.belling raquir.ments on production practic.a 

for aIl foodstuffa (could includa reaource, 
• nvironment, nutritional information) 

Buy loc.l camp.ign 
pin.nci.l a •• i.t.nce ta farmera' market. 
Buy organic campaign 
Support for trad. .how. 
Dir.ctori •• of m.rket opportuniti •• (u-piek, farm.ra' 

m.rketa, etc.) 
Ixport lin.neing a •• i.tanee 
* T.chnieal m.rk.ting a •• iatane. (busine •• info, etc.) 
* Dir.ct mark.ting for organic or l.an maat 

R •• arch .nd ~emonataration 
On-f.rm d.monatration plot programa 
Creation of au.t.inabl. agricultur •. r.search farma 
I.tablishment of • special cat.gory of oparating 

grant. admini.t.r.d by Agriculture Can.da (not 
r.guiring m.tching funda from induatry, long-tarm 
t.am., on-f.rm .mpha.i.) 

Changing .valuativ. ay.tema for acienti.t. to ramav. 
loeu. from publication r.cord 

* r.rmer/r •••• rch.r links 
* Support for farmer advi.ora viaiting farma 

Training 
Training program. for farmer. 
Retr.ining progr.ma for r.aearch and .xt.nlion at.ff 
Support for r.gional r.aource cantr •• 
Support for •• tablishment of degr.e/diploma programa 
* A Ma.ter Farmer program 

rln.ltie. 
Pollution taxa. or agricultural chamic.la 
Ban c.rtain production practie •• 
Ban c.rtain ch.micals 
Cro •• -compli.nc. 

11( 

•• apona. 
Poaiti.. Hegati •• 

9 
8 

6 
2 
2 
2 
1 

o 
0' 
1 
1 

14 
10 

5 

3 
1 
1 

13 
10 

4 
3 
1 

9 
6· 
5 
4 

o 
o 

o 
2 
2 
1 
1 

1 
3 
o 
o 

o 
1 

1 

o 
o 
o 

o 
o 
o 
o 
o 

1 
1 
1 
2 

•• 



Pinlnc111 a •• i.tlnc, 
Sub.idi.. for conv.raion 

Tabl. 25 (coat.) 

T.x r.li.f for cona.rvation practice. 
Law-int.r •• t lOin. 
Subaidi.. for •• tabliahment of optimal waat. manag3ment 

.y.t.m. (compo.ting, link.g. with urban food 

7 
7 
5 

proc.aaing plant wa.te di.po.al projecta, etc.) 4 
Crop inaurance for the converaion period 4 
Organic production eligible for aet-aaid •• chamea 2 
* Open all exi.t1ng financial p~ogram. to organic farmerl 1 
* Support price. for the d.intensification period 1 
* On-g01ng .upport for organic/.nvironmentally .ound 1 

production 

Ilot,. 
16 of 40 people reaponded to queationnair •• 

2 
o 
2 

o 
2 
o 
o 
o 
o 

S.v.ral diff.r.nt ranking .cheme. w.re uaed by re.pondents, ao the top two 
atrat.gi •• from each c.tegory w.r. tak.n (including tiea). In lome c •••• , 
r •• pond.nt. did not check two .trat.gi •• par category. 
poaitiv. r •• pon •• indicat.a that the re.pondent f.lt that it w •• a 
priority atrat.gy within that category. 
N.gativ. r •• pon •• indicat •• that the respondent f.lt that th •• tr.t.gy waa 
not .ppropriat •• 
* Str.t.gy writt.n in by r.apond.nta. 

'1.'1"1 

1 
1 . , 
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extension agents, pollution taxes on aqrichemicals, and subsidies for the 

conversion periode These data are co6sidered further in Section 4.4 as 

part of the development of a general theory, and in Section 5. 

4.2 ~e d •• elop.ent of an explanatory .ch .. e (g.ner.l theorr) 

4.2.1 ~ ... a (pattern.) and c •••• 

Many prel~inary themes and cases have been developed in the course 

of this study. Not all of them will be reported here as several were 

quickly rejected or proved not to lead anywhere. othera were not par

ticularly important to the development of a general theory, so are not 

preaented in thia chapter but are part of the di.cussion. My objective is 

to provide sufficient number. of themes and cases .0 that the reader can 

underatand how the ganeral thaory was developed. These data are discusaed 

at length in Section S. 

4.2.1.1 Go •• ~ntal and parago •• raaent.l inatitution. 

Bxamplea of some preliminary themes are presented in Table 26 (and 

Appendix 7). Some themes evolved before any serious reading of the 

literature, or interviewing of people involved in policy making, had taken 

place. As is .hown in Table 27, Many of these preliminary themea were 

modified as supporting and contradicting evidence waa incorporated into 

the analysis (see a full listinq in Appendix 8). 1 then beqan to assemble 

theme. into caaes (Table 28), to describe the nature of the relationships 

between themes that produced the case, and to tflJt my preliminary 

118 



Table 26 
Examples of preliminary themes: governmental restraining forces (barriers) 

Theme (pattern) 
Code and Initiai sources 

Supportlng evldence 
Date of observation 

1. Abaence of clear govemment RTG1 
Anecdotal 

Jackaon & Atklnaon, 1980 
goala 2/88 RevFIG3 

2. Absinci of partlclpetory RTB2 
Barber, 1984 

OPIRG, 1984 Friedmann, 1981 
goal aettlng proce .. 2/88 RevFI04 

. 

Center for Phlloaophy and 
3. AnalytJcaI toole have become RTG3 Brook., 1988 Public Pollcy, 1985; 
20ala 2/88 Madden, 1988a Brown, 1987; 

RlvF1G5. 7,10, 18 

4. Agrlcultural goale and 
Wamock. 1984 

Perreault, 1987 
pollc!e. evolved from criais. RTCM Forbe.. 1985 
compromise and non-agrlcultural 2/88 

Skogltad. 1987 
Vleman & Vllman, 1978 

objective. Phldd, 1979 RevFIG8,19 

5. Farm organlzatlonl have a 
RTG5 Forbea. 1985 profound Influence on 

agrlcultural pollcy 
3/88 Skog.tad, 1987 

Codl: R-Reatralnlng; T-Theme, G=Govlmment; RIV-RIV!eWIr; FI-conflnnlng comment. Sel Appendlx 7 for a full listing of themes 

" 

.,. • i 
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Table 27 
Examples of modifications to preliminary themes: governmental restraining forces (barriers) 

Theme (pattern) Contradicting evidence Sources 

,. Absence of clear 
Clear Imphcit goals of AgrICulture Canada, 1981; SCC, 

productivrty and 1979; Kneen, 1983 
government goals efflc!ency as defmed Gecrgescu-Roegen, 1971 
lRTGO neceiasslcaUy RevTrG61 

2. Absence of part.elpatory 
goal settlng proeess (RTG2) 

• 
Ag. Cano uses toola to Ag. Can. 1981;1986;1987b;1989a 

3. Analylleal tools have chooae between apparently Weinberg, 1972;· Hammond 
become goals (RTG3) Irreconciliable optIOns et al., 1983; RevTrG74 

4. Agricultural goala and 
pollcles evolved from criais, 
compromise and non-
agrlcultural objectives (RTG4) 

1. Not ail groups have aeeess 1. Chandler & Chandler, 1979; 
Peoples Food Comml8slon, 1980 

2. Well-estabhshee! groupa 2. Campbell & SzablowSkl, 
get more favourable reaponae 1979; DryZek, 1987 

5. Farm organlzations have 3. Only on Insignlflcant iaaues 3. M~ler, 1985b. 
profound Influence on 4. Commodlty groups becomlng 4. Coffin, 1988 
agneultural pollcy (RTG5) more Influentlal I.Cd88.G36 

S. Groupa with few reaoureea S. Pross, 1986, Chandler & 
may have good relations wlth Chandler, 1979 
junior and middle management I.Cd88.G38 

-- --

Code: R=Restrainingj T-Theme, G"Government; C=Case; Rev=Revlewer; Tr=contradicting; I-Interview; W-workahop 
See Appendlx 8 for a full listing of modIfications 

: 

w 

Modified theme 
Code and Used for 

Date which case? 

Co'ltradlctory expUeit 
goals but clear 

RTG1.l 
RCGl 

4/88 
ImpUclt ones 

RCGl 

Information collectee! 
RTG;3.1 

lacks approprlate 
4/88 

RCG2 
paradlgm 

RCGl 

Well-organlzed groupa 
provldlRg Information to 

government have aeees8. RTG5.1 
RCG3 Different groups have 9/88 

acceaa at dlfferent 
levels. 

~ 



Table 28 
Governmental restraining force cases created from restraining force themes 

1. Absence of clear. 2. Inadequate 3. SA groups only 4. Governments do not 
Cases rational long-term Information gatherlng have Influence expllcltly support 

planning and evaluatlve tools at certain levels SA as pollcy 

Code and date RCG1 4/88 RCG2 4/88 RCG3 4/88 RCG4 4/88 

Supportlng themes and RTG 1.1; RTG2; RTG4; 
RTG3.1 RTG5. 1; RTG6.1 RTG7; RTG11; RTG13 

comments RTG5.1; RTG9.1; RTG12 

Nature of relatlonshlp Functlonal Functlonal Symptom and source Functlonal 

Results of testlng 
Root cause not 

o.k. o.k. o.k. 
Identlfled 

Contradlctlng Information RevTrG35.41.55.56.84 

Revlsed case 
Inadequate government 
management procedures 

New code and date RCG1.1 6/89 
- ~-~ 

Codes: R-Restralnlng; C-Case; G-=Governemnt; Rev-Revleweri Tr-Contradlctlng comments 

fit . ~ 
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Table 28 (cont.) 

7. Many government 
5. Declslon-maklng 8. Many government programl and 

procesl Il very programl and regulatlons make 
Calel 

dlffuled whlch conatralna pollclea restrlct organlc production 
aound declalon-maklng dlveralflcatlon and dlatrlbutlon 

more dlfflcult 

Code and date RCG5 8/88 RCG6 8/88 RCG7 8/88 

RTG21; RTG22; RTG23.1; 
RTG16.1; RTG17. 

Supportlng themes and RTG8; RTG 1 0.1; RTG 14. RTG24; RTG25. RTG26. 
RTG18.1; RTG19; 

comments RTG15 RTG27; RTG28.1 i 
RTG20.1. RevAG28 

RevFlG26 

Nature of relatlonahlp Cause and effect Symptom and Bource Symptom and source 

Results of testlng Abaence of SA relevance o.k. o.k. 

Contradlctlng Information RevTrG54 

Government can not 

Revlaed case 
, effectlvely lead SA 

changes due to dlffused 
decision-ma king proceas 

New code and date RCG5.1 2/89 

Code.: ReRe.tralnlng: C-Ca .. : QeOovernmenti Rev-Revlewer, Tr-Con1radlctlng commenti FI"Conflrmlng comment 

w 

8. Many 8xlatlng 
pollcl81 and 

programa have room 
10r speclflc SA 

componenta 

RCG8 8/88 

RTG29; RTG30, 
RTG31. 1; RTG32. 
RTG33i RGT34.1; 

RTG35 

Functlonal 

o.k. 

.., 



concluaiona. Summary remarka from interviewa (Table 19) and workahopa 

(Table 22) are incorporated into Tablea 26, 27 and 28. 

At thi. point, 1 aaaembled the information into a document and dia-

tributad it. The rasponaas of the raviawara ara .ummarizad in Tables 29 

(commenta that contradict) and 30 (commenta that confirm). ! alao as-

aeaaed the atrength of the comment baaed on my knowledge of the reviewer 

and the number and diveraity of reviewera who provided Any particular com .. 

ment. It was clear to me from the commente that my analysia lacked an ap-

propriate analytical framework. Fort y two percent of the contradicting 

comments (Table 29) contributed to changing my thinking about such a 

framework. other comments were more specifie to particular thema. and 

cases. These comments have been incorporated into Tables 26 and 27. The 

~iversity of backgrounds of the reviewers making similar comments was ac-

counted for in using the comment. 

To provide an example of the process, preliminary investigation 

identified theme RTGS in Table 26. Further reading, interviews and com-

ments from reviewers identified five significant contradictions or subtle 

changes to the theme (RTG5, Table 27). The theme was then modified to 

reflect this new information. Case RCGl (Table 28) was originally 

developed from four themes. These four were seen as functions of the ab-

sence of clear, rational long-term planning. Teating techniques (Section 

3.2) were a~plied and identified the absence of a root cause for this 

restraining case. Reviewers' contradicting commenta (Table 29) confirmed 

that the (:ase was not fully developed. These comments conaistently 

pointed to inadequate management procedurea as the reason for the absence 

of clear, rational long-term planning. 
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Table 29 
Su..ry of reviewer cannents on menuscript IIddressing role of governmental Ind ".rlgoverl'l!lental 

institutions in suat.inable Igricultur.: eontradicting rlllllrks (Code a RevTrG) 

S~ry of eœ.nt , and type of Ut ill ty of 
respordent c~t 

,. loo narrow 1 vi ... of 
the probl_ 

1: ES L: singl. 
tnp. 

2. SA can not yet be 
i..,leMented due to 
external fectors' 

3: 1ES,1EC N; divers. reap. 

International markets 
3. Ch.ieals are usefut 
and cost effective 

ue 

3; 1ES, 'EC 
115 

M; diverse resp. 
but no agroecology 

4. Publ ie pol icy procesa is 
the .. jor vehlcle for 
illlPl.-nting SA 

3: 1ES,1IS,1EC M; divers. rnp. 

5. Intuition and sefentific 
knowledge Ire i~rtant for 
all professionala 

2; 1EC,1IC Mi 

6. Diatfneufsh th. right 
dlversiflcatfon agenda frai 
the left 

1: 1EC 

7. Vou appelr to argue IlIIinst 1; 1EC 
ordlrly .. rk.ting 
a. Critlz. Igrlculturll polfcy 1: 1EC 
as econanic pol1cy as well 
9. Focua on sustainability in 3; 3EC 
ownership and control 
10. You need a progr .. of 3: 2EC,1IC 
change with incre.enta 
11. Conclusions do not lCeount 4: 1ES,3EC 
for barrl.ra dlecuseed 
12. The force-field analysis 1; 1Ee 
IIIOdel fa not uaeful 
13. Dfsapprove of action 
researeh context 

3: 1ES, 115, HC 

14. How do scientists, 2; 11S,11C 
IConmRists, technocrats decfde 
Nhat are legitf .. te vllues? 
15_ Focus on how SA resolves 1; 1EC 
contredf ct i ons 
16. EMpha.fze need to 1; 1Ee 
diatlneulsh .. ans frOM ends 
17. OUtline publf~ policy 1: 1EC 
process 
1a. Present your vi.ion 1: 1EC 

Mi 

M; 

Mi 

H' , 

Hi 

H: 

M: 

H' , 

M' , 

Mi 

M; 

M' , 

M: 

Responae (and code) 

Change ~lytical fr..ework 

Change ~lytic.l framework 

Change analytical framework 

Change analytical framework 

Ch.nae ana\ytica\ fr...work 

Change ~lytical fr...work 

Change analytiell framework 

Change ~lyticIl fr..work 

Change analytieal framework 

Change analytieal framework 

Change analyticIl framework 

Change analytieal framework 

Change analytieal framework 

Change enalytieal framework 

Change analytfeal frlIIIeWOrk 

Change analytieal framework 

Change anaLytielL frlllllNOrk 

SA-sustlinable .grieulture: Eaexternal to governMent: I-In governnent: Sasupporter of government: 
Caerltic: resp.arespondenti Lalow: N=medium: H-high 

1"1. 
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Table 29 (cont.) 

19. 1. ft full vs. partl.l 2i 1IC,1EC Mi Change InIlytfc.l fr..work 
infoMlition for conau.ers7 
20. You .ss~ th.t people do 1i 1EC M' , Change InIlytlc.l framework 
not get ..... t they deserve, but 
they do .... 1 ch 1. apathy 
21. Re.l b.rriers to ,; 1EC M; Chenee enIlytlcal fr...work 
diversific.tion tied up in 
se.rch for econoMlcs of sc.le 
22. Don't c.ll for blanket ,; 1EC Mi Change InIlytic.l framework 
cessltion of govern.ent support 
progr .... beclUle this will hurt 
8I'IIIll f .... 
23. The focus on i~rtlnce of 1i 1EC Mi Change .nalytic.l framework 
sustilnabllity 
24. You disregard pos.ibility ,; 1EC Mi Change analytical framework 
of cat.strophlc envlron.ental 
.vent 
25. Mead .are on change within 1i 1EC Mi revl .... r warks wlth Change anelytical frlJllleWOrk 
the .vat. fnternal chlngt agents 
26. Mead a guide to how to use 1i 1EC Mi fra. personal Change enIlytical fr...work 
the policy· .. king proce.s experlence of reviewer 
27. More on tools and criteria 1: 1EC M' , Cheng. analytical framework 
in the solutions section 
28. More on psychologicil 1i 1EC Mi" Change analytical fr...worki 
.ativlting,suppressing fsetors Iddr .. sed in rades i gn 
29. GOila are seen si.ilarly by 2i 2EC M' , Chenge analytfcal framework 
bureaucrats but disagree .. ith 
Vou on means whlch affects 
interpretation of gOll8 
30. Weak sustainable agriculture 1i 1EC Mi Change analytlcal framework 
gOils 
31. Don't dlscu.s cholces under 1i 1EC Mi Change anelytical framework 
toola 
32. Lengthy Inconcluslve 1i 1EC Mi Chenge analytical framework 
discussion of structural berrlera 
33. Lack of rational planning 2i 2EC Mi Chenge analytical framework 
not neceasarlly a prObl~ 
34. Power i s the key not 1; 1EC Mi Change analytical frlllllWOrk 
ratfonalltyof the syst~ 
35. Politlcally slmpllstlc 2i 1ES,115 M' , resp. exper 1 ence Read public administration 

(RCG1) 
36. Look .are at interest 12; 1ES,5EC H; lIIny re.p. Reid ~re polltical science 
groups effect on policy 31S,31C 
developlent 
~7. Ex_l". the secret values 1i 1EC M' , Read public administration 
of bureaucr.ta and pollticI.ns .. 

.... 
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Table 29 (cont.) 

38. Inforw.tfon overlOlid is t: tEC M: Reed F'lDlic edminlstratlon 
a .erfOUl proble. (DCG24) 

39. Reid ~t li terature 3: 2IC,1EC H: all revi~rs are tead m.nagelent literature 
.. appl ied to goverlWll'\t concerned Ibout slbject (DCG1) 
40. Nted .,re frOll the diffusion t: 1EC Mi speelallst in Reed diffusion l Uerature 
l itenture diffusion 
41. Vou neect to be en expert t· , US Mi Reed IIIOre IIIIMgement litera' 
to understand decisions that ture spoke Nith more 
MY SHIII illoglcal burea~rats (RCG1) 
42. Externalities MUSt be 1 i tES Already pirt of discussion 
included in priees to spur but place IIIOre .,asis 
on polltlcal action 
43. ASIUlleS SA i s necessary MW 2: tES,1EC M' , Strengthen introduction 
44. F l ewed concept of 4' , tES,2EC,lIS Mi diverae but 110 Mort focus on the speetruw 
suatafnebl l i ty: too IllICh agroecology of susteineble eflProaches 
~tion of orgenic Nith 
45. Need overvfew of current 1: 1EC L' , Beyond scope of thesis 
goyerrwent progr_ 

46. Definition of SA too vegue 1i 1EC M' , Revisions made, exemples 
added 

47. More fnfoMMtion on how 1: 1EC ". , Broader then this section; 
change Itarts Nith th. fanler restructure th.sil 
48. Food irrediatfon p.-oponer'Its 2; 2EC ". , ReclJc:t enetIIy or i entat i on; 
differ on Itretegy not goals all are potentiel allies 
49. Vou creete a "strew .,." t: 1rC ". , r.vi~r il a No tneIIIfes (Appendix 1) 
Icfentilt Icfentilt 
50 •• MOve eclYeraial position 2i 2EC ". , No enenties (Appendix t) 
St. Incorrect conclUlions on l' , tEC M: Siought other conf i MIIi ng 

goa l vac~ for research evidence, but none found 
52. Profound limplicity ex~l.s l' , 1EC M: Modify context for profound 
not useful siMplicity discussion 
53. Vou don 1 t address the issue ti UC M' , Identifies a boundary of 
of indUstrial crOpi study 
54. Politiciens do not lead 4: tES,2IC, tEC Hi diverse re.p. RCG5 
55. Ciover..-,t procas not Si tES,4EC Hi 111ft)' rnp. RCGt 
a. deficient Il described UC,2IS 
56. Ther. fi la.e cl.ar 3' , 1ES, 115, 1EC Mi RCG1 
pl.,.,ing and goal setting 
57. Th.r •• re ~ exemples l' , 1IS ". , rtsp. exper 1 ence DCG18 
lfkt the MAPAQ situation 
58. Pol fUelana IllUst be trained 5' , 1ES,2IC,2EC Hi many resp. DCG6 
and convinced to understtnd 
59. Staff trafning and 2; 1EC, tiC Mi DCG6 
deYtlopllnt il first priority 
60. Not the lvatem, but the l' , UC M' , RTG6.1 
pleyerl that Ire at fault 

( 
61. Show how i~lieit food 1: 1EC M' RTli1.1 , 
pol iey creates p"oblems 
62. Middle Mnlger. do not have 1i 1ES Mi RTG6.t 
influence 
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- Tlble 29 (cont.) 

63. Explicitly recognize role '; 'EC M; DCG9 
of stete ln supportil'lll 
corporlt. power 
64. lur.euerlts eannot writ. 1 1: 'EC M: RCG1 
el.lr pollcy because this will 
not appel.e thelr ... ters 
65. AcadeMlc ho.tllity to lA 1: 'EC M; RTS25,26 
cln hlve powerful impact on 
politiciln opinions 
66. EXlllline role of 1 supportive 1: 'EC M' , DCA7 
bus i nes. lotX'Jy 
67. Mor. on technology iq)rovil'lll ,; 1EC M: DCS4 
orgenic 
68. Public policy makers 2: 1IS,1Ie Mi DCG4 
MUSt transllte publ;e vllues 
Into golls end objective 
69. Strltegies to support 1: UC M' , DCG1 
interdeplrtmentll conlUnicltion 
Ire key • 
70. DI.sectlng broad gOll '; 1EC M: RTG".1 
s~.t...nt. Ilweys identifies 
eont rlld 1 et 1 ons 
71. Middle ...,.ger. eM"l be IIIOre ': 1IC M; resp. experfence RTG6.1 
powerful if .odifleltions Ire 
pert of generll pol ;cy thrust 
n. Exeessiv.ly hlrsh l'Sessment ': 1IC M' , resp. experience RTG" .1 
of llck of focua of recent pol icy 
docuwent. 
73. COIIIIIOdity-besed strltegies l' , UC Mi reviewer works in DCG14 
sUIIge.ted in previoua Ag. Cln • Agriculture Clneda 
• trltegy docu.ents Ire not sten 
FlOW to be prOlllhil'lll 
74. Flets Ire not so IUCh ignored' ; 'EC M' , RTOl.1 
1. ffltered by advisor. 
75. Fertilizer Aet well l' , 1EC " . • perlonal experlence RTG2S.1 
lIdnini stered 
76. Credit prOblll8 probably 1: 1EC M: personal experlence RTG'S.' 
due to ..-ll selle, not orglnie 
77. SA goals Met meny IIIOre of 2: 'EC,1IS M; RTG".' 
current stlted objectives of 
Agriculture Canada 
77. Will hlve to convince ': 1ES L: no Igroecology Not usld 
people thlt .tlndard of 
living will not decllne 
78. SA Is • lillited IpprOlch 3; 2ES, 'EC Li no Igroecology Not uaed 
to feedll'lll world - 79. No slgnlfielnt relltlon 2i 'ES,1IS L' , no IgroecoLogy Not used 
between food pr~t i on and ....... 
hellth; no llek of quelity food 
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Table 30 
Summary of revlewer comments on manuscript addressing role of government.l .nd peragovernmental 

institutions in sustain.ble agriculture: conflnning remarks· (Code z RevFiG) 

SlJIIIIIIry of COIIIIIent il and type of Ut il ity of Response (and code) 
respondent COIIIIIent 

1. E~.sis is on syst_ 1: 1EC Mi RTG11 
rlther than comMOdltfes 
2. The gradlng regulations are 2: 2EC Mi RTG21 
deficient 
3. There is a lack of clear 4; 2EC,1ES,1EC Hi many responclents RTG1 
policy direction 
4. There is a serious prOblem 2; 1EC,11C M' , RTG2 
in the goals setting process 
5. Instruments .re canmonly 1: 1EC Mi RTG3 
confused wlth goals 
6. There is en absence of focus 2: 1EC,1IC Mi RTG4 
on the agricultur.l syst .. for 
providing h,althy food 
1. Conslaer Ind procl.lcer 2: 2EC M' , RTG3 
objectives can be quit. 
cOMpatible for providing 
hell thy food 
8. Th.re is a lack of 2; 2EC Mi RTG9 
identlflc.tion of bureacrats 
with AU. tan.'s mission 
9. The role of middle management 9: 5IC,3EC,lIS Hi many respondents RTG9 
in the system end thelr role in 
creltlng chenge ;s weil-
fdentffied 
10. Sc i enc:e and econalli cs do 3: 2Et,l1S Mi RTG3 
operate in a subjective, value 
1 aden context 
11. Good Wlderst.nding of policy 5: 4EC,1IC H; many respondents RTG6 
enviroraent and bureaucratic 
role is es.enti.l to pushing 
chlnges 
12. Current char.cteristics of 1; 1EC M' , RTG13 
SystlIII Ire not conducive to new 
ideas or .i~set shifts 
13. Goverrwnt is not taking 2; 11S,1Et M' , RTG11 
SA .eriously 
14. There lies a difficult road 1; 1Ee Mi RTG13 
~ead for SA proponents 

SA-sustlineble agriculture; E=external to governmenti '-in government; a=supporter of government; 
C-critic; resp.arespondent; LaloN; M=medium; H=high 

• Note that confirmation is often more difficult to identify than contradicting remarks. As a result, 
if a remerk was not very clearlv identified as confinning, it was not included in the analysls. Check 
.. rks or \RIerlinings ln the text were deemed insufficient. Very venerai confirming remarks were not 

included. 
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1 Table 30 (cont.> 

15. Mfnlsteriftl latitude does 1 i 1EC Mi RTG15 
~ke ft more difflcult to set 
a uniffed course 
16. Incrementai changes are 4i 3EC, UC Hi meny respondents Development of generat 
possible witMn $ radical theory 
change context 
17. The values behlnd the 3i 3EC M' , RTG11 
present policy making system 
are clearly identified 
18. Problem solving is based on 1: 1EC M: RTG3 
reductionist thlnking 
19. Government Is reactive, not 1; 1EC M; RTG4 
proactlve 
20 • We. do need 1 oca l , 1i 1EC Mi RTG20 
decentralized activity because 
central bureaucracies do not 
respond well to local needa 

21. The root causes of problems 1; 1EC M' , Development of g~ral 
nut be ldentiffed theory 
22. There are probl .... ith using1: 1EC M; RCG2 
traditional scientific Indlcators 
to evaluate food quality 
23. Your deffnition of SA is 2; 2EC M; Introduetory section 
very sClU'ld 
24. Using exemples that have 1; 1EC M; Supports initial framework 
worked ln other jurisdictlons (DCG17,18,19,20,21> 
is a good idea 
25. The ex...,l e of se Il f ng 1; 1EC Mi DCG18 
organic food in the British 
parliementary restaurant is • 
good one 
26. Your Identification of 5i 3EC,2IC H; IIIIny respol'1dentB Supports initial framework 
restraining factors is very (RCG6,7) 
good 
27. The FCe loans go to 1i UC M; RTG18 
normal f armers 
28. The federal Fertilizer 1; 1EC M' , RTG28 
Act is a problem 
29. Your Identification of 3i 3EC M' , Supports initial framework 
potential modifleations is (DCG13, 17, 19) 
very good 
30. Public policy makers do ,; 1EC Mi Supports initial framework 
respond favourably to initiatives (DCGS,13,15,17,19,21) 
that are not crltical of 
exlstlng programs 
31. Strategies for change do 1; 1EC Mi Support. irlitial framework 

...... need to be beneficial ta many (DCGS) 

.JI. parties 
32. Profoundly simple strategies '; 'EC M' , Supports initial framework 
are a goOO idea 
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33. Certification of orllnic 
food doel hlghl ight conau.r 
Infon.atlon deflcfencfel 

1: 1EC 

34. A dfverlity of approaches 1: 1EC 
are requf rec:l 
35. The exa.ple of Norwey il very1: 1EC 
good 

Table 30 (cont.) 

M; 

M; 

M; 
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1 ~ D , . 
Preliminary driving cases were identified dialectically from 

restraining cases (Table 31). These in turn were confirmed or modified by 

r.viewer comment. (Table. 32). The •• ca ••• were u.ed to identify type. 

and typologi •• (Section 4.2.2), and thi. proee •• , in turn, in.pired th. 

creation of new, related driving caa •• (Table 32). 

4.2.1.2 R •••• rch 

•• 

The development of theme. and caae. for thi. area of activity 

developed in a .imi1ar fa.hion. The original themea are presented in 

Table 33 (and Appendix 9), modification. in Tabl. 34, and case a in Table 

35. Summary remarks f~om interviewa (Tsbl. 20) and workshops (Table 23) 

are preaented and incorporated in a manner outlined in Section 4.2.1.1. 

Commenta fram reviewer. are preaented in Tables 36 (commenta that 

contradict) and 37 (commenta that con(irm). Remarka have been incor-

porated into Tables 33 and 34. Oriving cases have been identified in 

Table 38. Confirmations and contradictions are presented in Table 39. 

In contraat to data collected in Section 4.2.1.1, a high degree of 

agreement exi.ted in the literature regarding th. problema that agricul-

tural science presents for sustainable agriculture. In comparison with 

the government discussion paper, revtewer. had fewer contradicting com-

ment. and remarks on the conceptual framework of the research di.cuasion 

paper. 
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Table 31 

Governnent driving cases (DCGs) identified dlalectically frOIII restraining cases (RCGs), 

from reviewer eonments, and from consideration of typologies 

From restralning cases 

RCG1 ., 1 nedequate Aovernment manaRement procedures 

Driving Case (DCG) 1. Rationalize ineffieient government procedures 

DCG2. Retraln or bring in new staff with a different management vision 

RCG2 Inadequate information Aathering and evaluation tools 

DCG3. New paradigms in science and eeonomies 

DCG4. Closer connection between information sources and gatherers/analysts 

DCGS. Changing reward systems of information analysts/gatherers 

RCG3 SA Aroups only have influence at certain levels 

DCG6. ldentify all ies in the structure end exehange information and analysis 

DCG7. Tailor strategy to appropriate level of decision making 

DCGS. Develop nutually beneficial strategies 

RCG4 Goverments do not expl icitly support SA as POticy 

DCG9. In.,lement an environnentally-sOU1d food production, processing and distribution system 

DCG10. Provide eonsuners with full information about agricultural practices 

RCGS Diffused decision-makina precess makes governnent leadershIp difficult 

DCG11. Devolution of decision making to levels where people are affected by actions 

DCG12. Change political leadershIp 

RCG6 Many aoverrwnent proarams. policies and reaulations restrain diversification 

DCG13. Modify programs and pol icies to remove inhibiting c~nts 

DCG14. Remove pol icies and progrems that encourage special ization 

DCG1S. Use existing programs and policies to support diversification 

DCG16. Creete new pol icies and programs to encourage diversifIcation 

RCG7 Many aoverrwnent prOllrams and reaulations make oraanic production. processinp and distribution more 

difficult 

DCG17. Modi fy programs and regulations to remove iqlediments to organic 

DCG1S. Create new programs and regulat i ons to encourage organi c 

RCGS Many existina poL icies and progfams have room for SA cO!!l!(!!!ents 

DCG19. Modify programs to permit fuller access to SA practitioners 

DCG20. Create new programs and regulations to support SA 

DCG21. Create specifie SA c~nts within existing programs 

From the development of typologies 

DCG22. Rldesign the food system ar~Jnd the optimal diet 

DCG23. Wean Canada from the import/export economy 
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Table 32 

Confirmation and contradiction of government driving cases 

Revised (V) or Driving case Confirmation 
Contradictions 

Additional (A) case code Or examples 

RevCtG38,39,69; Wright, 1989 
(A) Completely redesign Beaubien, 1986; 

Walters & Hollings, 1984; 
the organization of DCG1 Plumptre, 1988; 

Ulrich & Wiersema. 1989; 
government units Jackson, 1988 

Morgan, 1989a; Solway, 1988 

Beaubien, 1986; 
DCG2 , Plumptre, 1988; 

Jackson, 1988 

DCG3 See Section 5.2 

RevTrG68; Walters 
& Holling, 1984; 

DCG4 
Solway, 1988; 
Morgan, 1989a 

Plumptre, 1988; 

1 

DCG5 
See Section 5.2 

Codes: D=Drivingi C=Case; G=Governmenti Rev=Revieweri W=WorkshoPi 1=lnterviewi 
Tr=Contradicting comments; Fi=Confirming comments 

M 

Code and 
date 

DCG24 
7/89 

•• 
------------------------------------------------------------------------------------------------________________ ~ _______ ~aA .;~~_A~ W _H_~~~~~ __ ~~J~~~~~~ 

c 
c 



1 
! 

j 
1 

1 
1 
f 

1 
; 

t 

Drlvlng ca.e 
codt. 

DC08 

DC07 

DCCi8 

DC09 

DC010 

Confirmation 
or examples 

• • 

W.Wi89.B15,016 

W.Wi89.018 

RevFi030,31 ; 
W.Wi89.Ci16 

W.Or88.024i Singer, 1988i 
Pollution Probe, 1989; 

Will et al., 1988; Norwegian 
Ministry of Ag'., 1975 

Table 32 (cont.) 

Contradictions 

RevTr083; W.Wi89.012i 
W.Wg88.019; Ekins, 1988a; 
Bookchin, 1989; Bonanno, 

1987i Robertson, 1983i 
Henderaon, 1981; Mitchell, 1975 

Codes: D=Drlvlng: C-ca.e: a-government; Rev=Revlewer; W-worklhop; 1=lntervlew; 
Tr=Contradlctlng commenta; FI-Conflrmlng comment. 

.., 

Revlsed CV) or Code and 
Addltlo~1 CA) ca.e date 

CA) Change the role of 
DC025 

atate in agrioultural 
7/89 

development 

-

'-' 



Table 32 (cont.) 

-
Driving 08se Confirmation 

Contradiotions 
Revised (V) or 

oode or examples Additional (A) oase 

Friedmann, 1981 i 
DCG11 Satin, 1978i Barber, 1984i 

Benello and ROU880poulo8, 1971 

DCG12 DeMarco, 1989 

DCG13 
RevFIG29,30: I.An88.0 15; 

Ward et al., 1989 

DCG14 
RevTrG73: I.An88.G 15; 

W.Or88.022,027 

DCG15 
RevFIG30; W.Or88.G29; 
I.An88.G15i W.Wi89.G13 

Codes: D=Driving; C-CasCii: G=Government; Rev-Reviewer; W-Workshop; I-Interview; 
Tr=Contradioting oomments; Fi=Confirming oomments 

Code and 
date 

~---

H t~ 
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Table 32 (cont.) 

Driving oaae OonfirmatiOn 
Contradiction. 

code or examplea 

DCG18 
I.An88.G15; W.Wi89.G13 

W.Wg88.G19; Goldsmith, 1988 

DCG17 
RevFIG24,29,30; '.La89.Gei 

I.Ze88.G13; W.Wi89.G13 

R.vTr57; R.vFiG24,25; I.La89.G29; Midmore & 
I.Ze88.G 13; I.H089.G50i Lampkin, 1988; 

DCG18 I.La89.G44;W. Wi89.G 13; Rundgren, 1989; 
W.Or88.G23,G25 Swanson et al., 1988 

.-
RevFiG24,29,30; RevTrG58,59; 

DCG19 I.La89.G43,G45; I.La89.G41,G42; 
W.Wi89.G13 W.Wi89.G14; W.Or88.G14 

DCG20 
RevFiG24; I.Cd88.G37; 

I.La89.G44; W .Wi89.G 13 
--- --

Oodea: D=Drivingi O.e."i G-Governmenti Rev-Revieweri W-WorkahoPi I-Interviewi 
Tf-Contradieting commentai FI-Confirming commenta 

w 

Revi8ed CV) or 1 Oode an·:j 
Additional (A) case date 

-

(V) Cr.at. the programs 
and regulations to 

DCG18.1 encourage organie, 
7/89 

but subsidies 
may not be appropriate 

CA) POlitician and 
DCG28 

staff training 
7/89 

in SA is eS8Gntiai 

-

\J 



Table 32 (cont.) 

Driving case Confirmation 
Contradictions 

Revised CV) or 
code or examples Additional CA) case 

RevFIG24.30; I.Kk89.G33.G34; 
DCG21 I.La89.G44; I.Sn89.G51; 

W.WI89.G13; W.Or88.G21 

SCC. 1979; 
Milio. 1988; Rlngen. 1977; 

DCG22 Winikoff, 1977; Gussow & 
Clancy. 1986; Herrin & 

Gussow, 1989; Grimme et al., 1986 

Warnock, 1982, 1984; Harnapp. 1988 
DCG23 Kneen, 1989a; Meeker-Lowry. 1988; 

Rocky Mountain Institute. 1986a 

DCG24 

DCG25 

Codes: D=Drivlng; C=Case; G=Government; Rev=Revieweri W=WorkshoPi 1=lnterviewi 
Tr=Contradicting comments; Fi=Confirming comments 

" 

Code and 
date 

1 

! 

t' ~ 
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Table 33 
Examples of preliminary themes: research restraining forces (barriers) 

Code and Initiai sources Used for 
Supporting evldence Theme (pattern) 

date of observation whlch case? 

Robinson, 1985; 1986; 
,. Most agrlcultural sclentlsts 

Hill, 1984a; 
Baker & Smith, 1987; Blobaum, 

RTS1 
1983; I.H089.S 1 ,53; RCS1 are not doing research 

2/87 Kramer, 1984 
I.Cd88.S24; I.FI88.S21 ,522; useful to SA 

1.0a88.84; tAn88.S7; RevFIS 1 

2. Development of a communlty of 
RTS2 Mahoney, 1976; Busch, 1980; 

RCS2 professlonal sclentlsts narrowed 
3/87 

Kuhn, 1970 
Bahm, 1919; Capra, 1982; RevFIS9 

the field of sclentlflc vlew 

Levlns & Lewontln, 1985; 
3. Most agrlcultural sclentlsts 

RTS3 Albury & Schwartz, 1982; Hadwlger, 1982; Doyle, 1985; 
RCS2 see solutions ln dlscrete 

3/87 Heffernan, 1986 OT A, 1986; Buttel, 1986a; 
products and technologies 

Hall, 1974; Vogeler, 1981; RevFIS9 

4. Not possible to Integrate 
RTS4 Miller, 1985a; Hanway, 1978; Suzukl; 1987; 

ACS2 -bits· of disparate research Into 
3/87 Busch & Lacy, 1983 Capra, 1982 W.WI89.S7; RevFIS9 

a comprehensible plcture 

Bennett, 1986; 
Dundon, 1982; Capra, 1982 RCS2 to explaln how diverse blologlcal 4/87 

Miller, 19858 
systems can be treated slmllarly 

5. Elabor.te ••• umptlona requlred RTS5 L 
- - --- - - --- - -- ----- - ----------- ----- --

Code: R-Restralnlng; T-Theme; S-Research; Rev-Revlewer; FI-Conflrmlng comment; W-Workshop; I-Intervlew 
See Appendix 9 for 8 full listing of themes 

, 
~ ~ 



Table 34 
Examples of modifications to preliminary themes: research restraining forces (barriers) 

Theme (pattern) Contradicting evidence Sources Modified theme 
Code and 

date 

1. Not capitalism but modern 
1. RevTrS14 

14. Long history of 
industnal society that is Agncultura! scientlsts 

agricultural scientists 
the problem have traditionally 

RTS14.1 
sharing interests 

2. A narrow defmition of 
2. RevTrS14 

shared dominant ideas 
10/88 

economic efficiency is used of modern mdustrial 
of capitallst class 

3. Agncultural sCience has 
3. RevTrS4 

society 
not sold out to commerciallsm 

23. Selective use or Scientist self-delusion is Selected distortion is 
RTS23.1 

outnght fabrication of mostly naive and well- RevTrS1J usually not a consclous 
10/88 

data or results occurs mtentioned level 

24. Many scientists design Scientist self-deluslon is Mampulation of expenmental 
RTS24.1 

experiments to confirm mostly naive and well- RevTrS13 design is not usually done 
10/88 

already held bellefs intentloned at a conscious level 

30. Peer review pro cess 1. Peer review works weil if 1. W.Sb89.S40 Publication peer revlew 1 

for funding and publication a good Journal ~ditor works weil under ideal 
1 

RTS30.1 
is weakened by personal 2 Works weil if ~ large pOI)l 2. Cole et al., conditions that neutrallze 10/89 
biases of reviewers of reviewers to draw on 1981 biases of mdlviduals 

1 
----

Code: R=Restraining: T=Theme; S=Research: C=Case: Rev=Reviewer; Tr=Contradlcting comment; 1=lnterview; W=Workshop 

... 
" ..... ,J 

--
Used for 

which case? 

RCS4 

RCS3 

RCS3 

RCS3 
RCS8 

_ .... _------

t ! 

~ 
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Table 35 
Research restraining cases created from restraining themes 

,. 
f 
1 

,. Canadian research and 
3. Scientists believe in 

2. Reductionist, positivist objectivity and do not 
teaching facilities 

Cases approaches dominate present recognize the positive and 
are slowly developing 

day &gricultural science negative effects of values 
programs in SA 

and emotions on science 

Code and date RCS1 4/90 RCS2 7/87 RCS3 7/87 

Supporting themes and 
RTS2; RTS3; RTS4; RTS8; RTS9; RTS 18; 

RTS1; RTS34 RTS5; RTS6; RTS7: RTS t 9; RTS23. 1: 
comments 

RTS10; RTS11: RTS12: RTS24. 1; RTS30. 1 

Nature of relationship Cumulative Functlonal Symptom and lource 
;-. 

Reluit of testing o.k. o.k. o.k. 

Contradicting information 

Revised case 

LNew code _and date 

Codes: R=Restrainingi C-Ca8e: S-Res8arch 

w w 



Table 35 (cont.) 

4. Training and Instltutlona' 
5. Administrative divisions 

6. Reward systems do 

Cases 
envlronment contrlbute to a narrow 

make SA research more 
not reward SA efforts 

world vJew on the part as readlly as 
dJffJcult to conduct 

of many agrJcultural sclentlsts conventlonal research 

Code and date RCS4 7/87 RCSS 7/87 RCS8 7/87 

Supportlng themes and 
RTS14.1; RTS1S; RTS18; RTS17 RTS33 

RTS 13; RTS20j 

1 
comments RTS31 j RTS32 

Nature of relatlonshlp Cause and effect Cause and effect Symptom and source 

Result of testlng o.k. o.k. o.k. 

Contradlctlng Information 

Revlsed case 

New code and date 

Codes: R-Restralnlngj CcCase: S=Research 

.. t~ , 
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Table 35 (cont.) 

8. Fundlng mechanlsms 
7. Disciplinee have strong 

restraln development 
Cases Influence on 

and Implementation 
sclentlflc behavlour 

of SA programs 

Code and date RCS7 7/87 RCS8 7/87 

Supportlng themes and 
RTS21; RTS22 

RTS27; RTS28; 
comments RTS29; RTS30.1 

Nature of relatlonshlp Functlonal Cause and effect 

Result of testlng o.k. o.k. 

Contradlctlng Information 

Revlsed case 

New code and date 

Codes: R=Restralnlng; C=Case; T=Theme; S=Research 

.., 

9. Clear goals for 
agrlcultural rosearch 

are not belng set and 
coordlnated by public 
agrlcultural Institutions 

RCS9 7/87 

RTS25; RTS26; RTS27 

Cause and effect 

o.k. 

~ 



Table 36 
Summaries of reviewer comments on manuscript and poster session addressing 

research Institution involvement in sustainable agriculture: contradicting comments (Code=RevTrS) 

Summary of comment fi and type of Uti l ity of 

1. Don1t define the SA 
research agenda by what 
it is not 

respondent 

1; 1IC 

2. Reductionism has sorne usesi 2i 21C 
refuting it does not prove 
holism 
3. A diversity of scientific 2; 21C 
approaches is required for 
SA 
4. Agricul tural sci ence has not 1; 1IC 
soLd out to commercialism 
but has been used for nefarious 
purposes 
5. Science works on a ratchet 
effect and what is gained is 
not lost (philosophy oft~n 
works the other way round) 

1; 1IC 

6. Need more on how agricultural 1; 1IC 
systems fit into a larger 
ecology 
1. private sector multi-
disciplinery teams can work 
well; ha~e to out of necessfty 
8. Time frame of proposed 
solutions too long; need 
Immediate changes 
9. No amount of research will 
help a farmer who has lost a 
farm (need parity prices based 
on qual ity) 

1; 1EC 

1; 1EC 

1; 1EC 

10. Holistic inquiry not clearly 2; 21C 
operational 
11. SA muqt he proven viable to 1; 11C 
ftiiiiiClS 

12. Changing funding criteria 
will take sorne time 

1i UC 

1i 11C 13. Too much emphasis on the 
negative side of agricultural 
scientistsi many are idealistic 
and hardworkingi naive self
delusion more COIIIIIon then cynicism 

conmer', 

M; 

M' , 

M' , 

M' , 

Mi 

M' , 

M' , 

M' , 

M; 

M' , 

M; 

M; 

Mi 

Response 

Change analytical framework 
No enemies (Appendix 1) 

DCS33 

DCS33 

RTS14.1 

DCS33 

Addressed in Sections 1.0, 2.0 

DCS13 

Change analytical frawework 

Change analytical framework 

Change analytical framework 

Addressed ln Section 2.0 

Change analytical framework 

No enemies (Appendix 1) 
RTG23.1,24.1 

Code: R=Restrainingi D=Drivingi T=Themei C=Casei IC=lnternal Critici EC=External Critici M= Mediumi 
S=Research 
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--~,........ 1 ....... III 

14. Science Interectl IOrp Mlth 1; 11e 
.... rn Inclatrlll locletv th ... 
"fth clIPhlll .. 
15. SClentlltl ICCept 1 narrow 1; 1Ie 
econc.lc definit/on of efflciencV 
rather th.., a clPitaUlt one 
i6. Mec:lIUI·t .... goal. Ire 
Intereltina, but IncOMplete 
17. 'Hp the foclll on food 

IVlt_, not JUit production 

1: 1Ie 

f; UC 

• !!l 

'lble 36 (cont.) 

M: 1"'4.1 

Mi l'G14.1 

M· , Section 5.1.3, context changed 

'" 



.... ... 

Tlbl.37 
S..-rles of r.vlewer ca.ents ClI'I MnUScrlpt and poster lesslon .etlre •• I .. 

r •••• rch institution fnvolv...nt in .usteinabl •• gricultur.: conffnli .. cOAllnt. (eode·RlvFiS) 

s.-ry of c~t , end type of Ut Il ity of ... pana. 
n.pondent c~t 

,. Discusiion of Type Il 1: 1Ee M: RTS12 
st.tlatie.l .rrorl i. 
hlPortent 
2. Th.r •• r. dlffleultl •• 1: 1Ee Mi RTS32,33 
dol,. Int.rdepart.ent.l 
NOrk 
3. At tl .. a, f~lllt.tor. 1i 1Ee Mi DeS9 
for r .... rch t._ would be 
very UI.fut 
4. Long Md ..tIUl t.,.,. SA 2: 1EC,1IC Mi Section 5.1.3 
IOIt at.t...nta .r. very us.ful 
5. I~rtent to penetr.t. 1i 1Ee Mi DeS5 
Instltutlone Mlth recruit. 
havi,. an SA vl.lon 
6. Solutions .r •• ttractlve 1i 1Ee M: Chenee anIlyttc.l fr8llWOrk 
but need to be .r. 
r •• llzabl. 
7. A dlver.lty of Iclentlflc l' , 1EC' M: DeS33 
8pproach ••• r. requlred 
a. Th. focUi of eonventlonal 1: 1Ee Mi .TS1 
IIrlcultural r .... rch 1 • 
• Itplac:td 
9. e~tfonal rll •• rch .. thodl ,; 1Ee Mi .T52,3,4,13,21,23 
ara inapproprlata (rlClJctfonl .. , 
s.lf-s.rvl,. r •••• reh) 
10. Good lolutions for h.lpl .. 1: ue Mi DeS10 
"Ientlltl put ecology Into 
th.lr MOrk 
11. Good conclUifons on hOM 1i ue M: DCS12 
edllnt.tr.torl .uat ch .... 
12. Good lugg •• tions for 1: ue M; De510,32 
ch ... t .. educ.tion 
'3. Good di.lection of th. 'i ue Mi AH RlS 

.trengthl, MI.kne •••• and 
a'lu.ptiona of Igricultur.l 
ICllnCt and ft. fnatftutlons 

Code: R·R •• tr.inlng: D=Drivi .. ; T·Thene; e·c ••• ; IC.lnternal Cri tic; Ee-Ext.rnal Crttlc; M. MedlUli 
S·R •••• rch 



( 

( 

T.bl. 38 
••••• rcb driYing c.... (DCS.) id.ntified di.l.ctic.lly fro. r •• training 

c •••• (RCS.), fro. r.yiev.r coa..nt. and fro. con.id.r.tioD of t,pologi •• 

RCS1 Canlaian r",arch Ind t,aching f.cilities are slowly developing 
p.ograms in sust,inable .griculture 

Driving ca.es (DCS): 
1. Dev.lop distinct SA research and training programs 
2. Incorporat. SA into ail r.search and teaching programs 
3. Add SA component. to reaearch and teaching programs 
4. Follow SA re.earch agenda and match methodologies to level of inves

tigation and topic 
5. Hir. people trained in and committed to SA 

RCS2 Bedyctlonlst. positlyist 'ppro,cbea domin,te present d'y ag;icultural 
Icl.nc. 

Drivinq c •• e'l 
6. U •• n.w paradigme for SA inv •• tigation 
7. D.velop more on-farm re •• arch programs 
8. D.v.lop r •••• rch impact •••••• ments 

RCS3 Sci.ntists believe in ob1ectivity ond do not recogni;e the po.itiye 
.od n.gative effect. of emotions and yalues on scie02' 

Driving C •••• I " 

9. u •• f.cilit.tor./coordin.tors to help identify and re.olv. amotional 
and int.rper.onal difficulties 

RCS4 Training 'Od institutioO.l environment contribute to A oarrow world 
vi.w on the part of many agricultural acientistA 

Driving C •••• I 

10. Broaden .cientific training 
Il. D.v.lop SA retraining program. 

BCSS Adminiatrat;.v, divisioos m.k, SA rese.rch mor, diffi2ult to 200duct 
Driving ca.e.: 
12. D •• ign administrative units around SA research .reas 
13. Create trans-departmental project units 

RCS6 aeward systems do not r,ward SA efforts o. readily aa coovention.l 
r •• ,nch 

Driving C18.S: 

14. Beward activitiea that contribute to SA 
15. R.ward more th.n jUlt publication record 
16. Emphaliz. evaluation of research and teaching Methodologies not 

r •• ult. 
17. D.v.lop collaborativ •• valu.tion procesa involving admini.tratorl .nd 

.ci.ntist being .valuated 

,.6 

l 



~abl. 38 (cont.) 

RCS7 Disciplines have strong influence on scientist behaviour 
Driving cases: 
18. Publish in SA journals 
19. Broaden the peer review process 
20. Broaden disciplinary education 

RCS8 Funding mechanisms restrain development and implementation of SA 
programs 

Driving cases: 
21. Agribusiness firms pay for research that benefits them 
22. Government funds basic long-term research 
23. Participatory research partly funded by co-participants 
24. Funding guaranteed for longer time periods 
25. Funding agencies rework criteria and structure to support innovation 

and creativity 
26. provide more funding to projects to identify key research areas and 

research policy 
27. Establish funding mechanisms specifically for SA 
28. Broaden the funding peer review process 

RCS9 Clear goals for agricultural research are not being set and 
coordinated by public agricultural institutions 

Driving cases: 
29. Establish clear publicly determined SA goals and research priorities 

and design systems for resea~ch institution compliance 

rro. the dev.lopa.nt of typologie. 
Driving cases: 
30. provide opportunities for regular counselling for scientists 
31. Ident.ify values, biases and emotions in the scientific reporting 

pro cess 
32. Change pedagogy of agricultural curricula 
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Table 39 

Confirmation and contradiction 0 r research driving cases 

-
Driving oa8e Confirmation 

Contradictions 
Revised CV) or Code and 

code or examples additiona' CA) case date 

W.Sb89.S24; W.Wi89.S8,S9; 
CV) Need research, 

DCS1.1 
DCS1 W.Sh88.S19,S27 extenaion and 

W.Sh88.S14 10/88 
teaohlng programs 

DCS2 W.Wi89.S8,S9; W.Sh88.S 14 

DCS3 W.Wi89.S8,S9; W.Sh88.S 14 

I.KI88.S5,S8; '.An88.S8,S9i 
'.La89.S 11; W.WI89.S8i 

W.Sh88.S12,S18; USDA, 1980. 
DCS4 Harwood & Madden, 1962; 

Maslow, 1988; Aiken, 1988: 
Lockeretz, 1985, Francia & 

Saha, 1988; RevTrB87 

OCS5 I.BI88.S 18; RevFiS5 
-- -

Codes: O-Orlving; C-Caae; S-Reaearch; Rev-Reviewer; W-Workahip; '-Interviewer; Tr=Contradicting commenta; 
Fi-Confirming oommente 

.., v 

-



Table 39 Ccont.) 

Driving case Confirmation 
Contradictions 

Revised CV) or Code and 
code or examples additlonal CA) case date 

W.Wi89.S8i W.Sh88.S17i 
RevTrS2,3.5; 

CV) New paradigms address 
Patriquin et al., 1988; broader synthetic issues DCSS. t 

DCS6 W.Le88.S4.S5i 
Reason & Rowan, 1981 a; and reductionist approaches 10/88 

RevFiS7 
Rogers, 1985; Bortolt, 1986 help flesh out detalls 

I.A:-.88.S 1 0; W.Le88.S6; 
W.Wi89.S8; W.Sb89.S24; 

DC87 W.8h88.fi 15,S 18,820.S21 ,823; 
Thompson & Thompson, 1985; 

Krome, 1988 

CV) Must be applied early 
Madden, 1978; Conway, 1986; 

. 
to enaure that the DCS8.1 

DCS8 Busch, 1984 
Friedland & Jeappel, 1979 assessment Is not too late 7/87 

to ohange the experiment 

RevFiS3i Miller, 1984; 
DC89 Cave & Sacha, 1982i 

Reaaon & Rowan, 1981 b 

W.WI89.S9i W.Sh88.S14i 

DCS10 
RevFiS10,S12; Kuhn, 1970i 
Dundon, 1982; Miller, 1984; 
Hart, 1986; Conway. 1988 

Codes: D-Driving; C-Case; S-Research; Rev-Reviewer, W-Workship; .-Interviewer; Tr-Contradicting comments; 
FI-Confirming comments 

o t"~ 

CI 
~ 
po 



Tllble 39 C cont.) 

Oriving case Confirmation Reyised CV) or Code and 
Contradictions 

code or ex amples additional CA) case date 

DC811 
Uii88.S13; W.Wi89.S9; 

W.Sh88.S14 

W.Wi89.S8; ReYFiS11; 
DCS12 W.8b89.S31; Bouyernement 

du Quebec, 1979 

W.Wi89.S8; RevTrS7; 
OCS13 Friedland & Kappel, 1979; 

Madden, 1986a 

DC814 
I.Ma89.826; I.Oi88.815; 

W.Sb89.834 

W.Sb89.S25,S34,835i 

DC815 
Gouvernement du Quebec. 

1979i Manwell & Baker. 
1986; Busch & Lacy. 1983 

-_. --

Codes: O-Orlvingi C-Ca.ei S-Research; Rev-Revieweri W-Workshlpi I-Intervieweri TraContradioting comment.; 
FI-Confirming commente 

w w 

1 
, 

i 

1 



Table 39 Ccont.) 

1 

Driving ea.e Confirmation 
Contradiotion. 

Revi.ed CV) or Code and 
code or examples additional CA) case date 1 

DCS16 
Mahoney, 1978; 

Truzzi, 1979 

DCS17 . 

DCS18 I.Ma89.S28 

I.Ma89.S29; 

DCS19 
W.Sb89.S28; 

Mahoney, 1976; 
Savan, 1988 

DCS20 See DCS10 

Code.: D-Drlvlngi C-Ca.ei S-Re.earoh; Rev-Reviewer; W-Work.hlp; I-Intervieweri Tr-Contradicting commentsi 
Fi-Conflrmlng oomments 

". • • 

-Ln -



Oriving oa.e 
code 

DC821 

OC822 

OC823 

OCS24 

DC825 

• • 
Table 39 (cont.) 

Confirmation 
Contradictions 

or ex amples 

W.Sb89.S32; Hightower, 1972; 
Friedland & Kappel. 1979; 
Marshall. 1980; Busch & 

Lacy. 1983 

Buttel. 1988a; 
Hansen et al., 1988 

W .8h88.S22; Fineman. 1981; 
Oroh, 1985 

W.Sb89.S37,S39; Muller, 1980; 
Busch & Lacy. 1983 

1.0188.818; W.Sb89.S28; 
Muller. 1980 

Revi.ed CV) or Code and 
additlonal (A) ca.e date 

Codes: O-Orlvlng; C-Case; S.Re~earch; Rev-Revlewer; W-Work.hip; I-Interviewer; Tr-Contradicting comment.i 
Fi-Confirming comments 

...., w 



Table 39 C cont.) 

Oriving case Confirmation Revised CV) or Code and 
code or examples 

Contradictions 
additional (A) O:iae date 

DCS26 Freudenberger, 1986 

OCS27 
I.Oi88.S 19; I.Ma89.S25; 

W.Wi89.S8 

OCS28 W.Sb89.S26,S43 

I.Oi88.S 12,S 17i 1.0188.S14;,820i 
CV) Public interest groups, 

DCS29 W.WI89.S8i Gouvernement W.Sb89.S33; 
farmers and students have a 29.1 

du Quebec, 1979 W.Sh88.S21 
role to play in setting and 7/89 

monitoring goals 

DCS30 
Maelow, 1966; Hill, 1987; 
ReaBon & Rowan, 1981 b 

Codes: O-Orivingi C-Caeei S-Researchi Rev-Revieweri W-Workehipi I-Intervieweri Tr-Contradicting commentsi 
FI-Confirming oommenta 

... t~ 

1 
1 

1 

1 

1 

MI 
~I 

1 



Table 39 (cont.) 

Driving ca.e Confirmation Reviaed CV) or Code and Contradictions 
code or examples additional CA) case date 

DCS31 
Miller, 1987; 

Mahoney, 1976 

RevFiS12; Romey, 1976; 
DCS32 de Roanay, 1979; 

Bawden et al., 1984 
,~~---~--

Codes: D-Orlvingi C-Caaei S-Reaearch; Rev-Revieweri W-Workshlpi '-Intervieweri Tr-Contradiotlng commentai 
Fi-Confirming commenta 

w w 

1 

1 

1 

.. 
~ -



The process for developing themes and cases for this section dif-

fered from that of the first two areas. Very few data were collected for 

this section before the explanatory scheme (general theory) evolved. The 

sarne kinds of data sources were used (literature, interviewe, workshops), 

but the data collection was more focueeed becauee l had a better idea of 

what l wae seeking. 

Themes are presented in Table 40 (and Appendix 10), modifications in 

Table 41 (and Appendix Il), and cases in Table 42. Summary remarke from 

interviews (Table 21) and workshops (Table 24) are presented and incor-

porated in the manner described in Section 4.2.1.1. Reviewer remarks are 

presented in Tables 43 (contradicting) and 44 (confirming). Driving 

cases are identified in Table 45. Confirmations and contradictions are 

presented in Table 46. 

Of all discussion documents or presentations, the agribusiness one 

generated the moat extreme reactions amongst reviewers (Tables 43 and 44). 

There appear to be two reasons for thie. First, the negative impacts of 

large agribusiness firme on agriculture are perceived by many to be the 

most difficult to overcome. Severa1 reviewers did not believe that an 

evolutionary approach, as presented in the discussion paper, wou1d 1ead to 

significant improvements. They forsaw the need for more cataclysmic or 

revolutionary action. Others indicated that an evo1utionary approach was 

the most desirab1e, but were pessimistic regarding the amount of time in-

volved in pursuing the strQ_egies proposed. Second, the differences in 

worldviews of reviewers were most clear1y expressed in this area. Many 

reviewers with training in economics were very opposed to the paradigm 
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"table 40 
Examples of preliminary themes: agribusiness restraining forces (barriers) 

-
Theme (pattern) 

Code and Initiai sources 
Supporting evidence 

Date of observation 

Francis. 1986; 
1. Corporate concentration ln 

RTA1 
Mitchell. 1975; Khemanl, 1989: 

agrlfood sector hlgher than 
6/90 

Warnock. 1978; Hazledlne. 1989 
other Industrlallzed nations White, 1990 I.GI88.A 19,A21 j 

RevFIA4 

2. Cor po rate concentration Strange. 1988a; 
Warnock. 1979; 

causes farmer cosVprlce 
RTA2 

Vo,,~J&r, 1981 ; 
Breene. 1978; 

8/90 Warnock, 1978 
Coffin. 1987; 

squeeze 
W.Wg88.A 11; RevRA4 

3. Corporate concentration RTA3 Parker St Connor, 1987; Warnock. 1978; 
pro duces hlgher consumer 

6/90 
Marion et al., 1979; lerza & Jacobsen, 1975; 

retall prlces Mitchell. 1975 RevFIA4 

4. Concentration results ln 
Kneon. 1990; 

less dlverslty of farms. 
RTA4 Vogeler, 1981; Warnock, 1978; 
8/90 Mitchell, 1975 Coffin, 1987; 

rural business and services W.Le88.A5i RevRA4 

5. Corporations and government Porter, 1965; StanbUry, 1988; 
exchange senior employees, and RTA5 Newman. 1979; Davles, 1987; 
represent a network of 6/90 Francis, 1986; W.WI89.A7 
frlendshlps McQualo. 1987 RevFIA4 

Code: R-ReBtralnlngi T-Themei A-AgrlbuslnesB; Rev-ReYlew8r; R-Conflrmlno comment 
See Appendlx 10 for a full IIstlno of themel 

w , 

Used for 
whlch case? 

See Table 
41 

RCA1 

ReA 1 

RCA1.4 

RCA2 

\J 

\1 
LI .. 



Table 41 
Modifications to preliminary themes: agribusiness restraining forces (barri ers) 

Theme (pattern) 
Contradicting 

Sources Modified theme 
Code and Used for 

evidence date which case? 1 

1. Corporate concentration ln Yea, but Im,Jllcatlona Khemanl et al., 1988: Corporate concentration 
agrHood aector hlghet than not really clear Marion et al.. 1979; la hlgh ln Canada RTA1.1 

RCA1 oUter Industrlallzed nations because of Francia. 198B; but dlaagreement exlsts B/90 
(RTA1) methodologlcal problema Hazledine. 1989 regardlng the Implications 1 

l 

2. Corporate concentration 
causes farmer cost/prlee 
squeeze (RT A2) 

3. Corporate concentration 
produces hlgher consumer 
retall priees (RT A3) 

4. Concentration results ln 
lell dlYerslty of farms. 
rural business and servlees 
(RTA4) 

5. COrpora lions and government 
exchange sehlor employeel. and 
represent a network of 
friendahipi (RT A5) 

1 - - . __ .. -

Code: R=Restralnlng; TeTheme; A"'Agrlbualneas; Rev'"'Revlewer; Tr-Contradlctlng comment 

" t' , 



Table 42 
Agribu81ne88 re8training force case8 created from restraining force theme8 

3. Specialization and 
1 

1 

1. Corporate concentration 2. Large corporations centralization 
1 

Ca8e8 
re8ult8 in control and exert excessive aS80ciated with agri-

dependency in agrifood influence over the business results in 

1 

s8ctor political prOC8S8 declining food and 
environmental quality 1 

i . 
1 

Code and date ReA 1 8/90 RCA2 6/90 RCA3 6/90 ! 

1 

Supportlng themea and 1 

RTA 1.1i RTA2i RTA3j RTA4 RTAS RTAS; RTA7 

1 

commenta 

1 
Nature of rellitlonlhip Cau lai Meanl and endl Causal 1 

1 

j 

Relulta of testlng o.k. o.k. o.k. 
1 

1 

Contradlctlng Information 

Revlsed case 

New code and date 
j 

-

Codea: R=Reatraln'ngi C-Caaei A=AgrlbUBlneBBi Rev-Revleweri Tr-Contradlctlng commenta 

w ~ 



Table 42 (cont.) 

5. Private and 
6. Economie analyses 

4. Agribusiness activity public financing 
do not take SA 

Cases results ln rural of large firms 
principles into - community decline 1 limits ability to 

account 
finance SA 1 

Code and date ReA4 6/90 ReAS 6/90 ReA6 6/90 

Supportlng themes and 
RTA4; RTA8; RTA9 

RTA 10; RTA 11; RTA 19; RTA20; RTA21; 
commenta RTA 12; RTA 13 RT A22; RTA23 

~ 
Nature of relatlonshlp Functlonal Functlonal Meana and enda 

J 

-, 

Results of testlng o.k. o.k. o.k. 

Cor.tradlctlng Information 

Revlsed case 

New code and date 
--

Codas: R=Restralnlng; C=Case; A=Agrlbuslness; Rev=Revlewer; Tr=Contradlctlng commenta 

«i t' ~ 
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Table 42 (cont.) 

1 
1 

1 7. Information control 
8. Characteristics of 

9. Ownership of i 

permlts large firms corporations is 1 

Ca888 to outcompete and 
and regulations 

not widely or 
i 

governing corporations 
ta manipulate democraUcally 

discourage SA . 
consumers held 

Code and date RCA7 6/90 AeAS 6/90 ReA9 6/90 1 

1 

! 

, 

Supportlna themes and 
RTA8; RTA 14i RTA 15 RTA 16; RTA 17 . RTA18 1 

commenta , 

1 

1 

Nature of relatlonahlp Means 'l'Id ends Functlonal Causal 

Results of testlng o.k. o.k. o.k. 

Contradlctlng Information 

Revlsed case 

New code ant' date 
- _.- ---- - -

Codes: R=Restralnlng; C=Case; A=Agrlbuslneas; Rev=Revlewer; Tr=Contradlctlng comments 

.., .., 
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Tlble 43 
S~ry of revlewer ca.entl on ___ eript IddrHsfng rol. of -erlbusl"..s 

in lusteiNble agriculture: contrldicting r .. rka (Code. RnTrA) 

S~ryofc~t 

1. Not Il good .ction ~ 
2. Vau do not .c("~t for 
cOIIIMIdi ty futures end glot.l 
t.riff issues 
3. Allritul"..s ectlvlty i. a 
.~to. of • locietll value" 
probletll 
4. Unk8g. of advertlslng to 
rural depopulation il .... k 

5. Strengthen point that 
.fflciencyand sut.tltution 
changes will l i kel y ba seen as 
adequate by society untH they 
are thoroughly discredlted 
6. Tr.nsnatlonal control wi II 
only be .... kened by changfng 
International pol ftlcs 
7. Strengthen the point th et 
.fflciency and a..atltution 
Itrateg; .. can be coopted 
8. Cost/prlce squeeze Is the 
he.rt of the probla 

, W1d type of 
r .. pondent 

2; 2Et 
1; 1EC 

1; 1EC 

1; 1EC 

1; 1Et 

1; 1EC 

1; 1EC 

1; 1Et 

9. Strengthen how rural dec:lina 1; 1Et 
results frOIII eentralization: 
transport, edvertising, 
wlthdrawal of governnent servlcel 
10. Explain eçologlçal 1; 1EC 
rational ity 
11. Corporate greenlng i s 2; ZEC 
largel y clever rhetorle 
12. :4eeds more on eft1)OWer i ng 1; 1 Et 
consuners as agents of change 
13. Don't thlnlc efflci(ncy 
category 15 well deflned 
14. Legal changes to 
corporat i ons and shareholder 
actlvity are not likr1y to be 
fq:llemented by goverrrnent or 
agribusfness 

1; 1Et 

2; 2EC 

15. Many proposals will no\. be 2; 2Ee 
8~rted by the establ ishmef\t 
16. Don 1 t 888l111e that onl f Il 

few are interested in SI\ 
1; 1EC 

Utfl i ty of 
COIIIIent 

M; 

Mi 

Mi 

Mi 

Mi 

Mi 

Mi 

M: 

M' , 

Mi 

Mi 

M; 

Mi 

Mi 

Mi 

M' , 

... pen. (and code) 

Milunderstanding of purpo •• 
Beyond ICope of th .. i s 

Modlfied 

Stengthened 

~r"led in Seçtlon 4.2.2 

Ieyond ICope 

Adctr ... ec:t ln Section 4.2.2 

Di.agrH. la a SYft1)tOlll 

Strengthened 

Dont 

DCA7.1 

Strengthened 

DiscUS5ed ln Section 4.2.2 

Acknowledged in text 

Acknowledged in text 

Context modifie<! 

SAlIsustafnable agricultûre; E=external to agrfbualness; l"ln Igrlbuslness; s=support.er of agribuslneas: 
C·cri tic; resp. =r~spondent; l=low; M=medlun; H=high 
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(. Tlble 43 (cont.) 

17. Ellph8.tze coopttretlon in 1; 1Et M' , Ch."... 
..... 111" 
18, Tou have trûle _Idng ,; 1Er.: M' , Chenged 

the tr8nlition fra. lIberal 
rentfl'lll to constructive 
suggest i ons 
19. Include corporate redeaign t; tEe M; Conaiderad, but rejected 

in the redealgn section 
20. Make central izetion IIIOre t; tEe M; Ch."... 
ellpllcitly the source of the 
probl_ 
21. More ~asis on the t; 1Ee M' , 8eyond scope of thesis 
frrationalltyof transportation 
lyat_ 
22 •• 1 .... of the stete Ind 1; 1Ee M' , Discussed in Sections 5.1 
unlversities sre _jor probl_ InCl 5.2 
23. lnaufficient dtscUision of 1; 1Et M; 'eyond 'I!opt of th .. ,. 

fr .. trede Impact. 
24. Insufflcient discus.lon of 1; 1Et Mi 8eyond .cope of th"l, 
the land tenure Iyst .. and the 
power of the benk. 
25. More on greding standards 1: 1Ee M' , Discussed ln Section 

5.1.3.2.2 
26. More on direct .. rkatlng ,; tEe M; Dileussed in Sections 

1.5 end 2.5 
27. Insufficient attention to 2; 2Ee M; St rengthened 
recleslgn 
28. Restructuring mergerl and 1; 1Ee M; Acknowledged in tellt 
acquilitions may not do IlLICh 
for SA 
29. A green governnent Is t; tEe M; 8eyond scope of the.i. 
required for IIIIny of these things 
to happen 
30. Links between different 3; 1Et,2ES H; IIIIny respondent. Strengthened 
strategies end sustainability 
are not always clear 
31. Need a timeline for the 1 ; 1Ee Mi 'Jeyond scope of thesi. 
projected transition 
32. Make rebut ta 1 of se Il in; 1 ; 1Ee M' , St rengthened 
organic through conventional 
system stronger 
33. The cooperative structure 1; tEe M' , Modified 
i s not at faul t, but ratl1er i ts 
fallure to address oligopol istic 
control of distribution 
34. More on deconmodification t; tEe M; Acknowledged in redesign 

section 

(. 
35. You present agribusiness ,; tES M; Language changed 
as whipping boys 
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Tlble 43 (cont.) 

36. torpo .. ne concentretion i. ': 'ES Mi Agr"i explel", the nttd fo .. 
••• rloua problllll, but 1 •• rtdn 1 an of econa.l c • 
.... ponse to KoncIIlc incentiv •• 
.nef governRent pressu .. e 
37. Vou ••• UIIe f.,..... Ire the 1; 1ES M' • 01'11"" 
good guy. 

38. 1t1lMlllbe .. that fa.--... are ': 1ES M' , Ol.cus.ed ln Section 5.1 
very 1~ldizld Ilso 
39. Most of your rlIIIIecH es Ire 1: 1ES Mi AgrHd; text lIIOdif; ed 

not specifie to agriculture 
40. Little p .. esent.tion of 1: 1ES M; ldentified ln dlseus.ion as 
al ternstive business behlviour not pe .. t of discussion 
theory 
41. Envir~tllista WIll have 1: 1EC Mi aeyond sCopI of the.l. 
to cut dtal. with the e.plt.list 
estllblilhMnt 
42. Ethfcal investment llcks 1: 1EC M' • OCA15.2 
.tM'ldlrdl .nef monlto .. ing 
43. Advert i s i ng hl. • i gnff 1 cant 1: 1eS Li no .groecology Not used 
fnforwtfonal vllue 
44. AlIIlysis is naive in extr_ 1: 1ES L: no IIroecology Not used 
with • cCJq)letely dlfferent 
wo .. ld ViN 

45. Flrmers have too IlLICh ':. ,es L: no egroecology Not used 
pol itlcal elout and thi. f. a 
_jar source of .gricul turll 
p .. oblems 
46. Very POO" discussion of 1: 1eS Li no Igroecology Not uaed 
co .. porlte concentrltion 
47. Your style is polenlicil 1: 1ES L' • no IgroecolOllY Not used 
...s. Do not find sufficient 1: 1ES L' • no .groecolOllY Not uaed 
eviclence that Igribuainess la 
a barrler 
49. Consune .. s should be able 1: 1ES L: no .groecology Not used: condl t i ons for 
d .. ive the system conaUller aoverelgnty do not 

Ixlat 
50. Needs aré no more i~rtant ': 1ES Li no Igroecology Not used 
than liants 
51. The th read of your argunent 1: 1ES Li no agroecology Not used 
18 irretrievtlbly knottecl 
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rible 44 
~ry of r.vi .... r c~ts on MnUScrfpt 8ddr ... ing role of IlIribusl".,. 

in lust.iMbI. ItIricultur.: conffl'llling r .. rkl (Code • .evFfA) 

SUlllllry of c~t , and type of Utf l fty of RlSpons. en code) 

reapondent e~t 

1. Strong support for th. EU 4: 4EC Mi lIInY r .. pondenh Confin.. .xplenetory Ich ... 

fr..work 
2. We do need 1 syat_fc 2: 2EC Mi Confirma explenetory Ich ... 

chellenge to agribusineSl 
power 
3. Good Integration of hellth, 2; 2Et M' , tonfirms enelyais 

econallly and envi rom.ent 
4. Good discussion of corporete 3: 3EC Mj IIf tlgeted by leck RTA1,2,3,4,5 

c~entr.tion of divers. nlpondent. 

5. Good discussion of IIIItching '; 1Et M' , DCA5, 14, 19 

infor.tfon power, cons~r 
ectfvl .. Md corpor.te lfabillty 

6. Allrlbusiness prectices do 1: 1Et M' , RTA6,7,9 

contrldlct the needs of orllenic 
produç,r. 

7. COI'IIlMr COMC 1 ouaness cen 1: 1Et Mi DCA5,6,15 

l.ed to .eningful changes 
8. We do need 1 reorganlzltion 3: lEC Mi IIIltilllted by leck DCA12 

of econOIIIi cs of diverse respondents 

9. COI'IIUllers do not ree.ive full ,; tEC M' , RTA14 

information 
10. Ma.t organizations Ire rll'1 1; 1EC M' , RTA16 

by 1118n1l1ement autocrac i es 
11. Yes, the board should ,; 'EC Mi DCA17 

control management 

12. ElI.lnating corporate power 1; 1EC M' , Confirma lnalysis 

fa essentill to creltfng a IIIOre 

.~rtive efTVir~t for 

diverse Ictivities 
13. Gc.od dit~ussion of 1; 1EC M; RTA10 

opportl.l\ity costs associated 
with capital 
14. The need for loc.lLy 1: 'ES M' , DCA8,12 

struc:tured markets is appropriate 
15. Good job of finding sources l' , 1ES M' , Confirma research effort 

to support your argument 

16. Advertising does manipulate 1 i 1EC M; RTA14 

consuners 
17. Corporations do laek ptbl ie 1; 'EC M' , RTA16, 17, 18 

aecOt.fltabi 1 i ty 
18. Agree that economic concepts , j 1Ee Mj RTAZO,21,22,23 

cio not recognize ec:ological 

real ities 

SA-sustainable agriculture; E:e~ternal to agribusiness; 121n agrlbuslness; S=supporter of agrlbuslnessi 

Cacriticj resp.=responc:lentj .. =loWi M=medilllli H=high 



1 

19. Alribuli"... fi l'III ectivity 1; 1EC 
in orlenic will cOMprOMis. 
its objectives 
20. S he l fI"i tet i ons on 
corporltions Ire criticel to 
lucee •• 

1; 1EC 

Tllble 44 (cont.) 

M; DCA7.1 

M; DCA,a 
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~.bl. &5 
Ag~ibu.ia... driYiag c.... id.atified di.l.ctic.llr fra. ~ •• tr.iaiag 
c •••• , fro. r.yi.wer co .. aDt., .ad fro. coaaidar.tioa of typologia. 

From r •• tr.ining c •••• , 

BÇ6l 
Driving c •••• , 
DCAl L.gi.l.tion to r •• triet marger. and aequiaitiona 
DCA2 Legillation ta forca dlveatitures 
DCA3 Cre.tion of structures to confront corporate power 

BQA2. 
Driving ca ••• , 
DCA4 R •• tructuring of Bo.rd. of Directora of corporation., and thair rola 

BÇA1 
Dri-'ing ca.e., 
DCAS Con.umar. buy product., au ch as organie fooda, based on environmental 

.nd health criteria 
DCA6 Conaum.ra do not purchaae or boycott undeairable products 
DCA7 Org.nie foods .nd "graen" products are sold through convsntional 

distribution ay.tem 
DCA8 Redeaign aconomic analys.s ta value local and regional production 
DCA9 Bliminate products that are hazardoua to health and the environment 

~ 
Driving cases: 
DCAlO Change tax system to remove subsidies to agribusiness 
DCAll Eliminate direct public .ub.idy of large agrJbuaineas firms 
S.e DCAl 

~ 
Driving cas*"s: 
DCAl2 Redesign economic concepts to make them consistent with ecological 

r~alitiG. (see DCA8) 
DCAl3 Communities create alternative enterprises based on SA principles 

~ 
Driving cases: 
DCA14 Create equivalent intelligence networks 
DCA15 Provide opportunities for full-information purchase and investment 

decisions by consumers 
DCAl6 Establish codes of conduct for business activity and behaviour 
See also section 5.1.3.2.2 

BQM 
Drivlng cases, 
DCA17 Democratiz8 shareholder control 
DCA18 Change Vagal status of corporation so that it better reflecta 

original purpose 



-

- -------- ---- ----------------------------------. 

T.bla t5 (cont.) 

Bœ.' 
Driving c ••••• 
DCAl9 Incr ••••• har.hold.r, cUr.ctor .nd management li.bility 
DCA20 Gov.rnm.nt .ncourag •• th. diveraification of .har. ownerahip 

•• 
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Table 46 
Confirmation and contradiction of agribusiness driving cases 

Driving case Confirmation 
Contradictions 

code or examples 
Nader et al., 1916; 
Satin, 1987b; Mlntz 

DCA1 & Cohen, 1976; 
Goldman, 1988; 

W.Wg88.A21 

Gael, 1990; 
DCA2 Pound, 1989; 

W.Wg88.A21 

Coffin, 1981; 

OCA3 
Kneen, 1990; 
Gertler t 1981; 

W.Wg88.A20,A21 

Nader (t al., 

OCA4 
1976; 

Mlntz & Cohen, 
1976; 

Stoney. 1987; 
Basellne Market 

OCAS 
Research, 1988; 

Peter & Ghesqulere, 
1988; JoUy et al., 

1989; RevFIA5,7 
-

Codes: D=Drlvlng; C=Case; A=Agrlbuslness; Rev=Revlewer; W=WorkshoPi 
1=lntervlew; Tr=Contradlctlng comments; FI=Conflrmlng comments 

..., 

Revised (V) or 
Additional (A) case 

Code and 
date 

~ -

'-



Table 46 (cont.) 

Driving case Confirmation 
Contradictions 

code or ex amples 
W.Wg88.A19; RevFlA7 

DCA8 W.Or88.A3; Anon .• 1989f; 
Meeker-Lowry. 1988 

W.Wg88.A22,A23; 
I.Br88.A 1,A2: 

I.KI89.A3,A4,A5 
I.Co88.AS; 

I.Sc88.A7,A8: 
I.Ze88.A9: Hill, 1988a: I.SW89.A10,Al1; 
Boutet. 19B9; Gregoire 

Blrd, 1988; Hunt, 1989: OCA7 
& Rocq, 1988: 

Davla, 1989; Kohl. 1990; 
RevTrG88 

Hall et al.. 1989; COG. 
1990; Marder. 1990; 

Goldlteln. 1990; Daguet. 
1989/90; RevFIA 19; 

RevTrA11 

Schumacher, 1973; 
DCA8 Robertson. 1983; 

Henderaon. 1981: RevFIA 14 

I.GI88.A 15; Epateln, 
1989; Griffith. 1989; DCA9 

Sledenburg. 1989; 
Marquardt. 1989a 

Klerans & Stewart. 1988; 
McQualg. 1987; Francis. 

DCA10 1988; Brander. 1988; Wolfson. 1988 
Blenkarn. 1 e58; 
WoHson, 1988 

.-

Codes: D=Drlvlng; CeCase; A=Agrlbualneas; Rev=Revlewer; W=Worklhop; 
l"'lntervlew: Tr"COntradlctlng commenta: FI=Conflrmlng commenta 

.... 

Revised CV) or Code and 
Additional CA) case date 

CV) Dlstr:butlon ln 
conventlonal system 
IImlted by organlc 
market Immaturlty. 

the dlfferent quaUtles 
of the organlc product, DCA7.1 
poor underatandlng of 8/90 

organlc ln the 
conventlonal ayatem. and 

the lack of verification 
procedures for green 

products 

CV) Agreement on ~e1 for 
tax revlslons. but OCA10.1 

controveray regardlng 8/90 
whlch changes to make 

-

t", 

tome '. 'f=~ "Mr~t«i"'M'''érlHsn(""",ei!8-Ï).J·tf.3'M!rne+:i'é!I4'''&+i""""",-,-"""~~".~.,,, 

ao. 
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Driving case 
code 

DCA11 

DCA12 

DCA13 

DCA14 

DCA15 

Table 46 (cont.) 

• • 
Confirmation 
or ex amples 

McQuaig, 1987; 
Francis, 1986; 

Kierans & Stewart, 1988 

SChumacher, 1973; 
Robertson, 1983~ 1987; 

Henderson, 1981; RevFiA8 

ICE, 1982; Berger, 1983; 
Turnbull, 1986; Ekins, 

19860; Meeker-Lowry, 1988 

I.GI68.A 13; Gips, 1987; 
Nic, 1989; RevFi5,14 

I.GI88.A 18; W.Or88.A3; 
W.Wi89.A8; Eiaenkraft, 1990; 

Meeker-Lowry, 1988; 
RevFiA7 

Contradictions 

Marquardt, 1989b 

Nicholson, 1987; 
Eisenkraft, 1990 

RevTrA42 

Revised (V) or 
Additional (A) case 

(V) Information is often 
difficult to obtain and 

expensive to disseminate 

CV) Ethical inves1men1 
may distract people from 

supporting truly 
alternative enterprises 
CV) Ethical investment 
requires standards and 

monitoring 

Codes: O-Driving; C-Case; A=Agribusiness; Rev=Reviewer; W:=Workshop; 
'-\nterview; Tr-Contradlcting comments; Fi=Confirming comments 

w 

Code an\:! 
date 

- - --

-

DCA14.1 
6/90 

- -

DCA 15.1 
6/90 

DCA15.2 
8/90 

~ 



Table 46 (cont.) 

Driving case Confirmation 
Contradictions 

Revised (V) or 
code or examples Additional (A) case 

I.Gi88.A 14; 
DCA16 Gips, 1987; 

Meeker-Lowry, 1988 

Nader et al., 1976; 
DCA17 Kierans & Stewart, 1988; 

Francis, 1986; RevFiA 17 

I.Gi88.A20; 

DCA18 
Nader et al., 1976; 

Mintz & Cohen, 1976; 
Kierans & Stewart, 1988 

Nader et al' r 1976; 
DCA19 Kierans & Stewart, 1988; 

Francis, 1986; RevFiA5 

Speiser, 1986, 1988; 
Broadening share 
ownership proposai 

Morehou8e, 1986; 
DCA20 Lutz & Lux, 1979 may not address Ekins, 1986b; 

issue8 of democratic 
RevFiA20 

management 

Codes: D=Driving; C=Case; A=Agribusine8s; Rev=Reviewer; W=Workshop; 
1=lnterview; Tr=Contradicting comments; Fi=Confirming commenta 

Code and 
date 

DCA20.1 
6/90 

" ~ 

1 

1 

... .... 



used to analyze agribusiness activity. This was not a surprising result, 

as the discipline of agricu1tural economics has been identified as one of 

the lea.t likaly agricultural disciplina. to support an aqroecological 

analy.i. of th~ food system (cf. Busch and Lacy, 1983). Many specifie 

comments from theae reviewera could not be uBed because they had no 

relevance to an agroecological paradigme 

4.2.2 Trpe., trpologia. alld a gallaral ~haol'f 

Driving casea from government and research institutional activity 

areaa, and .ome very preliminary thoughta on agribuaine •• driving caseB 

(the majority of work on thi. sect or developed aftar a general theory wa. 

formulated), were organized on paper in various arrangements looking for 

controlled compari.ons. Early comparison. focused on using the conceptual 

tools discussad in Section 3.2 to identify clear suatainabla agriculture 

goals and objective. for each institutional area. Theae goals and objec-

tivea, once identified, would become the agenda for individuala and or-

ganizationa attempting to promote Bustainable agriculture. This analysis 

drew heavily on Management by Objective. (MBO) thinking (cf. Hersey and 

Blanchard, 1982). Ca.e. did not, however, fit readily into goal, objec-

tive and atrategy typologies. As l read more progressive management 

theory, I concluded that the principal reason for this lack of fit was the 

failure of MBO thinking to account for ecological realities (cf. Peters 

and Waterman, 1982, Evans and Russell, 1989). l did retain, however, from 

thi. attempt the importance of including some kind of goal-directed typol-

ogy. 
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( 
The second major typology attempted revolved around a tUne sC'\lle. 

Driving cases were sorted according to whether they could be Unplemented 

in the short, medium or long terme Feedback from severa! sources sup-

ported my initial idea that incremental changes were pol8ible in the 

Ihort term al part of a long-term proc.as of profound change. This typol-

ogy wu partly successful in that it identified the ways in which inatitu-

tional aetivities can evolve over time. !WO weakness were apparent, 

however: 1) the absence of cODlllon purpose in many of the grouped cases; 

and 2) many of the Clles could, in fact, be applied in the short, medium 

or long tarm, but it was not possible to detcrmine which of the driv.ing 

cases would be most efficient in each periode 

The deeision to attempt an afficiency - substitution... radesign 

typology was a sudden, intuitive, inspirational one. l wu rereading how 

thi. typo l ogy had been applied to the farm-seale conversion process and 

suddanly realized it could be applied to changes at an institutional 

level. It occurred ta me that if institutions are to support the transi-

tion that is taking place on the farm, then their acti""ities need to 

chang. in a manner consistent with agronomie transition. 

In setting out to examine whether this typology was appropriate for 

organizing the cases developed, l first applied it to the three institu-

tional areas in genera! terms (Table 47). Extrapolating fror<' Hill' s 

(1985a) typology of agronomic transition strategies, l tentatively con-

cluded that efHeiency-stage activities at an institutional level shou1d 

involve minor changes to existing program8, operations and regulations to 

create a more positive environment for those interested or involved .in 

( lustainable agriculture. These kindl of activities would be implemented 

at lower levels in the structure of an institution or business because 
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~abll '7 
GaD.ral Ix_pli' o~ IfficJ..acr, .ub.ti~utioa aDd r.4aaJ.ga 

actbJ.tie. (currlat aDd pot.D~ial) 

IfficJ.aacr 

Sub.tJ. tUtiOD 

lad •• iga 

Prao ••• 

Modify procedure. ta 
apeed up decilion-making 
proee .. 

Introduce new procedures 
and accountability modela 
within exilting organiz
ational structura. 

O •• ign organizational 
.tructura. and decilion
making procedure. to be 
compatibla with ae010gica1 
"lawl" and realitiei 

COntint 

Modify exilting program. 
to better maat atatad 
poliey, reae.rch or 
bulina •• goal • 

Introduca Buatain.b1. 
agriculture polieia., 
r •••• rch, or produet. into 
current structurel .nd 
activiti •• 

Adopt sUlltainabla .gricul-. 
tur. goala .a ~ goals 
for the food syatem, and 
dalign and implement 
prograœ., re.aarch, 
producta and .arvLc •• to 
maet them 
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su ch changes would genera11y occur in the context of currently acceptable 

methoda of implementation. Generally, costs would not be prohibitive and 

no complicated analyses wou1d be required. Substitution activities 

should focus on the replacement of one product, technique or activity for 

another, or on the addition of a parallel maasure with a si.milar structure 

but different intente More levels of the organization would be involved, 

design and implementation would likely take longer, and explicit approval 

by Beni~L" staff would likely be required. The redesign approach recog

nizea the existence of ecological laws, and takes them into account in its 

attempt to mimic ec010gical processes (Table 4, Section 1.6). Redesign 

would take the longest time to implement and demand greater changes in the 

use of human and physical resources than the other approaches. The unique 

bene fit of redesign is that it generates permanent solutions to problems. 

I:t would be unli.kely, however, to be achieved until institutions have 

tried efficiency and substitution strategies and found them wanting. 

Following this thinking, the driving cases were accordingly arranged 

(Table 48). The cales fit well into thil kind of typology with the excep

tion of sorne of thole in the research domain~ In general, solutions in 

thi. are a are more indirect, long-term and concatenated than those in the 

other two areas investigated. The differences also reflect the more in

tangible nature of the scientific process. Although a11 these sect ors are 

driven by assumptions, the research enterprise is a fundamental expression 

of our concepts of knowledge. Many of the more tangible activities of 

policy making and business are based on research outc.omes. This dif

ference also explains why certain acti. vities in the research sector appear 

in different typologies. Retraining programs, for ex ample , are typed as 

efficiency strategies in the research sector, and as substitution 
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Ifficienc~ 

DCGl 
DCG6 
DOO7 
DOO8 
DOO13 
DCG14 
DCGIS 
DOO17 

Sybstitution 

DOO2 
DCG12 
DCG16 
DOO18.1 
DCG19 
DCG20 
00021 
DCG26 

RedeBign 

DCG3 
DCG4 
DCGS 
DCG9 
DOOIO 
DCGl! 
DCG22 
DCG23 
DCG24 
DCG2S 

~.bl. ". 
Cat.egorh.t.ion of driving c.... according to an 
.~fici.nc7, .ubatitutioD, red.aign typology 

..... rch 

DCSS.l 
DCS11 
DCS1S 
DCS21 
DCS2 

DeS1.1 
DCS3 
DCSS 
DCS7 
DCS9 
DCSIO 
DCS13 
DCS14 
DCS18 
DCS20 
DCS23 
DCS25 
DCS26 
DCS27 

DCS4 
DCS6.1 
DCS12 
DCS16 
DCS17 
DCS19 
DCS24 
DCS28 
DCS29.1 
DCS30 
DCS31 
DCS32 

*Modifications to legal status of 
corporation 

*Shareholder control strategies 

*Building structures to confront power 
of large corporations 

*Marketing organie food 
*Ethical investment strategies 
*Con8umer boycotte 

*Loealizing the food economy 
*New paradigms in economie8 
*Redeligning the busine8s bottom line 

• Preliminary cases developed bafore any dstailed work was undertaken. 
Cases changed considerably after further data and feedback was colleeted. 
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strategies in the 9,~vernmer.t sector. Because information and training is 

so critical to the rosearch enterprise, retraining strategies better suit 

the efficiency, than the substitution typology. l feel, however, that 

this situation doea not unduly weaken the typology. It is not clear that 

any conceptual frarnework that attempts to be comprehensive can also be 

totally complete (cf. Lin(,~oln and Guba, 1985) 

Using the sarne method as used to develop cases from themes (seeking 

relationships between types: causal, functional, syrnptom and source, means 

and ands) a ganeral theory emerged: institutional activities to support 

the transition from conventional to sustainable agriculture can be 

analy~ed by, and implemented, according to an efficiency - substitution -

redesign typology. Such a general theory meets Diesing (1972)' s criteria 

for ganeral theory: holistic (the theory covers the full range of possible 

inatitutional activities); concatenated rather than hicrarchical (each 

type is distinct and yet connected to the others); close to ordinary ex

periance (it organizes the real activities of real institutions); and 

dialectically related (in a conversion context, action in any of these 

thr4e areas draws attention to existing or potential activities in the 

other twO). These ideas are more fully developed in the discussion. 
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5.0 Di.cu .. ion 

The purpose of this chapter is to further explore the ideas 

presented in the Results Section and to weave the data from that section 

into a narrative that more clearly expresses the results of the study. 

The general theory is used to organize and present the data. This 

provides the reader a better opportunity to examine the conceptual 

coherence of the generai theory. The narrative i8 divided into the three 

institutional areas, although there is overlap in certain subsectiona. 

5.1 Gov.ma.nt.l and pa1a-go •• ma.ntal inatitution. 

The discussion in this section concentrates on four different . 

aspects of the transition. In Table 47, efficiency, substitution, and 

redesign concepts were applied in general terms to the process of making 

de,,::isions, and to the content of the decisions. The deficiencies of 

government management procedures (and of public administration generally), 

and efficiency and substition solutions, have been discuBBed extenBively 

(cf. Jackson and Atkinson, 1980; Forbes, 1985; Beaubien, 1986; P~08S, 

1986; Skogstad, 1987; Jabes and Zussman, 1988; Jackson, 1988; Plumptre, 

1988; Osbaldeston, 1989; Zussman and JabeB, 199Q). The emphasis here iB 

on efficiency, substitution and redesign of the content of decisions, and 

on the redesign of the organizational process, as these areas have 

received less attention. Note that the research and research funding ac~ 

..... 
tivities of government will be discussed in Section 5.2. 
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5.1.1 Bffieiency-.ta9 •• trat~i." reaoviD9 prt.ary r •• traiDiD9 fore •• 

5.1.1.1 Poliei •• and prQ9r ... that liait di •• r.ificatiOD 

A number of federal and provincial government agronomie and market-

ing proqrama and policiea have been implicated as impedimenta to the 

diversification of farming syatema13 (Table 49). The OECD (1988) has 

stated that removing constraints to diversification should be a primary 

strateqy for Bo17;nq agrjcultural problems. 

A number of these impediments will probably be hard to remove be-

cause their precise effects are difficult to identify. In the absence of 

concrete evidence, decision makers have tend ad not to Act (Pidgeon, 1984; 

Manning, 1988), especially when no politically viable direction is ap-

parent. The Western Grain Transportation Act (WGTA) and the Feed Freight 

As.istance program are good examples of policies in this category 

(Pidgeon, 1984; Senate of Canada, 1984; Gilson, 1987). 

other barriers may be eaeier to weaken or remove. For exemple, crop 

in.urance progrems could encourage divsreification by broadeninq the con-

c.pt of good management to include environmentally-sound practices 

(Conservation Council of Ontario, 1986). In many instances, a farmer who 

doa. not uaa pesticides and fartilizers is regarded as a poor manager and 

i8 danied coverage. Pidgaon (1984) has recommended that prairie crop in-

surance benefits be increased for specialty crops that conserve soil. The 

Canada-Saskatchewan Crop Insurance program has effectively set up such a 

13. Note that , the agroecological concept of diversification is con
siderably more sophisticated than the limited economic one that is cur
rently espoused by governments and large agribusiness firms (see Kneen, 
1990 for a discussion of the limitations of the latter). 
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Tabla .9 
caaadian polieia. and progr... iaplicated a. iape4t.ent. to 

proqram. policy. or act 

Canada Wheat Board quotas 

Feed Freight Assistance 

Ontario Drainage Act and municipal 
taxation 

Western Grain Transportation Act 

We.tern Grain Stabili~ation Act 

Agricultural Stabilization Board 

Daficiency paymant programa basad on 
acr.s eeeded 

Special Canadian Grains program 

Federal Fertilizer Act 

Pesticide registration process 

Crop insurance programa 

Ontario sales tax exemption for 
aynthetically compounded fertilizera 
and pesticides 

Major erops and liv.stock production 
8ubeidies 
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Cittd in 

Senate of Canada (1984); 
Nowland (1987); Veaman (1987) 

Sarne as above 

Conservation Council of Ont. 
(CCO) (1986); Gilson (1987) 

Gilson (1987); Veaman .< 1987) ; 
Carmichael & Macmillan (1999) 
Economie Council of Canada 
(1988) 

Pidgeon (1984); Gilson (1997) 
Economie Council of Canada 
(1988) 

Bond et al. (1986) 

Carmichaal & Macmillan (1988) 

Economie Council of Canada 
(1988) 

Greenprint for Canada (1989) 

Greenprint for Canada (1989) 

Pidgeon (1984); CCC (1986) 
Gilson (1987); Veeman (1987) 

Bond et al. (1986); Fleming 
(1987); MacRae (1987); 
Postel (1987) 
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program targeted at organic producers. The program has set prices for 

organie eereals at 3.5 cents 1 pound higher than priees for non-organie, 

Wheat Board grains. For non-Board grains, the market priee has been set 

at 20' &bave conventional (Braidek, 1990). The longer-term need is to 

de.ign erop insurance programs for farming syatems, not juat for specifie 

cropa14 • 

The rèderal Ferti1izer Act could be modified to allow for easier 

regiatration of organie fertilizers. Presently, the requlations require 

that a precise minimum formulation for maeronutrients be conaiatently 

preaent. For biologieal materials and natural rock powders su ch 

quaranteed analyses are difficult to achieve conaistently, and the impor-

tance of ether aspects of theae materiala ia ignored. Many suatainable 

agricl:lture proponents ~eel that the Act ia wEoll administered, but that 

~ts terme of referenee are inappropriate. The Act ia deaigned more to 

prevent fraud than to support specifie agronomie praetices. The absence 

of alternative produets in the marketplaca can make transition to organic 

farming more diffieult. Modifying the terme of reference for the Act doea 

not eliminate the need for more reRearch on alternative fertilizers ta 

identify their uaafulneas. 

The impact of inappropriate government programs is cumulative. Be-

cause moat restrain diversification by focuaing on the production of 

14. other problems with crop inaurance, not related specifically to issuea 
of euetainability, have been identified and need resolution. For example, 
fixing the priee of the insured yield early in the season meana that sub
sequent crop priee changes are not reflected in the insurance (Economie 
Council af Canada, 1988). A further problem is the absence of equivalent 
programs for forage, pasture and livestock, and this may be diacouraging 
the reintegration of livestoek and cropping systems. The recently an
nounced red meat ttabilization program (Bertin, 1989a) could help to al
leviate this imbalance. 
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specifie crops, more attention ls pa id to the commodity lobby. and 

correspondingly, the pressure for specifie commodity interventions in-

creases at the expense of policy options proposed by organizations ad-

dressing production- neutral strategies (including those within a systems 

orientation) (Economie Council of Canada, 1988). Coffin (1988) has ob-

served that commodity groups have increased in political strength at the 

expense of general farm organizations. 

5.1.1.2 progra.s that specifically restrain sustainable agriculture 

A number of specifie programs, regulations and operating ~ractices 

appear to create difficulties for entering or practicing organic farmers 

(Table 50). Theae e l ther encourage incompatible production practices or 

limit the ability of producers te market their producta as organically 

produced. Many of these barriers can be attributed to institutional ig-

norance. They may be overcome if the se institutions hire professionals 

who understand organic farming practices, or if they retrain current 

staff. For example, credit agency staff who understand sustainable 

production practices, and have access to appropriate data, appear to have 

a good appreciation of the credit worthiness of organic producers (Henning 

et al., 1990). 

Few marketing channels have been established for the products of 

sustainable practices, and producers of such products generally have 

little access to the decision making structures within existing marketing 

boards. Recent events suggeBt, however, that sorne pregress is bei~g made. 

The decision by the Canadian Egg Marketing Agency to permit an organic 

grower te market organic eggB without quota may be the beginning of a 
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Table 50 
80.e specifie C&Dadian govern.ental aDd para-governaeDtal reguIatioDs 

and operating praetices iaplicated iD re.training 
the deveIopaeDt of organie faraing 

Agency 1 system 

Marketing Boards 1 Ageneie. 
Wheat Board (Ontario) 
Potato (Manitoba) 
Dairy (federal) 
Soybean (Ontario) 

GradiDg 
Egg (Ontario) 
Fruit (federal) 

a •• 1th 
Sorne livestock health regulations, 

r.uch as those applying to black leg, 
and warbles (Alberta), and 
Marak's disease treatments (Ontario) 

Dairy aanitation regulations, 
specifying use of chlorinejiodine 

Labellin9 
Regulations re: labels on packaged 

imported goods at the retail level 

Credit 
Office du Credit Agriçole 

loan approval systems (Québec) 
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Problem implicated 

No organic food channels; limited 
# of wholesalers licensed by board 
who also buy erganic; organic 
growers not represented on 
standards committees; organic 
growers pay for irrelevant 
services. 

No organic food marketing channels. 
Encourages use of pesticides to 
achieve cosmetic perfection, 
which receives top grade 

May contravene certification 
standards for organic food 

May contravene certification 
standards for organic food 

Small volume relative to 
conventional channels, for which 
regulations were developed, 
creates relatively higher costs 
and labour needs 

May require evidence of chernieal 
use to approve loan. May 
not recognize existence of 
prernium priees for organic 
food so dispute accounts 
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neceseary re-evaluation by the marketing boards (Anon., 1989a). The board 

was persuaded that organic eggs were a specialty item that would not com-

pete with their regular product. This suggeets, however, that as produc-

tion of organic eggs increases, the board will have to develop a more com-

prehensive response. Organic milk is now available in Québec, and a num-

ber of Ontario organic milk producers have had pr€liminary discussions 

with dairies. The main obstacle to processing and marketing organic milk 

in Quebec was not supply1S, but rather obtaining government and marketing 

board approval (J. Boutet, Mouvement pour l'agriculture biologique, pers. 

comm., Sept. 1989). The Canadian Wheat Board is now assieting organic 

grain producers with exports (Crowley, 1990). Growing government inter-

est in the regulation and marketing of organic foode (MAPAQ, 1989; Ad hoc 

Committee on Organic and Natur~l Foods, 1990) has likely been a factor in 

encouraging the boards to work with organic producers and processors. If 

this trend continues it would parallel European developments where several 

governments have established organic product marketing within exiating 

services (Peter and Ghesquiêre, 1988). 

Other changes may come more slowly. Marketing boards may have to 

make new investments, or require businesses dealing with them to do so. 

For example, some Ontario communities have only one bin for collecting 

grain, resulting in the rnixing of organically-grown grain with 

conventionally-produced grains (Robert Houck, organ. c grain grower, pers. 

15. Although no comprehensive Canadian etudy of the supply needed to fur
nish an organic dairy has been performed, & British company has estab
lished a pilot program to process 1000 1 of organic milk/day (Anon., 
1989b) and one West German estimate ia that ~OOO l/day are required for 
that country (Grosch, 1985). ' 
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comm., April, 1988). The boards may also be reluctant to exempt or-

ganic producers from paying charges for services they do not use. 

5.1.2 Subatitution-atage atrategiea, aupportiDg driYiDg forcea16 

5.1.2.1 Training 

5.1.2.1.1 Agroecology training progr .. a and a .. inar aeriea for ataff 

acientiata, econoaiata, and credi~ agenar ataff 

•• 

Within the federal government, training programa on a variety of 

aubjecta are offered on a regular baaia (language, management, environmen-

tal impact aa.eaamant, etc.). Saminara on agroecoloqy hava already bean 

given and a atructure already exiata for presenting agroecology ahort 

coursea. Provinaially, the Alberta Department of Agriculture has been 

running workahops for agricultural landers that could act,ap a model for 

agroecolPgy training for credit agency staff. Such training courses could 

also include tours of auatainable farms. A regular seminar series on 

agroecological topics yould alao facilitata scientific and economie ap-

preciation of auatainable agriculture. 

5.1.2.1.2 Training progr ... for exten.ion paraoaDel 

The federal government should facilitata the work of provincial 

departmenta of agriculture in setting up training programs for axtension 

personnel. The Qu'bec department of agriculture started offering couraes 

16. Most of the substitution strategies ara sChool-of-thought neutral ax
eept whcre indicated, i.e., the needs of different austainable agriculture 
schools of thought ean be addressed by the same kind of atrategy. 
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in the winter of 1989. The Ontario Ministry of Agriculture and Food 

(OMAr) ha. sponsored some ~onferences and seminara on BUBtainable agricul-

ture. The PEI depa:tment of agriculture ha. organized seminars, 

workahop., and farm tour. for it. extension .taff. Using the._ ex-

peri_nce., federal .taff could work with counterpartl in other province. 

to establish training protocols and curricula to encourage conaistency of 

programa acro.s the country. One possible forum for discusling thil ia 

the meeting of the mini.tera of agriculture. Of particular importance is 

the development of competence in helping farmers develop transition farm 

plana. 

Mo.t provinces have extension staff responsible for farmers using 

austainable practicea. Exten.ion networka are well developed and state-

financed in a numbar of European ~ountries (Peter and Ghesquière, 1988; 

Young and Schwenk, 1989). 

5.1.2.1.3 Training progr ... for far.erl 

The mo.t auccuasful farmer training in su.tainable agriculture is 

bsing earried out by private a •• oeiation. such as the Bcologieal Farmera 

A.aociation of Ontario, Canadian Organic Growers, le Centre de 

d6veloppement d'agrobiologie du Québec, the Similkameen-Okanagan Organic 

Producer. A.sociation, and Su.tainab19 Agriculture for the Valley Bcoaya-

tem (SAVE) -- New Brunlwiek. The.e asaoeiations have uled a mix of train-

ing strategies, including conferencea, farm toura, demonatration days, 

work.hops, and videos. Some have received irregular financial support 

trom a variety of government ageneiel including Agriculture Canada, 

provincial departmentl of agriculture, departments of education (in Québec 
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through the adult education services), and Employment and Immigra-

tion (retraining programa). The critical limiting factors for these kinds 

of programs (as identified in communication with the associations) are: 

a) lack of a sufficient number of qualified trainers to meet the 

demand for training courses: some associations have proposed that stan

dards for training trainera be developed, and that government assistance 

be provided for running the training progr~s; 

b) insufficient technical and financial assistance for developing 

transition training materials, such as manuals and videos; 

c) lack of farmer subsidies to coyer tuition, travel and time to 

permit their participation in longer courses. A number of jurisdictions 

in Europe offer such support. The state of Saarland, West Germany, 

provides small loana to converting farmera in the form of a replacer.lent 

salary while the farmer iB away on a week-long training program (300 DM 

-$180 Cdn), and tuition fees (200 DM -- -$120 Cdn) (Peter and Ghesquiêre, 

1988). An OMAF training program concerned with farm management and conser

vation (cf. Ontario Ministry of Agriculture and Food, 1987, 1988) permits 

courses offered by the Eco1ogica1 Farmers Association of Ontario to be 

covered (Lawrence Andres, President, EFAO, pers. comm., Nov. 1988). 

One possible model to explore is that used by a number of interna

tional development education agencies. In ex change for financial assis

tance, participants in programs agree to be invo1ved in training others. 

Farmers who receive assistance could contract with the program organizera 

for a certain number of demonstration days or workBhops with other farmera 

interested in undertaking a transition. 
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5.1.2.1.4 .evsletter 1 bulletin 

A number of private organizations publish bulletins, outlining the 

lat.st developmente in BUltainable agriculture in the field. Such bul-

letine provide an extremely useful service to the private sector. They 

are not as good at keeping abreast of institutional developments because 

most have neither the eontar.ts nor the resources to follow institutional 

aetivities. A bulletin delcribing sueh initiatIves as research projects, 

policy and program committeea and developments, provincial undertakings, 

opportunities for private aeetor input into government discussions, and 

funding programs for private sect or projects, would fill a large informa-

tion void. 

At this time, the most visible producte of luatainable agriculture 

aré organically-grown and raieed foodB. ThiB is largely because the term 

organie has some meaning in the market place (although consumer confusion 

doee remain [cf. Baseline Market ReBearch, 1988J), and because organic 

production practices have been described in a manner acceptable to the 

market place. Consequently, this section concentrates on this Bector. 

The market for organie fooda ia dynamic, with emerging opportunities and 

challenges. It existe, however, in a state of disequilibrium and inef-

ficieney (Hall et al., 1989), which can be reduced by policy interven-

tions. 
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5.1.2.2.1 Support for c.rt~fic.tioD 

Since the early 1980e, non-governmental ageneies in North America 

have been certifying organically-grown food. from farme practicing eu.

tainable agriculture. There are no national estimates yet of what per

cent age of production from Bustainable practieee is marketed in this way, 

but in Québec, the figure is estimated at 30\. 

Use of the label "eertified organic" developed a~ a way to assure 

eonsumers that the food they are eating is, in fact, grown according to 

the practices that are eommonly associated with the word "organic". Those 

involved in promoting "organie" food were aware of what had hap~ned to 

the "natural" food market. Because "natural" was not clearly described 

and protected, it was ea.y for the word to be coopted and used to deecribe 

almost Any kind of food product or proces •• 

The certification proces. is useful in our food economy because con

sumera usually do not know the farmer whose producta they are buying. 

Many organic growera are involved in interprovincial and international 

trade. In 80me countries, such as Japan, certification has not been as 

important a development. The Japanese sustainable agriculture movement 

has instead focused on bringing consumers and producers cloner together by 

creating consumer-producer cooperatives and buying groups, thereby reduc

ing the need for certification (Amano and Ichiraku, 1988; Rêthoré and 

Robineau, 1988). In thia kind of system, cona~mera may even be involved 

in farm management decisions. This approach is also being practiced in a 

few places in North America (Vandertuin, 1987; Van En, 1989). 

Certification is being undertaken by private agencies in aIl 

provinces in Canada. The certification standards aIl have a common base 
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1 but often differ in details, depending on the ecologica1 and 

economic conditions that exist in the region. Although based on 

"agroecological" principles, each set of standards is in fact a compromise 

between the idea1 situation and the state of development of 8ustainable 

practices in each region. For example, in some standards, certain fer-

tilizers and pesticides are permitted, even though they may have detrimen-

tal effects on beneficia1 soi1 organisms, natural pest control agents and 

wildlife (for a genera1 discussion of the prob1ems of synthetic fer-

tilizers and pesticides, see Appendix 11). In many cases, our understand-

ing of the eco1ogy of a pest or production system has not yet advanced to 

the point where we can assure a productive and profitable system without 

using such products over the short terme The diversity within the sus-

tainable agriculture movement also means that each set of standards is a 

compromise between the different schoole of thought. 

certification agencie. have had success ensuring that those in their 

program comp1y with the established standards. Verification procedures 

inc1ude on-site inspections, paper audit trails, and independent third 

party review of applications. Agencies have, however, no resources to 

verify those who claim to be producing organically but have not par-

ticipated in a recognized certification program. This deficiency in the 

certification process is widely perceived by farmers to be a major impedi-

ment to expansion of organic farming (cf. Cook, 1988; Henning et al., 

1990) • 

A number of US states have responded to this concern by either 

taking on the certification themselves (e.g., Texas, Washington, New 

Hampshire, Colorado, Oklahoma) or by providing regulatory and financial 

support to non-governmenta1 agencies (12 other states including Minnesota, 
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Ohio, California) (Center for Science in the Public Interest (CSPI), 

1989; poncavage, 1989). Typically, the regulatory support has involved 

legislating a definition and minimum production and processing standards. 

British Columbia passed the "Food Choice and Disclosure Act" in the summer 

of 1989, a bill to enable the regulation of the term organic and other al

ternative production systems. Québec and Manitoba Departments of Agricul

ture have been discussing with certification agencies the possible 

framework for regulatory support. At the federal level, Consumer and Cor

porate Affairs has accepted a definition of organic food written by the 

organic foods industry. This definition is presently only enforceable un

der the general provisions of section 5 of the Food and Drug Act and sec

tion 7 of the Consumer Packaging and Labelling Act respecting misleading 

and deceptive representation of food (Consumer and Corporate Affairs, 

1988). However, until the consumer perception of organic food has become 

clearer, the department is unlikely to enforce the definition even under 

these provisions (Charles Sheppard, Consumer and corporate Affairs, pers. 

comm., April, 1989). An ad hoc committee of the Canadian Agricultural 

Research Council (CARC) is presently developing recommendations for the 

federal government on how it can support the process of certifying organic 

products (Ad hoc Committee on Natural and Organic Foods, 1990). The 

committee's perception is that the federal government will have to act in 

order to coordinate provincial initiatives, to reassure consumers, and en-

sure access to international markets. This latter concern could be par-

ticularly important as international trade in organic foods is rapidly in

creasing (International Federation of Organic Agriculture Movements, 

1989). Concurrent to this growth is the development of regulations in the 

European Economie Community and in the USA that, in the present environ-
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ment, could prevent the sale of Canadian organic produce in these 

jurisdictions. Some are of the view that the EEC is quick to take ad

vantage of possible barriers to trade of Canadian goods (Hooper, 1989). 

The OECD (1988) has called for international certification standards to 

avoid trade problems in organic food. 

5.1.2.2.2 Support for direct and local •• rketing 

For sorne years now, municipal and provincial governments have been 

supporting certain forms of direct marketing and local purchase. Few of 

these supports, !.owever, have been designed specifically to promote sus

tainable agriculture and its products. The state of Texas has initiated a 

promotion of Texas organic food to complement their existing Taste of 

Texas promotion. The Department of Agriculture has a1so been providing 

technical and financial support to farmers markets, cooperatives and the 

development of local processing facilities, all part of their initiative 

to localize the food system (DeMarco, 1987). These programs have been 

developed during a period of budget cutbacks and elimination of programs 

that were thought to duplicate those of other departments (John Vlcek, As-

sistant Director of Marketing, pers. comm., July, 1988). Departments of 

agriculture in New York and Vermont have given grants to organic farmers 

to create marketing cooperatives (Center for Science in the Public Inter

est, 1989). Many states already have elements of these programs (cf. Bel

den et al., 1980) and many Canadian provinces and municipalities have 

provided limited support for farmers' markets. New Brunswick, for ex

ample, announced in 1988 a program valued at $86000 to encourage farmers' 
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markets in the province (Agriculture Canada, 1989b). This kind of 

initiative cou1d be easily modified to encourage organic production. 

5.1.2.2.3 In.titutional purcha •• 

Institutional purchase of organic food (or of any other products of 

sustainable practices that can be clearly differentiated in the 

marketplace) gives organic food a certain respectability and sets in mo

tion a chain of events that ultirnately leads to greater production levels. 

A number of USA states have used legislation on institutional purchase to 

encourage the production of locally-grown foods (Hyde and Kennedy, 1981), 

as have municipalities (Vail et al. 1985). The Québec government has in

stituted a sirnilar program for school purchase of loca11y-grown foods 

(Linteau, 1988). These buy locol programs can be modified to include pur

chase of organic and other foods produced from sustainable practices. 

The British Par1iarnentary restaurant, a high profile institution, is now 

ordering orgâulc food (Anon., 1988), as are hospitals in sorne Swedish 

provinces (Rundgren, 1989). 

5.1.2.2.4 Market re.earch 

Dernand is s:trong for certain products of sustainable systems in some 

regions of the country. A recent study, funded by Agriculture Canada, 

identified strong demand for organic fruits and vegetables in urban 

centres across the country (Baseline Market Research, 1988). This strong 

demand has made marketing easier for these products. Demand for other or

ganie, and for other sustainable agriculture, products has not been as 
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o strong, and producers have not had the resources to identify where 

the demand is, or how it could be stengthened (consumer awareness, clearly 

identified products, etc.). A comprehensive program of market research 

with the following elements would greatly improve the market information 

base. 

a) Priority products. Research should focus on organic meats, eggs 

and feedgrains, and on transitional products, including those grown under 

low-sprayand reduced synthetic fertilizer conditions17 • 

b) Priee. Some crops from sustainable agriculture operations sell at 

priees considerably above present priees. Research to identify the priee 

that the various target markets are willing to pay for different fresh and 

processed products can facilitate development of new markets. Possible 

target markets include coops and pre-order groups; farmers' markets and 

pick-your-own; health food stores; day care centres; hospitals and other 

health care institutions; public schools, colleges and universities; 

produce stores; gourmet and specialty shops; restaurants; eonvenience 

stores; and supermarkets (Christianson, 1988). New Hampshire publishes 

organic food priees in its marketing bulletin (Frisch, 1989). California 

has provided financial support to the Organic Market News and Information 

17. Not only does the market for transitional products need exploring, but 
also some concerted work needs to be done on definitions and standards. 
Some Canadian certification agencies have do ne preliminary work on 
developing transitional standards and the state of Texas has a transition 
label. Note that developing hay mar~~ts is not seen as viable within a 
sustainability context except in the situation where field crop producers 
join with animal producers to ex change feed for manure (Anon., 1989c). 
This is because hay exports can result in a serioue decline in soil K and 
this can usually only be made up by importing K fertilizer onto the farm 
(Vogtmann et al., 1986). An even more serious deficit can be experienced 
by grain producers, especially those exporting more than 25\ of their 
production (Zettel, 1988). 
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Service (OMNIS), which publishes a weekly priee bulletin and dis

seminates supply and priee data to analysts (Franco, 1989). 

c) Promotion. Although the context for food promotion in sustainable 

agriculture differs from that of our present system (see Section 

5.1.3.2.2), promotional strategies are still necessary. What kinds of 

presentation (food and packaging) are attractive to existing and potential 

buyers? What colours are appealing? What kinds of labels or symbols are 

viable? What are the characteristics of sustainable food production that 

appeal to purchasers? What are the most relevant advertising tools? 

d) Place. Because local production and distribution systems are es

sential to sustainable agriculture, special attention needs to be paid to 

opportunities for local distribution. This is especially so for regions 

in which local demand appears to be weak (e.g., fruits and vegetablds in 

the Prairies, meat in the Maritimes). 

5.1.2.2.5 Iaproving con8uaer inforaation 

Market inefficiencies are partly caused by insufficient consumer in

formation (Hall et al., 1989). Public demands for information on food 

production and handling practices, particularly among al1ergy sufferers, 

is on the increase. The food industry has exerted considerable influence 

on decision makers' perceptions of this issue (Hall, 1974; Warnock, 1978; 

Pim, 1986), thereby limiting consumer access to information. The process 

of certifying organic food is one way of permitting consumers to obtain 

full information on the practices involved in food production, processing 

and distribution, particu1ar1y because it discloses more about the prac

tices involved than government regualtions require (Th~riault, 1988). For 
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example, the Health Inspection and Grade Stamps indicate that a 

product has been visually inspected for grading and "wholesomeness", but 

tells the customer lit~le about the production process. 

Sorne progress on increaaing consumer information, using penalties, 

ia being made in the USA, particularly in California as a ~esult of the 

controversial Proposition 65, the "Safe Drinking Water and Toxic Enforce-

ment Act". This act requires that companies with more than 10 employees 

warn citizena if they are exposed to significant levels of chernicals caus-

lng cancer or blrth defects. At the beginning, 29 chemicals were covered 

by the law, but the list had grown to 296 by July, 1989 (Phipps et al., 

1989). Food, drugs and cosrnetics that are regulated by the USA Food and 

Drug Administration have been exempted from warning requirements. The 

California government is also permitting food companies to use toll-free 

numbers in stores rather than providing shelf and label warnings. These 

provisions essentially gut the initiative and have been challenged in 

court by proposition proponents (Kramer and van Ravenswaay, 1989; Phipps 

et al., 1989). As of spring 1988, similar proposals had been introduced 

in 20 other states. In Canada, such a process would have to be initiated 

by a provincial or the federal government because the proposition system 

ls weaker in Canada, existing only in sorne municipalities. The Workplace 

Hazards Materials Information System (WHMIS), however, might provide a 

framework for auch regulations. The system is a reault of amendments to 

the Hazardous Products Act and The Canada Labour Code at the federal level 

and amendments to each province's occupational Health and Safety Act. At 

this point the system only applies to workers in the workplace. Substan-

~ 
.' 

o •• tial changes to the context and content of the amendments will be re-

quired, however, to produce Proposition 65-type leg~slation. 
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Maine recently paased two bills to provide consumera with more in

formation on contaminants in food. One requires country of origin labell

ing for imports from countries using pesticides banned in the USA and sets 

up an in-store education program for consumers on the implications. The 

second bill requires retail out lets to post a conspicuous sign informing 

consumers that suspect post-harvest treatmenta (Benomyl, Biphenyl, ClPe, 

Captan and others) have been used on the food (Anon., 1989d). 

5.1.2.3 Safety net and production incentive progr ... 

5.1.2.3.1 crop in.urance 

The efficiency approach, discussed above, involves modifying the 

definition of good management and the fee structure to permit premium pay

ment. for those who are able to sell their products at higher prices. A 

substitution strategy involves designing a distinct crop insurancp program 

to support farmers in transition, as has been done on a pilot scale by the 

PEI Department of Agriculture. The department underwrites 50% of any 

yield reduction associated with the transition, up to a maximum of $5000 

par cooperator/year. During the trial period, this assistance has been 

restricted to coverage on 20 acres or 10\ of the total farm acreage, 

whichever is less (PEI Department of Agriculture, 1988). The state of 

Saarland, West Germany offers compensation payments for Any lost incorne 

during the conversion period (up to 5000 DM ($3000 Cdn) depending on 

family status and year of the conversion) (Peter and Ghesquière, 1988). 

Another possibility is being considered by the USA Congress. The 

1990 Farm Bill could conta in a provision for rotation and IPM crop in

surance (Benbrook, 1988). This is not as desirable because it diminishes 
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the systems focus of crop insurance programs. See AppL_dix 12 for a 

fuller discussion of the limitations of the approaches taken in the 1985 

Farm Bill and those proposed for the 1990 Bill. 

5.1.2.3.2 Credit a •• i.tance 

Governments in Canada have traciitionally supplied credit assistance 

to farmers through guarantees and interest rate subsidies (Canadian 

Federation of Agriculture, 1983). Credit policy is a powerful too1 (Office 

of Technology Assessment, 1986) that can and has been used to shape 

agricultural structure and practice, and that could be used to promote 

sustainable agriculture. Different kinds of assistance prograDs could be 

provided through the Farm Credit Corporation (~'CC). FCC and government 

programs have effectively provided services that commercial lenders could 

or would not provide, and have stimulated, at times, the development of 

certain commQ,dities (Agriculture Canada, 1983) 18. 

The states of Texas, Iowa, Kentucky, Missouri, Nebraska have 

developed a "Linked Deposit Program" to prorr, • .>te the diversification of 

agricultural production and processing in the state (DeMarco, 1989). In 

Texas, state treasury deposits are made available through all 1600 state-

approved financial institutions at lower interest rates. Producers fOl-

lowing sustainable agricultural practices are one of the targeted groups 

for the program. Approximately US$2 million has been used so far in the 

program, a sum that has attracted over $3 million in additional private 

investment (Reynolds, 1988a,b). With financing comes technical assis-

'.Jr 

18. The recent FCC restructuring suggests that they are now less inter-
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tance. Minnesota has developed a credit program apecifically for 

organic farmera. 

The province of Qu'bec'a "An Act Reapecting Farm Finance" (Qu,bec 

Official Publiaher, 1987) containa a aection (Section 3 -- Special Loana) 

that mlght be an appropriate vehicle to provide thia kind of credit aaaia

tance. It providea for credit and a aubaidy to producers who need to con

vert their production syatem becauae of aevere economic dialocations. Of 

particular intereat ia the proviaion to loan aufficient funda for conver

aion and living expen... (subj.ct to a maximum) until alternative produc

tion ia auitab1y .atab1ished. Modifications to this ACt could easily be 

made to include farmers converting to auatainab1e practicea. 

5.1.2.3.3 Production aubaidi.a 

In concert with credit policy, production aubaidies have been uaed 

to encourage production of particu1ar commoditiea. Some analysts propose 

that a aimilar approach be uaed to encourage euatainable agriculture with 

one major conceptua1 ditference. Supportera advocate that the aubaidie. 

be deeigned to eupport aystems rather than apecific commodities, and to 

incorporate externalitiea, aomething that would be a eubatantial departure 

fram previoua praotice (Daberkow and Reichelderfer, 1988). Othera hava 

recommended providing aubsidies for specifie kinds of capital equipment to 

facilitate the developmant of more 80010gical ayatems. For example, 

Bateman and Lampkin (1986) have suggaated that during the tranaition 

perJ.od aubaidiea ahould be providad for capital-equipment investmenta, 

auch aa waste-handling .ystems, to facilitate the davelopment of on-farm 

fertilization programs19 • A poaaible variation on this theme is subaidiz-
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o· ing the purchase of equipment by farmer organizations or coopera-

tivea that loan equipment to tranaitional farmera. This euta down on the 

potential coata of experimenting with different kinda of equipment wh~le 

•• arching for the most appropriate option (D. Lafrance, Centre de 

d'veloppement d'agroDiologie du OU'bec, par •• comm., Sept. 1989). 

Denmark, Swaden and several German etate. have developed different 

kind8 of programs. The Daniah government has choaen to aubaidize con-

verting farmera at about $430/ha (payments over a three-year period) as 

part of a 10-year program to help convert 10\ of the country'a agricu1-

tural land to organic farming. They a180 olter development granta to con-

verting larmera and are contributing several million dollars to certifiea-

tion organizationa to asaiat their efforts. Thia atrategy is, however, 

controversial. Sorne believe that thia level of aubaidy/ha, given the 

Dani.h agricultural economy, is insufficient to.encourage farmera to con-

vert and propoae that it be increa.ed to at least $660/ha (Stopea and 

Woodward, 1988). Othera are afraid that Any level of aubaidy penaliz •• 

thoa. who have already converted, and may flood the market place with or

ganic food, thereby eliminating the organic p.t'emium20 (British Organic 

'armera and Organic Growera A8sociation, 1988). Some analysts propos. 

eatad in being an inatrument of governmant policy (Bertin, 1989b).19. Not. 
that a number of jurisdictiona in Europe and North America have had th ••• 
kinda of programs for aome time, but their emphaais ia ulually more on 
waate management than creation of .uatainable agriculture aystema. As a 
reault, the proqrama may actually be creating problema for aome farmera 
who have participated and are now intereated in undertaking a transition. 
Experience with Qu'bec dairy farmers involved in a transition program 
funded by Ententa Canada-Québec showa that tha liquid manura handling Iya
tarna promoted with aubaidiel by the province may be limiting fertilization 
and crop rotation optiona. 

20. It is not clear to what level production would have to rise for 
premium priee levela to fall (aee discussion above in Section 2.6). 
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that those farmers who have already convarted race ive the sama level 

of support as those converting in order to addrass the equity question 

(Midmore and Lampkin, 1988). Sweden has developed a program of this na

ture (Rundgren, 1989). 

Subsidies of this type are not without problems of potentia1 greater 

importance. The benefits have traditionally favoured the larger-sca1a 

operations, often to the detriment of the smal1er ones (cf. Rodefie1d et 

al., 1978; Troughton, 1985; Heffernan, 1986; Strange, 1988a). Further

more, the practiees that the subsidies have been designed ta encourage may 

be abandoned after the subsidy is removed (Swanson et al., 1986). 

European policy analysts have hoped ta avoid this situation by requiring 

that eligib1e farmers belong ta a certif ication agency. Then if the prac

tices are abandoned, the certification label is withdrawn, and an economic 

penalty results. 

One other interesting subsidy approach being practiced in Germany is 

payment for ec010gical management of non-produet.ive areas of the farm that 

produce favourable ecologica1 and economic benefHs for the wh01e farm en

vironment. In one program, farmers are paid to leave field borders un

sprayed to encourage native Uora and fauna and encourage biocontrol 

agents (Ahrens, 1987; OECD, 1988). 

A moderate level of subsidy, then, may be a suceessful part of a 

package of policy initiatives for the transition period if both the con

tent and process of subsidy administration are changed. Alternatives ta 

the methodo1ogies for deve10ping eligibiLty and for evaluating costa and 

benefits are required. To avoid committing large amounts of human and 

finaneial resourcea for budgeting and administration, su ch subsidies could 

be ineluded in an existing program, sueh as Ontario' s Land Stewardship 
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Ptoqram. The number of farmers who might partieipate in auc1\ 

proqrama ia unclear. One indication is provided by a reeent aurvey 

carr1.ed out for the American Soybean Asaociation (1989). When aakad how 

they felt about a farm program requiring reduct1.ons in erop chemical use, 

60' of farmera were oppoaed, 25' in favour. When payment8 ware added to 

lupport farrnera making reductions, opposition fell to 41' of respondent8. 

These re8ults 8uggest that a number of farmera would be positively in-

fluenced by the presance of financial supports. 

5.1.2.3.4 ~.x p1'OYi.siool 

Taxation poliey ha. long been recognized as a major cause of our 

present agriculture problema. Provisions that encouraqe the substitution 

of land and capital for labour have been .particularly criticized 

(Rodefield et al., 1978; l'linn and Buttel, 1980; Youngberg and' Butte1, 

1984b; Troughton, 1985; Strange, 1988a). For example, Accelerated Capital 

Coat Allowance provilions have been identified aa penalizinl~ thola who 

wieh to follow a lower capital intenlity approach. 

AI a preliminary atep toward identifying potential tax changea, 

there is a need for a comprehensive review, of this kind recently under-

taken in the USA by the Natural Resources Cefence Counc1.1 (Ward et al., 

1989), of how the Canadian tax code diacour&ges sustainable practice •• 

According to the report, the 1986 Tax Reforma in the USA rafleetad the 

need to protect the environment by changing tax provisions, an orientation 

that has been miasing from Canadian tax law changes. The 1986 Act 

removad: a) many of the benefita of tax ahalter invaating in. agriculture, 

b) the biases to overproduction, including capital investment incentivas, 
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preferential treatment of capital gains; and c) incentives for 

bringing marginal land into production2l • In their assessment of 

changea that still have to be made, the NRDC identified the following 

areas: a) cash accounting contributing to excessive expenditure on input 

supplies; b) ACCA contributing to the breaking of marginal land; e) fer-

tilizer and lime deductions encouraging applications in excess of those 

necessary for sustainable crop yields. The NRDC proposed changes to 

•• moderate the negative consequences of these provi~ions without unduly 

penalizing farmers or creating unneeessarily large administrations. 

TheBe kinde of changes remove some of the forces restraining the develop-

ment of Buatainable practicea. 

Taxation penalitiee and rewards can also be developed. The appliea-

tion of a pollution tax to synthetic fertilizers and pesticides has been 

proposed by a number of analysta to make agricultural chemicala better 

reflept their social and environmental costs (Costanza, 1987; Fleming, 

1987; Postel, 1987; Weinachenk, 1987). Sorne have proposed low tax levels 

(around 1') to generate funds for monitoring pollution and for conducting 

reaearch on alternatives (Fleming, 1987; Postel, 1987; Ward et al., 1989). 

Thi. approach may have Bome appeal to poliey makers because costs are low, 

money 1s raised for other budget areas22 , and consumption is not 

reltricted so much that the chemical lobby would be very actively opposed. 

It does not, however, reflect the polluter pays principle to which some 

21. Unfortunately, sorne of these change, are now being questioned in Con
greBs. 

22. Oates (1988), on the other hand, opposes the use of tax revenues for 
environmental activities and aa a meana of quelling industry objections. 
He feels that tax revenues should become part of general revenues in order 
to counter the effects of the many welfare-distorting taxes that govern
ments have impesed. 
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jurisdictions have committed themselves. Also, this level of tax is 

not likely to reduce pollution in the short term (Daberkow and Reichelder-

fer, 1988; OECD, 1988). 

A higher tax level would have a greater allocative impact. 

Weinschenck (1987: 58) has stated that a nitrogen tax should " ••• induce 

changes in the farm organization ••• (including) better and more careful 

use of organic fertilizer (and) diversification of the crop rotation.". 

Su ch a tax, however, could require more administrative inputs, could 

result in higher consumer priees, and would raise a psychological barrier 

for policy makers, i.e., promoting an explicit policy of production redu~~ 

tion in some major farm commodities. Koopmans (1987) modelled the poten-

tial effect in Europe of a 50% tax on nitrogen, phosphorus and potassium 

over a 20-year periode He predicted major reductions in wheat and rice 

outputs, a decline in fertilizer use of 27%, and greater than 20% reduc-

tion in fertilizer delivery to the environment. Even with these reduc-

tions he concluded that these " ••• measures to protect and improve the en-

vironment are not necessarily at variance with economic objectives, par-

ticularly farm incomes." (p. 158). Land and product priees would rise 

substantially, however. Other German data suggest that a fertilizer tax 

of 200% would reduce use by 30%, farm income by 25% and water pollution 

by 50%. Farmers would, in response, place more N-fixing crops in their 

rotations. A similar rate of tax on pesticides would reduce consumption 

to just 18% of current levels (OECD, 1988). As both the manufacturers and 

the farmers need to take responsibility for the environmental damages of 

pesticides (othees are also responsible for pesticide use of course, but 

difficult to caver by a tax), the tax rate needs to be high enough that 

consumption is substantially reduced and companies financially penalized. 
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Maass (1989) has ealeulated that a tax rate of 35\ will eover many 

of the external eosts of synthetie ehemieal uae. A general problem with 

input taxes is that non-polluting users are as affeeted as polluters 

(OleO, 1988). 

Pollution taxes on agricultural ehemieala have been implemented in a 

number of jurisdietions in the USA and Europe and are under consideration 

elsewhere (Postel, 1987; OECO, 1988; Benbrook, 1989)23. Most of the 

jurisdictions using them have more acute environmental problems asaociated 

with agricultura1 chemicals than does Canada at the present time. Given 

some of the effeets of their use on eonsumption and food priees, deeision 

makers t interest in penalties of this kind May only be triggered by high 

levels of contamination and a massive lobbying effort by environmental 

groups. As this example demonstrates, penalties will cause sorne groups in 

the food system to Buffer and their politieal power May be Buffieient to 

di.courage governments from applying them. Clearly pollution taxes are 

controversial, with winners and los~rs. My view is that they should be 

used as complements to other initiatives that address the design of 

agroecosystams (as opposed to the use of agrichemicals arnd curative 

solutions) • 

Fo1low!ng similar thinking; Goldsmith (1988) proposed a number of 

other taxes: i) a raw materials tax, proportionate to the availability of 

the resource, to lengthen its period of use, but making it suffieiently 

expensive that our dependenee on it would diminish; ii) an amortization 

tax proportionate to the estimated life of the produet -- a 100\ tax for 

23. Note that many pesticides May soon disappear from the market pl.aee. 
The USA Environmental Protection Agency (EPA) had cancelled 20,000 pes
ticide registrations by mid-1989 (OeVault., 1989). 
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o a prodùct designed to last lesa than a year, no tax for something 

designed to 1ast 100 yeara (not a11 goods wou1d be affected by this of 

course, inc1uding food and some hygiene products); iii) a transport tax to 

encourage use of local products. 

On the reward side, the Rhode Island Division of Agriculture and 

Marketing is considering a proposa1 to e1iminate property taxes for 

farmers fo110wing recognized sustainab1e practices (Frisch, 1989). Many 

Canadian provinces a1ready have property tax rebates that cou1d be used to 

encourage sustainab1e approaches (Conservation Counci1 of Ontario, 1986). 

5.1.2.3.5 Land u.e regulatlon. 

A re1ated strategy, also a penalty approach, ls to regulate the 

practices that are permitted on the land as a means of promoting different 

land use practices and patterns. This approach is being used in Europe to 

combat particu1ar1y severe pollution prob1ems. Denmark requires the 

p1anting of autumn catch crops to reduce nitrate pollution. The Nether-

lands taxes excessive manure spreading. Both nations require that fer-

ti1izer management plans be developed and approved (OECD, 1988). The UK 

has identified nitrate sensitive zones in which certain practices are for-

bidden (Woodward, 1990). Nebraska authorizes districts to control the 

timing and rate of N applications (Benbrook, 1989). These strategies may 

cause farmers to adopt more diversifed cropping systems as compensation 

for the loss or restriction of agrichemical use. Organic farming or-

ganizations in the UK are lobbying hard to have organic practices recog-

nized as viable solutions for prob1ems within restricted zones (Woodward, 
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19S0). ether strategies for changing land use patterns are provided 

in Section 5.1.3.3.2. 

5 • 1.3 Gett:1ng to red •• igu. 

·, 

The &bove strategies support incremental change towards sustainable 

agriculture. They only partly address, however, the sources of our 

agricultural prob1ems and the institutional structures and processes re

quired to support a comprehensive transition. What is required is an ex

tensive redesign of institutional form, processes and interventions to 

reflect ecologica1 laws and food system goals, and to implement strategies 

to c~.at. a truly sustainable agricultural system. The intent in discuss

ing redesign strategies is not to be conclusive, but to identify sorne of 

the issues and present sorne potential solutions that must be considered. 

Many i:nportant conceptual questions regarding the development of sus

tainable agriculture are not being asked by agricultural professionals 

(Lockeretz, 1988). 

The ecological principles outlined in previous sections provide a 

foundation for developing new goals for our food and agriculture system. 

Deficiencies in our pelitieal proeess have meant, however, that no 

mechanism exists for a far-ranging and participatory discussion of goals 

for a lustainable system. A preliminary list of su ch goals and their 

relationship to ecoloqical principles is provided in Table 51. The criti

cal challenge is to refine them, reconcile their contradictions, evaluate 

their implications and to adopt appropriate action plans. Sorne of their 

implications are examined below. A detailed discussion of specifie objec

tives that are consistent with these goals is beyond the scope of this 
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'.rable 51 

Goall for a aUltaiuable food Iflt.. aDd their relatioDlhip 
to ecological priDciple. (-la.I-) 

(Adapted from Cornucopia Project, 1981; Hill, 1982; Dahlberg, 1985) 

PUAIIOUII'l! GOALSI Nourilhment 
Human development and fulfillment 
Environmental luatainability 

IUB-GOALI: The food system: 

CODlpptioD 
A. Adequacfl should give every person acceBS to sufficient food in quan

tity, quality and degree of choice, to achieve optimal physical and men
* tal health. (1,3) 

B. AppropriateDe... .hou1d be matched in production, conlumption, recy
c1ing, thermodynamica, and technoloqy to both the limits and needs of 
its region and locality. (2,3,6) 

lecuriU 
c. DepeDdabilitf= should provide every person with a reliable food supply 

- free from .ocial, political, economic and environmental diaruption. 
(4,6) 

D. SUltaiDabilitf: should be culturally, environmentally, economically, 
and technologically lustainable with respect to production and aIl other 
aspects of the food system, including re.ource inputs, cultivation tech
nique., processing and di.tribution. (all) 

B. lafetfa ahould minimize danger to workera, consumers, and the environ
ment. (1,3) 

F •• fficieDcf' should practice resource efficiency by incurring minimal 
reaource coats (anargy, water, aoil reaources, genetic resources, 
forests, filheries and other wildlife). (1,6) 

lDity 
G. W.alth. ahould ganerata sufficient income to food producers to provide 

a quality of life (measured by a variety of indicators) equivalant to 
that of other .actors of the economy, to maintain vigoroua rural com
"(.Inities and enable farmers to f\11fi11 their land stewardship respon
~ibilities. (4,6) 

B. Fl.xibilitfl should be open to growth, evolution, creativity, and ex
perimentation to deal with climatic, economic and political stresses and 
variability. (4,5,6) 

1. ParticipatioDI has its organization, decision-making process and course 
towards the future determined by all sectora of the population that WiBh 
to be involved. (4,6) 

J. BuaaD d ••• lopaent and fulfill.enta must provide opportunities for crea
tive and fulfilling paid and unpaid work, social interaction, psychoso
cial evolution and Bocial justice. (4) 

X. Support: Bhould interact with the food systems of other nations in such 
a way that they are able to achieve similar goalB, including a sus
tainable food system. (1,6) 

* Goals are based on the principal ecological "laws" presented in Table 4. 
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thesis, but some prel~inary thinking on some possible medium-term 

specifie objectives are presented in Appendix 13. 

5.1.3.1 CbaDglDg th. rol. of th •• tat. iD agricultural d ••• lo~Dt 

The federd government has primarily used agriculture as a tool to 

achieve other objectives. The government's interpretation of national 

economic needs has been a prominent datarminant of their approach to 

agricultural development (cf. Veeman and Veaman, 1976; Warnock, 1984; 

Forbes, 1985; Skogstad, 1987). This is consistent with the historie role 

of the atate in Wastern damocracias. Early Western European governments 

occupied themselves primarily with regulating trade and commerce and, al

though the activities of the state have diversified considerably, most 

still see management of the economy as their paramount function, and 

puraua other initiatives in light of their impact on it (cf. Bookchin, 

1989). This role for the atate is now widely perceived to be inap

propriate, although few countries have made significant progress towarde 

addressing these deficiencies. The main problems include: 

1) The economy that the state addresses and attempts to measure and 

manage encompasses only a small part of human aconomic activity. The 

primary focus has rasted on the workings of the market, but much economic 

activity is not part of the market place (Henderson, 1981; Ekins, 1986a). 

In agriculture, such things as beneficial soil organisms and in sec

tivourous birds can not be directly bought and sold in the market place; 

they do, however, play a critical role in sustaining agriculture. Kore 

broadly put, it is evident that the prineiples or nlaws" of the 

marketplace do not correspond to the "laws" of ecology. This so-called 
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1 "market failure" has been addressed in detail by a number of 

economists (Georgescu-Roegen, 1971; Schumacher, 1973; Da1y, 1977; Hender-

son, 1981; Robertson, 1983; tkins, 1986a, Martinez-Allier, 1987) Although 

this will not be diacussed further here, it ia important to note that the 

concept of redesign doea not imply on the one hand, a total rejection of 

neo-classical economics, nor, on the other hand, a state-controlled market 

economy. It doea mean, however, that for redesign te be successfully ap-

plied in agriculture, a parallel procese of redesign ia required in the 

discipline of economics. As this process is underway (cf. Costanza, 1989; 

Batie, 1989), it is difficult to speculate on the outcome, but it is 

likely that a much more comprehensive means of accounting for the coste 

and benefits of different human activities will be the result. Such 

changea can only help to make rnany of the strategies presented in this 

paper more economically viable. 

2) The main beneficiaries of etate intervention have historically 

been a ruling elite (cf. Buttel and Newby, 1980; Bonanno, 1987). Although 

the nature of this elite has changed over the centuries, sorne argue that 

the Canadian state still primarily benefits only a small economic class 

(cf. Panitch, 1977; Newman, 1979; Francis, 1986). The agricultural 

processing, rnanufacturing and distribution sectors, in particular, are 

dominated by small numbers of vertically and horizontally integrated firms 

eontrolled by a small number of families (Mitchell, 1975; Francis, 1986; 

Coffin, 19871 Winson, 1988; Kneen, 1990). 

3) Most individuala do not participate in the politieal decisions 

that affect their lives. An Ontario study found that less than 15\ of the 

population were involved in election activities beyond voting and posting 

lawn signs (cited in Ontario Public Interest Research Group, 1984). The 
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percent age of people involved in pressure groups and political as-

sociations is even smaller (cf. Pross, 1986). Indeed, our Western 

democratic political process is not based on the premise of full par-

ticipation (Barber, 1984). This deficiency has profound implications for 

our food and agriculture system because 1 in 6.Canadians are dependent on 

this sect or for their employment, and we aIl have to eat. 

A discussion of how our political process should be redesigned to 

reduce these problems ia beyond the acope of this thesis24 • However, sorne 

jurisdictions are attempting to address these problems in practical ways. 

Although there are major differences in the polltical system and culture, 

the success of Jim Hightower, ainee his 1983 election as Texas Commis-

aioner of Agriculture, has encouraged sustainable agriculture proponents 

in Canada. Hightower and his staff have made the previously slow-moving 

department " ••• a problem-solving partner to assist grassroots economic 

development" (DeMareo, 1987:66). They have focussed their energies on 

marketing ehannels that avoid middlemen, on on-farm diversification, and 

on value-added possibilities for farmers. They have helped farmer 

cooperatives get started and have established state certification stan-

dards for organic food. Two key elements of their success have been the 

hiring of committed staff (John Vlcek, Assistant Director of Marketing, 

pers. comm., July, 1988) and the successful identification of allies and 

cooperative financial institutions, agribusinesses, and other governmental 

jurisdictions (DeMareo, 1987). In other words, they have changed their 

ro1e to become facilitators of the transition and have changed their con-

cept of clients to inelude a much broader spectrum of the agrieultural in-

24. See Benello and Roussopoulos, 1971; Satin, 1978; Friedmann, 1981; Bar
ber, 1984; Dryzek, 1987 for some discussions of this topie. 
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dustry in the etate. All of this has been achieved during a period 

when the agricultural budget has decreased by 14% (Anon., 1987). 

Hightower has had more latitude to innovate than Canada's executive system 

would likely allow, but the Texas experience does provide an example of 

how a department's activities can be turnad around rapidly and directed 

towards new goals with a change in leadership. 

5.1.3.2 U..igning the food .y.te •• round the optiaal diet25 

If the central goal of the food and agriculture system i6 to nourish 

ita population, recognizing the cultural, environmental and economic 

reaources and constrainta at hand, then the food production and distribu-

tion system must employ strategies to achieve that goal with minimal com-

promise. Although most of Canada's population does not go hungry, mal-

nourishment is widespread, and is reflected in the high incidence of food 

related degs.,erative dbease. Ten years ago, the Science Council of 

Canada (1979) proposerl that Canada move towards an optimal diet scenario, 

but little progress has been made. 

other government jurisdictions have, however, followed this ap-

proach. In the 1970s, Norway set out to design its food and agriculture 

production and distribution system around an optimal diet and adjusted 

agricultural and regional development policies to meet these dietary tar-

gets (Norwegian Ministry of Agriculture, 1975). Goals were established as 

25. Optimal diet does not mean population average. Each individual has 
unique dietary requirements (cf. Williams, 1974). We are also dealing not 
only with what people consume but also its quality. The traditiona1 view 
of appropriate diet has not fully considered the implications of poor 
quality food on health (Grimme et al., 1986). 
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"end points against which policy must be measured. These goals take 

primacy over the institutional or functional arrangements of government 

structures ••• ft (Winikoff, 1977:552). In other words, the policy was 

implemented by setting goals and establishing institutiona1 supports, and 

the result has been changes to the way the food is produced and dia-

tributed. 

The Norwegian proposul had four main goals: a) to stimulate the con-

sumption of healthy foodstuffs (e.g., increa~e consumption of grains, 

potatoes and polyunsaturated fats) and decrease consumption of unhealthy 

ones (e.g., saturated fats, refined eugars) in order to prevent the in-

ciJence of some chronic diseases; b) to develop guidelines for food 

production as recommended by the World Food Council; c) to increase domes-

tic food self-reliance from 39\ of total calories to 52\ by 1990; and d) 

to achieve regional development in areas lacking an industrial base. 

Various tools have been used to achieve these goals: production and con-

sumer subsidies, marketing promotion based on nutritional quality, con-

sumer education programs, improved labelling systems, and legislation to 

penalize the production of food and drink detrimental to health (Ringen, 

1977)26. The government recognized that taste cannot be legislated, and 

that consumer choice and the workings of the marketplace will still play a 

central role in food purchasing patterns (Winikoff, 1977). 

26. Many may feel that such strategies are utopie in our present Free 
Trade Agreement environment, and because of the on-goin~ controversy sur
rounding GATT agricultural negotations. But this environment did not 
develop out of nowhere. It is the product of concerted efforts t~ achieve 
it. In the long-term context of redesign, work can be done to create an 
environment conducive to designing around the optimal diet. Even within 
the current GAT'!' discussion&, there appears to be room for transition pay
ments to farmers in LISA-type programs (American Soybean Association, 
1989). As wel1, little attention has yet to be given to the impacts of 
GATT on environmental and agricultural sustainability. 
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The Norwegian strategy has produced some positive results. Self-

sufficiency had reached 50\ by 1988 and fat as a percentage of energy in 

the diet dropped from 40 (1975) to 37 (1987), although undesirable fats 

have been inadvertently subsidized. Consumption of whole grains, fruit 

and low-fat milk is up and potato and grain quality have improved. Un-

fortunately, undesirable declines in consumption of potatoes and fish were 

experienced and some snack food consumption increased. A decline in car-

diovasculûr deaths has been partly attributed to the Nutrition POlicy. 

Farmera have achieved income parity with industrial workers. OVerall, 

limited changes to organizational structure and a lack of reaources have 

contributed to a lo~er than anticipated success rate (Milio, 1988). 

Similar kinds of initiatives at the municipal level are underway 

around the world (cf. Haughton, 1987; Toronto Board of Health, 1988), some 

associated with the World Health Organ;zation's Healthy Cities project 

(Hancock, 1989). Ontario has created the Premier's Council on Health 

Strategy, a multisectoral group with one subcommittee mandated to explore 

the links between health and food within a healthy public policy context 

(Thomas, 1988; T. Sisset, Premier's Health Council, pers. comm., Dec., 

1988). 

Many other diet~ry considerations to be taken into account when 

designing a food system aroung the optimal diet have been identified. 

Cannon (1988) summarized the findings of reports covering a period from 

1965 to 1987, and concluded that most agreed on the need for reducing the 

intake of salt, confectionary, chocolate, and soft drinks, and increasing 

whole grains, vegetables, and fresh fruit. Gussow and Clancy (1986) in 

their review of dietary guidelines for a sustainabie agr;'culture concluded 

that highly processed food should be avoided and that a much greater 

2~4 



( 
diveraity of foods (particularly unprocessed ones) than we eat at 

present should be conaumed. A diverse diet has been essential to human 

nutritional needs since our evolution as a speciea (Grimme et al., 1986). 

A qrowinq body of research on the effects of production ayatems on 

food quality suqqests that the optimal diet should include foods: a) 

without pesticide residues (cf. Pim, 1981; Clancy, 1986; National Research 

Council, 1987; Robbins, 1987), antibiotic residuea (cf. Holmberq et al., 

1984; Holmberq et al., 1987; Spika et al., 1987) and food additives (cf. 

Lawrence, 1986; Pim, 1986); b) produced with a complete, balanced fer-

tilization proqram and not juat nitroqen, phosphorus and potassium syn-

thetic fertilizers, which may suppreaa the uptake of certain other essen-

tial elementa (cf. Volsin, 1959; Albrecht, 1975; Petterasen, 1978; Knorr 

and Vogtmann, 1983; Linder, 1985); and c) from animal production systems 

in which stress is minimized (i.e., minimal confinement, diet for which 

the animal'a gut is well-adapted) (Boehncke, 1983, 1985, 1986, 1988). 

5.1.3.2.1 I.plieations of dietar, nead. for .y.t .. design 

The main implications for redesigning the Canadian food and agricul-

ture system are profound and include: 

1) Major redesign of the farm ecosystem to eliminate most agrichemi-

cals from the production procesa (See Section 2.0). 

2) A ahift in emphasis toward animal production aystems that reduce 

carca •• fat. This usually involves some combinat ion of reducing con-

centrates in the diet (Norway propoaed this), lengthening the growing 

( period and increasinq forage intake (cf. National Research Council, 1988; 

Solomon and Lynch, 1989). Changes of this nature wo\ld have subatantial 
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farm design and management, and land use implications. Many live-

stock enterprises in C~nada are designed around a high concentrate diet 

and rapid fattening, especially in beef, Iwine and chicken production. 

Many farms reiy on purchased feed and have insufficient land to grow their 

own graina and forages. Manure disposal i. an a8sociated problem27 • 

The specifie policy response to support a reintegration of farm 

orerationm i8 unclear in light of an extended history of promoting 

specialization. Many of the initatives outlined under efficiency and sub-

stitution will create an environment conducive to diversification and this 

will produce sorne integration of operations. Pricing policies that en-

courage the production of undeairable products will need to be ramoved tu 

aliminata inconailtenciel (Kramer, 1988). Some jurisdicti9ns hava come at 

the problem from a different angle by legislating the kinds of animal 

production systems that will be permitted. Sorne OEeo countries have 

limited the number of pigs, layera and broiler~ that can be kept on a 

single enterpri8" (OECO, 1988). Sweden has banned certain kinds of inten-

aive livestock systems, and has provided guidelines for acceptable ones 

(Animal Protection Act, passed May 27, 1987). Switzerland will Boon com-

plete a lO-year phaaing out of battery cages. Most farm8 in that country 

have switched to aviaries as a result (Webster, 1989). Su ch actions have 

less direct impact on land use but do create an environment that en-

courages changes. 

A USDA Assistant Secretary of Agriculture propo8ed to the Senate 

Subcommittee on Con~qrvation that support be provided for the creation of 

27. There is considerable debate regarding the land base required to main
tain acceptable production levels for domestic use and expert if there is 
widespread adoption of integrated sustainable systems. See Section 2.6 
for a partial discussion. 
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( "nutrient" cooperatives of livestock producers and cash crop opera-

tions (Anon., 1989c). Feed would be supplied from one and manure returned 

to th~ other. To facilitate the development of such cooperatives in 

Canada, t.chnical assistance would be required and some marketing board 

rul •• would need modification. Proper composting of manure before 

transport would reduce costs and raise the value of this soil amendment. 

'Many provinces presently monitor the sale of agricultural land, and 

in some c&sea approval must be granted for the sale to go through. A dif-

ferent type of cross-compliance could be employed whereby a buyer would 

have to demonstrate that land consolidation would increase farm diver-

eification and improve soil quality. If this could not be satisfactorily 

demonstrated, the buyer would not be eligible for technical and financial 

assiatance. (See below for further discussion of strategies for changing 

land use patterns.) 

Two further benafits of reducing concentrates and increasing forage 

in the animal diet are better energy conversion, and reduced competition 

batween humana and animals for human food sources in a world experiencing 

atarvation (cf. Lappé, 1971; Engelhardt et al., 1985). 

3) Focu. on production for the fresh market and minimal processing. 

Canadiana have baen coneuming more fr~sh food for Boma time (Kramer, 

1989), and this trend would continue, at least during the growing season, 

under an optimal diet scenario (cf. Grimme et al., 1986). To meet this 

requirement, and the other goals of a 8ustainable food system, more 

regionally designed distribution systems are necessary. There are also 

significant implications for the food import and export economy, which are 

di.cussad below. 
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The processing industry would become more :Jeasonal. Demand for many 

prodvcts would slump dramatically during the Canadian growing aeason, but 

riae aubstantially during the off-season if freah imports were restricted 

to meet other 8u8tainability goals. Thi8 ia a180 de8irable from an op-

timal diet perspective, aa it appeara that properly frozen or canned local 

produce is nutritionally as good or even superior to "fresh" produce 

shipped over long distances (Kramer, 1989). Herrin and Guasow (1989), in 

a preliminary analysis of a sustainable diet scenario for Montana, sug-

gested that much greater reliance on local produce year round would not 

create nutritional problem8. The difficulties for the processing in-

duatry, however, would have to be addresaed. 

Certain forms of processing would be discouraged, 8uch as removal of 

fibre from grains; bleaching; addition of salt, refined sugar, food addi-

tives; and boiling in fat, oil or water (Hal~, 1974, Silverstein, 1984; 

Gritmle et al., 1986). 

4) A more dtverse diet means more diversified production. To meet 

other suatainable agriculture goala, thia diveraification should be 

achieved within farm unita rather than by creating specialized production 

systems to produce new crops. Limited diversification has been occuring 

on farms producing animal feed and industrial crops (cf. Campbell, 1987; 

Joliffe and Snapp, 1988; JOliffe, 1989), but opportunities for diver-

sification through imported human food substition have not been well ex-

plored. Some work has been done by the Simcoe Research Station, aa part 

of Ontario'a adjustment program for tobacco growers (cf. Press and Elliot, 

1988). Herrin and GUSBOW (1989) concluded that Montana could meet all ita 

winter vitamin C requirementa with lo~al production of potatoes, cabbaga 
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and sprouted seeds. No imported oitrus or out-of-season fruits and 

vegetables would be required. 

5.1.3.2.2 Addr ••• iDg con.uaer choie. 

Consumer ohoioe i8 a major conoern. In Norway, food production and 

nutrition information was provided to motivate better dietary habits and 

to develop skills for making more informed food ohoices. The government 

reoognized that • "present marketing practices are in relatively large 

disaccord with the nutritional objectives • • • The faotors which today 

regulate sales are only to a small degree dictated by nutritional 

considerations." (Norwegian Department of Agriculture, 1975:72). These 

words also describe Canada's situation. A number of strategies for ad

dr.ssing this mark9ting problem have been discussed in previous sections. 

Ultimately the marketing and advertising of food must have as the oentral 

principle that consumers be provided an opportunity for "fully informed" 

choice. This requires that policy makers believe that people are capable 

of making informed decisions if they are provided with full, comprehen

sible information, and that marketers and advertisers be committed, or 

forced, to provide more substantial information on their products. 

Consequently, changea would be required for grading, labelling and 

advertising. Grading systems presently reflect largely cosmetic, rather 

than nutritional oonsiderations (Pimentel et al., 1977; McKinney and Gold, 

1987; Feenstra, 1988; Rosenfeld, 1990). Instead, grades should reflect 

the products compliance with optimal diet criteria. An example ia 

provided in Table 52. Current labelling regulations are baaed on a very 

narrow conception of nutrition. Little information on the food production 
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'rable 52 
Bx .. pl. of current y •• rede.igned grading criteria for .elonl (CAnada Il) 

CUrrenta 

* rairly clean, well formed, 
mature, well netted for the 
variety, .ound, of one variety 
and do not, when in a package, 
vary more than 1.5 in. in 
diameter 

* rree from insect., inaect 
larva, insect in jury, disease, 
decay, sunacald, moisture in jury, 
cracks or hail marks 

* rree from Any injury or defect 
or combination thereof, other 
than an injury or defect referred 
to in paragraph (b), that affecta 
the appaarance, edibility or 
shipping quality of the melons 

pq.,ible rede.iqn 

* Produced in accordance 
with .tandard. of a recognized 
.u.tainable agriculture 
production system 

* Harvésted within 3 days of 
optimal harveat date and made 
available to consumers within 
3 days of harvest 

* rree from Any in jury, 
defect, insect or disease 
damage that affects the 
keeping and nutritional 
qualities of the melons 

a Reg. 332, Farm Products, Gradea and Sale a Act. 
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proeess is provided, and often incomplete information is included con cern-

ing ingredients, nutritional value and possible contaminants. A recent 

aurvey by the Grocery Produeta Manufacturera of Canada concluded that 80' 

of consumera read ingredient labels on packaged fooda, up from an ea-

t~ated 2' in 1983 (Bertin, 1989c). Unfortunately only about 20' of 

packaged foods in Canada carry nutrition labels (Grier, 1990). A com-

prehensive index system could be included on labels to indicate compliance 

with optimal diet and other austainability criteria. An example of such 

a label is provided in Figure 10. Creating au ch an index is a diffieult 

taak, but the federal government's "Environmentally Friendly Products" 

program provides a base of experience, in terms of both data and proeess. 

Aa well, a number of non-profit organizationa, promoting ethical inveat-

ment and purchasing, have developed systema for rating products (cf. 

Elkington and Hailes, 1988; Will et al., 1988; Pollution Probe, 1989). 

In 1986 Canadian grocery retailers apent $2.5 billion in advertising 

(Mataa, 1987). Although advertiaing can contribute to market efficiency 

by providing consumera with information, it can also be part of a process 

of miainforming or partially informing the public (Singer, 1986). The 

costa of misinformation are borne by consumers, directly in p~oduct 

prieea, or indirectly in loat tax revenue.28 • Ther. are also serious 

questiona about the economic value of advertiaing. Some studies suggest 

that it often is not cost effective, and that it contributes to waste, 

market power and higher priees (Singer, 1986). Although extensive regula-

tions exist to control how produets are advertised (Consumer and Corporate 

28. The full costs of advertising are not paid by the firms who purchase 
advertiaing .ervic~· - due to favourable provisions in the tax code 
(McQuaig, 1987). 
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o Pigure 10 

BJpothetical exaaple of a label for an in.tant baby food cereala 

Contents: Whole wheat 

Production: Certified organic (biological method) 

Processing: Regular milling: excessive heat 
No supplements 
Milling by-products recycled 

Product distribution: Local 

Food analysisf : Medium fibre 
No sodium 
No sugar 
Low fat 
Medium trace minera1s 
Medium important vitamins 

Rating 

6 
10 
10 

8 
6 
6 

Social justiceg : Safe working conditions 8 
wage rate is below industry average 5 
Preferential purchase of raw materials from the 

region 8 
Minimal pollution 8 
No donations made to charities 0 

a This figure is presented for illustrative purposes only. Clearly an enor
mous amount of work would have to be invested in collecting relevant infor
mati~n, designing appropriate educational materials, indices, labels, ad
ministrative procedures and funding strategies. We also recognize the dif
ficulties of developing general numerical scales for such complex subjects. 

b Using a sc ale as per Figure 1. 
c Based on Grimme ~t al. (1986) classification of processing methods and their 
desirability for the human diet. 

d Based on a scale - la No waste products; 8 By-products reused in sarne 
process; 6 By-products recyc1ed in another process; 4 By-products partly 
recycled; 2 By-products incinerated; a By-products are an untreated pol
lutant (cf. Jackson and Weller, 1983). 

e Based on scale: 10 Direct; 8 Local; 6 Regional; 4 National; 2 International 
(cf. Cornucopia project, 1984; Harnarp, 1988 regarding the economic benefits 
of different distribution systems). 

f Index of compliance with nutritional content of product from ideal produc
tion, processing and distribution conditions. These ideals, at a minimum, 
could be produced from existing nutrient content data. 

9 Cf. Will et al., 1988. 
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Affairs, 1988), their fOCUB iB on preventing obvious fraud as opposed to 

creating a framework for providing full product information. 

The Science Council of Canada (1979) proposed that advertising of 

nutritional1y-questionab1e products be curtailed by government interven

tion. This could be one component of an integrated strategy to promote 

the optimal diet and eliminate or restrict advertiaing that constitutes a 

barrier to achieving this goal. One possible requirement is that food 

products that are undesirable or peripheral to the optimal diet be 

1abelled a~ such. 

5.1.3.3 W.aning Canada fro. the iaport-.xport agricu1tural econoay 

Canada enjoyed a balance of agricultural trade surplus of $1.76 bil

lion in 1989 (Agriculture Canada, 1989c). Grain and oilseed exports have 

been the major contributor to this positive trade baléd1ce, with $5.2 bil

lion in export sales (1989/90) (Agriculture Canada, 1989c), largely from 

prairie production. The other regions of Canada, however, are net im

portera of agricultural products. Our reliance on the Prairie grain 

economy for a favourable agricultural trade balance has placed undue 

economic and environmental pressure on a narrow range of production sec

tors and practices. Dependence on imported food, on the other hand, has 

resulted in resource inefficiencies (those that are largely considered ex

ternalities because they are not measured in the market place), and a less 

nutritious food supply. This section explores the proposition that 

designing a truly sustainable food system requires that Canada be much 

less dependent on the itnpor,,.;-export economy. 
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o· 5.1.3.3.1 Self-reli.ne. 

Policies of self-reliance are controversial, especially in our 

present free trade environment. In the 1989 Throne Speech, the federal 

government expressed its desire to facilitate the deve10pment of a more 

sel~-reliant agricultural sector, but its interpretation involves a very 

shallow "commodity", and market oriented understanding of the concept 

without acknowledgement of the broader ecologica1 viewpoint. The ration-

ale for self-reliance has been provided elsewhere (e.g., Science Council 

of Canada, ]979; Warnock, 1982; Morris, 1982; Ekins, 1986a; Meeker-Lowry, 

1988; Kneen, 1989a), and has been summa~ized by Meeker-Lowry (1988:167): 

"Self-reliance in socioeconomic systems has its analogue in natural sys-

tema. As a general rule of natural process, energy (and subsequent ac-

tion) are captured or expended as close to the point of origin as 

possible." 

In this context, Harnapp (1988) has 1isted four prob1ems of import 

reliance: a) increased vulnerability to disruption of the food supply 

(e.9., Chilean grape incident of 1989, 1981 California MedfIy scare); b) 

energy inefficiency and costliness (i.e., the average food molecule in the 

USA travels 1300 miles [Cornucopia Project, 1981), transportation costs 

amount to 8% of consumer supermarket expenditures); c) Iess nutritious 

food (e.g., vine-ripened tomatoes can have 25-30% more vitamin C compared 

to those ripened with ethylene gas); and d) a local economy potentially 

weakened by monetary leakages ($4 billion le ft Ontario in food import ex-

penses in 1985, 80% of the amount spent, i.e., only 20% of consumer expen-

ditures on imports remain in the province). 
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Generally, str~tegies for building self-reliance have three e1e-

ments: a) plu9~tng resource and monetary 1eaks; b) encouraging new en-

terprises to bui1d on local strengths; c) recruiting only those businesses 

that can develop using underuti1ized resources (Rocky Mountain Institute, 

1986a) • 

Canada cou1d p1ug a number of 1eaks in its food economy. For ex-

ample, just after World War II Canada was se1f-sufficient in basic fruits 

(plums, peaches, apricots, strawberries, pears), but by 1980, 28-57% of 

these flve fruits were imported (Warnock, 1984). In 1987, Canada was only 

71\ se1f-sufficient29 in fresh vegetab1es, 90% in canned vegetab1es, a1-

most 100% in frozen vegetab1es, and 45\ in fruits and berries (statistics 

Canada, 1988). Howevar, such national figures hide regional differences. 

For example, Saskatchewan has been estimated to be only 10% self-

sufficient in vegetables (Canadian Organic Producers' Marketing Coopera-

tive, 1984). Sorne of this is exp1ained by the seasona1ity of Canadian 

production a~d storage, but many products, such as cabbage, onions and 

carrots, are still imported during both ideal production or storage 

periods (Warnock, 1984). Over the years we have lost much of our process-

ing capacity in certain sectors, such as tomatoes (OPIRG, 1979). We are 

net importera of apple juiee concentrate (Aubé, 1988), even though we 

produce large quantities of apples. 

More complete aSBessments of the f10w of goods on a regiona1 basis 

are required in order to obtain a more accurate picture or our reliance on 

imports, and the degree to which this can be reduced as part of our ef-

forts to achieve sustainability. The Cornucopia project has produced a 

29. Canada's production as a percentage of disposition (manufacturing and 
food use). 
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manual for state self-reliance analysis (Cornucopia Project, 1982) 

that has been used to de\relop a number of US state reports. This kind of 

information would help identify priority action areas. Undoubtedly, the 

data would reveal strategie requirements in production, processing, 

manufacturing and distribution. Many of the strategies that have been 

discussed here, and others that government has traditionally relied upon, 

could be employed to promote self-reliance. Nor do we need to feel alone 

in this effort. A number of US states have specifie programs promoting 

self-reliance and Etate value-added food projects (Greene, 1988; DeMarco, 

1989). In the short-term, the strategies would have to reflect the out-

come of the eurrent Uruguay round of GATT negotiations. 

5.1.3.3.2 Chang •• to land us. patterns 

Loss of prime agricultural land is one of the greatest threats to 

self-reliance. The latest Statistics Canada figures show that 6.5 million 

acres of agricultural land were lost to other uses between 1951 and 1986 

(Burke, 1988). Projections are that this trend will continue, at least 

through 2001 (Yeates, 1985). Between 1966 and 1981, 57% o~ all rural land 

converted to urban uses was prime farm land (Class I-111) (Yeates, 1985). 

Warnock (1982), in his study of self-reliance in British Columbia, 

concluded that maintaining the level of self-suffieiency at 47% would re-

quire a 40-60% increase in production to the year 2000. This would still 

leave the province far short of its desired ultimate objective of 65% 

self-sufficiency. Fruit and vegetable production per capita (two produe--, tion sectors for which the target is achievable) had been in decline for 

many years. Warnock concluded that the land base for achieving self-
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reliance in fruits and vegetables was not being maintained. Har-

napp (1988) concluded that Ontario would need over 9 million acres of land 

in food (as opposed to non-food) crop production to be self-sufficient at 

present consumption patterns (presently under 9 million acres is in crop 

land, and some of that is in non-food crops). A maj?r decline in red meat 

consumption would, however, dramatically decrease land needs. Similarly, 

Eastern Canada (Ontario east) would likely need to reduce leveis of dairy

ing if it wished to rea1locate land use te achieve greater self-reliance 

(Warkentin and Gertler, 1977). 

Maintaining a high qua1ity land base is essentia1, then, for achiev

ing sustainab1e agriculture. Various strategies have been used in Canada 

(cf. Science Council of Canada, 1979; Furuseth and Pie~ce, 1982) with 

varying degrees of success. Ontario and British Columbia, where urban 

pressures are the most intense, have not succeeded in substantially reduc

ing the rate of loss (Warren et al., 1989). There are many potential 

legislative strategies that can be used and that have been testqd in other 

jurisdictions (cf. Steiner and Theilacker, 1984). 

Some non-governmenta1 initiatives should a1so be supported. For ex

ample, community land tru~ts (CLT) are growing in popu1arity in the USA, 

and more slow1y in Canada. "A community land trust is an organization 

created to h~ld land for the benefit of a community and of individua1s 

within the community. It is a democratically structured nonprofit corpora

tion, with an open membership and a board of trustees elected by the mem

bership. The board typica1ly includes residents of trust-owned lands, 

other community residents, and pub1ic-interest representatives. Board mem

bers are e1ected for limited terms, so that the community retains ultimate 
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control of the organization and the land it owns." (Institute for 

Community Economics, 1982). 

Land for trusts is donated or purchased, with the ide a that the 

trust will control it in perpetuity. The land is then leased for long time 

periods for purposes determined by the trust, at costs generally much 

lower than the market value (Berger, 1983). The key concept is to separate 

the use value of the land from its speculative value. Leasees can own 

buildings and land improvements (Institute for Community Economies, 1982; 

Turnbu11, 1986), which in agriculture would inc1ude soi1 improvement 

measures su ch as green manuring and compost additions. The value ~f su ch 

improvements is negotiated with the land trust corporation, a1though for 

many improvements existing trusts have deve10ped value guides (Robert 

Swann, Southern Berkshires Community Land Trust, pers. comm., Ju1y, 1989). 

Investors can contribute direct1y to the purchase of land for a par-

ticu1ar CLT or can contribute to a community deve10pment 10an fund (COLF), 

such as the Revo1ving Loan Fund (RLF) of the Institute for Community 

Economies. This particular 10an fund has raised approximately $5 million 

U.S. from over 200 investors (80\ of them individua1s), and has p1aced 

about 130 loarlS (60\ to CLTs, mostly for urban housing). The f inancial 

performance of the RLF has been very good, with a loan 10ss rate of only 

0.05\ (Matthei, 1987), be10w the industry average. 

Sustainab1e farming practices are we11-suited to the CLT framework 

because most rural CLTs specify that the land must be used in eco10gica11y 

and socially benign ways (Institute for Community Economics, 1982). The 

flexibility of the COLF in terms of typical rates of return, size of 

10ans, eligibi1ity criteria, and repayment schedu1e, is an important com-

ponent of the fund's ability to assist the community and find suitable in-
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vestors (Keith and Matthei, 1983). This a1so makes this concept an 

attractive one for sustainable agriculture. 

The CLT approach shou1d dso be of interest to more traditional 

lenders, and to borrowers who are seriously in arrears on payments. 

Recently, as land values have dropped, many lenders have been unable to 

recover their principal by selling the assets of a delinquent client, so 

they have been examining other ways to keep their clients viable. The 

Farm Credit Corporation (FCC) and private lnvestors have been lnvolved in 

leasebacks, but many farmers are opposed to them for fear that they en

courage sharecropping, and could have negative impacts on the rural com

munit y (Senate of Canada, 1988; Bertil'l, 1989b). Others are concerned that 

tenant farmers are less likely to adopt environmentally sound farming 

practices, especially over the long term (Batie, 1986; Van Vuuren and Ys

selstein, 1986). To address these concerns, title to land could pass to a 

land trust, and the client would then pay rent, which would be passed on 

to the lender. The Fce and provincial agencies could encourage the forma

tion of land trusts or non-equity cooperatives (Kneen and Kneen, 1987) ~ 

These instruments would be distinct1y different from the equity trusts 

that have been proposed by the FCC (Senate of Canada, 1988). Two 

provinces in Canada (Manitoba and PEI) have programs to support the forma

tion of cooperatives and provincially-administered land banks that might 

be vehicles for this approach. 

One further variation on this theme ls the transfer (sale) of land 

to a land holding corporation that leases the land on a 25-45 year lease 

basis to farmers. This could involve a variable 1ease rate reflecting the 

difficulties of beginning farmers. The economics of such arrangements 

have been explored by Baker and Thomassin (1988). 
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The federal and provincial governments should also investigate how 

conservation easements could be used to protect agricultural land. A 

great deal of activity is underway in the USA using easements in this way 

(cf. Sand, 1985; Ward et al., 1989). Although easement provisions are not 

specifically designed for land preservation, they are being used to 

protect areas fram development. A small amount of re1ated work has been 

do ne in Canada (cf. the work of the Ruiter Valley Land Trust, Mansonville, 

QC). The taxation environment, however, appears not to be as favourable 

for conservation ~asements in Canada as it is in the USA. 

5.1.3.4 Id ... on financing transition progr_. 

A thorough investigation of how to finance the transition is re-

quired, but sorne initial thoughts on where investigators could look ia 

presented here. It is asaumed that, in global budgetary terms, no influx 

of new money for sustainable agriculture can be expected, and that, for 

the most part, money will have to be reallocated from other budget 

categories. 

5.1.3.".1 Ifficiency 

Efficiency strategies involve small costs and may involve some 

savings. For example, the Canadian-Saskatchewan Crop Insurance program 

offering higher payouts to organic farmers could actually result in 

reduced per farm payments via-a-vis conventional growers. organic 

producers often are not 90 affected by climatic and market variability 

(Culik et al., 1983; Gliessman, 1985; Helmers et al., 1986; Hanson et al., 
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1990). In effect, sustainable production practices help to smooth 

out the boom and bust cycles so common to agriculture because yields do 

not fluctuate to the same degree as in conventional production. Stabi

lization programs could be affected in a similar way. 

Substitution strategl.es are most effectively funded by the reduction 

or elimination of other programs. For example, the Agriculture Canada' s 

Research Branch has been reviewing its research priorities and is likely 

to reduce emphasis on sorne research in favour of financing sustainable 

agriC'ulture research initiatives. Additionally, many substitution 

strategies are potentially less expensive. For example, on-farm research 

programs carried out in Nebraska with the cooperation of the University of 

Nebraska agronomists and the Practical Farmers of Iowa, were estimated to 

co st less than ten percent of similar projects carried out on research 

station plots (Richard Thompson, Practical Farmers of Iowa, pers. comm., 

November, 1988). 

Many other substitution strategies can be funded from within exist

ing programs. There will be an opportunity cost for other areas of 

agriculture, but this is unavoidable if the government is to truly commit 

if.self to sustainability. Some strategies, such as modified taxation 

provisions, are potential revenue raisers. The overall economic spinoffs 

from sustainable agriculture have yet to be fully explored; however, the 

Advisory Panel on Food Security, Agriculture, Forestry and the Environment 

(1987) has calculated that the costs of subsidies could be recovered by 
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government from the taxes paid by both expanding and new sustainable 

agriculture enterprises (farms, retail and wholesale outlets, processors). 

5.1.3.4.3 Red •• ign 

At least four promising areas are apparent from which revenue could 

be generated to fund the redesign of the food system: subsidy modifica-

tions; changing the process of registration, testing and monitoring of 

agricultural materials; reduction of health care costs; and tax provi-

sions. 

The Environmental Council of Alberta (1988) estimated total provin-

cial / federal subsidies to agriculture at $7.3 billion. With priorities 

shifting to sustainable practices, subsidies to practices that restrain or 

prevent the development of sustainable systems need to be phased out in 

favour of supports for the kind of initiatives described here. Detailed 

analyses are required of which subsidies to remove, in which sequence, and 

over which time period. Such analyses could build on previous work (cf. 

Goodloe, 1988; Bollman, 1989), but would require greater emphasis on sus-

tainability issues. 

Substantial monies are spent on pesticide and food additive 

registration, review, testing, and monitoring. The Auditor General (1988) 

has estimated that it will take 33-55 years to reevaluate old pesticides 

in light of current information and concern, a tremendous commitment of 

resources. But if a shift to preventative pest control strategies and an 

optimal diet scenario takes place, the need of and use for such products 

would decrease. Monies budgeted for pesticide evaluation would thus be 

available for other activities. with the emphasis on preventative 
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strategies, the government is not roquired to assist companies 

developing these products. In this context, it is consistent for com

panies wishing to register curative products to pay all costs associated 

with the process. Budget savings would be experienced in the Departments 

of Agriculture, Health and Welfare, and Environment. 

Increasingly, health care and nutrition researchers are finding more 

direct connections between food production, processing practices and 

health problems. Salmonella food poisoning is one of the more obvious 

ones. Yearly costs to the health care system associated with this are es

timated at $477 million at a minimum (Auditor General, 1988). Sorne per

cent age of these poisonings is related to the development of resistance in 

salmonella due to sub-therapeutic applications of antibiotics, or from 

stress-related conditions in animaIs which create an environment in which 

diseases can develop. If sub-therapeutic doses of antibiotics were not 

used in the production system, the incidence of salmonella poisonings, and 

the associated costs for health care, would be reduced. other areas for 

which we have few data include the costs to the health care system of 

acute and chronic exposure to pesticides and food additives, and the im

plications of an optimal diet scenario for health and health care costs. 

We know enough at this point, however, to say that sizable savings are 

possible (cf. Todd, 1989). 

For several decades in Canada, debates have raged about the tax 

regime, the debate touching on a range of topics with much broader im

plications than just agricultural production and distribution (cf. 

McQuaig, 1987). Conscious and unconscious decisions are being, and have 

been, taken to discourage sustainable development in general and sus

tainable agriculture in particular. Research on the USA tax code gives us 
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some indication of how to generate revenues to support more SUB-

tainable practices (cf. Ward et al., 1989). 

5.1.3.5 Red •• igning the •• nage.ent of th. organi •• tion 

Organizations have their own ecology (Plumptre, 1988; Morley and 

Wright, 1989), an ecology that can potentially mimic that of the systems 

with ~hich they are concerned (Walters and Holling, 1984; Solway, 1988; 

Morgan, 1989a). This has largely not b~en the case, unf~rtunately, for 

institutions dealinq with essential ecological functions, although manage-

ment theory has been moving in this direction for some time, and has been 

applied to the management of some businesses and organizations (cf. Peters 

and waterman, 1982; Wright and Morley, 1989). 

Current government management systems have been characterized by: a 

lack of long-term direction; weak control by individual units over their 

resources; too many relationBhips to maintain; a lack of clear indicators 

of succees and failure; weak feedback; a lack of flexibility for reward 

systems; stifled creativity, which diminishes the contribution of the in-

dividua1 in favour of the institutional culture; and paralysis associated 

with "infoglut" (Plumptre, 1988). Such an organizational environment is 

unlikely to support the ~edesign of the food and agriculture system. The 

challenge is to consciously redesign the organization and management of 

government departments in order that they facilitate the emergence of a 

redesigned food and agriculture system. "Design has to do with putting 

things together, finding connections to build upon, and focusing on the 

spaces betwaen to produce an innovative arrangement" (Wright, 1989:217). 
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What follows are patterns for the designing of institutions respon

sive to ecologica1 realities, in this case, sustair.able agriculture. 

A key concept is that of "fit", that thE" organization must fit into 

the environment with which it works (Plumptre, 1988; Kolodny, 1989). Mor

gan (1989a:55-56) has stated that H ••• the internal diversity of any 

self-regulating system must match the complexity of its environment if it 

is to deal with the challenges posed by that environment." With the fit 

concept, the organization is sean as an entity with interdependent parts 

and interdependence with its environment. The language of "fit" is 

ec010gical. People speak of the organization as a miniature ecosystem, of 

its uniqueness, of symbiotic re1ationships, interna1 consistency and in

tegrity, and of complex webs of relationships, processes systems and 

structures. 

Some of the organizationa1 implications of current management prac

tices for agricultural organizations are listed in Table 53 and are re

lated to the eoological laws discussed earlier in Table 4. These ideas 

are particularly important for government units, such as departments of 

agriculture, dealing with intangible outcomes that can not be controlled 

or predicted, in contrast to units whose work is routine and often in

volves physical goods (Plumptre, 1988). The most critical ec010gica1 

realities for organizationa1 design relate to law #5 (Table 4), the ten

dency for ecosystems to transform in radical, unpredictab1e ways once a 

threshold has been crossed (Solway, 1988). Such transformations are often 

both large and irreversible (Walters and Holling, 1984). In agriculture, 

examp1es of these transformations include the fairly rapid development of 

a farm financial crisis in the early eighties and the appearance of 

agricultural pollutants in high concentrations in a variety of water 
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o Tabl. 53 
80 •• iaplication. of ecological principl •• ("1 ••• ") (Tabl. 4) 

for organi •• ~ional d •• 1gn of go •• rnaen~ d.p.rt.eD~. 

R •• pond. ~o "Law" 

1. Organization has clear long-term purpoae, well-underatood 1 
by all employees (Peters & Waterman, 1982; Beaubien, 1986). 
The evolution of the organization is clear and consciously 
planned (Plumptre, 1988). 

2. Shift decision-making power to people closest to the 2 
environment (staff level, middle managers) (Peters & 
Wat.erman, 1982; Johnson & Frohman, 1989). 

3. Develop more lateral, as opposed to vertical, lines of 2 
communication (Johnson & Frohman, 1989) (meetings across 
unit lines, outside unit peera involved in staff evaluation). 

4. Make decisions before all the information is in1 based 2,5 
on both technical and qualitative data (Veeman & Veeman, 1976; 
Ulrich & Wiersema, 1989), and on identified key variables that 
indicate the functioning of the whole (Walters & Holling, 1984). 
Monitoring key variables is the key to management (Petera & 
Waterman, 1982). 

5. Spread risk by investing in more than one approach to 4 
solving a problem (Plumptre, 1988; Ulrich & Wiersema, 1989). 
Strive for redundancy of function, not redundancy of parts 
(Peters & Waterman, 1982; Morley, 1989). Disaggregate to 
create many operating units, each with low co st of failure 
(Walters & Holling, 1984). 

6. Introduce evaluation systems in which employees share the 1 
organizational risks and benefits (Ulrich & Wiersema, 1989). 

7. Design management standards around the needs of eech unit 4,6 
(Osbaldeston, 1988). Managers focus on empowering employees 
to make them more effective contributors to t:,e goals of the 
unit (Evans & Russell, 1989). 

8. Hire generalists of different backgrounds who can work in 2,4,5 
different teams. Teams work on different tasks, depending on 
needs (Morgan, 1989a). 

9. Establish minimum organizational specifications and controls 5,6 
that conserve organizational resources and allow fo.' spont-
aneous internal reorganization to adapt to changing conditions 
(Peters & Waterman, 1982; Morgan, 1989a). 

10. store up outputs in times of surplus for release 3,4,6 
during periods of deficiency (already do ne in cases of 
some physical goods) (Walters & Holling, 1984). 

11. Establish open-ended networks of interdependent allies, 5,6 
inside and outside the organization, to build collaborative 
solution finding (Solway, 1988; Morgan, 1989a). 
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supplies. The organic food industry appears to be experiencing a 

threshold phenomenon at present. After years of being perceived as a mar

ginal agricultural activity, organic f~d supply is suddenly unable to 

meet demande Agricultural professionals are studying organic farming sys

tems at unprecedented levela, and government departments are scrambling to 

develop policy initiatives to support this system of farming. In most 

cases, governments have been slow to recognize the nature of the threshold 

phenomenon and have failed to take app~opriate action, primarily because 

the organizational design has not "fit" or corresponded to the realities 

of the organic "environment". 

How ahould an organization be designed to be able to respond quickly 

and effectively to such thresholds? Pirst, it must be able to recognize 

the approach of a threshold by monitoring early indicators. This requires 

that the organization be close to its "clients" and their environment. It 

must have well-established intelligence networks that do not collect all 

the information available, but instead focus on the key indicators that 

herald changes. Institutional response is triggered not by exhaustive 

technical analyeie, but rather by the presence of key indicators of poten

tial changee (see Table 54 for agricultural examples). A frequent limit

ing factor is the lack of professiona1 agroecological training and the 

dominance of positivist, reductionist paradigms in most scientific and 

economic disciplines (see Section 5.2.2). A continuous feedback process 

is a1so required to monitor the outcomes of actions taken and suggest 

modifications to future actions (Morgan, 1989a). The search for solutions 

a1ao follows a different process. Hill (1986b) has outlined the charac

teri.tics of an alternative problem-solving model and contrasted it with 

the predominant approach (Table 55). 
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Tabl. 54 

Bo.. pot.nti.l thr •• hold indicator. in 
agricultur. ba.ed on an agro.cological p.radiga 

~r •• ho14 indicator 

1. Developnent of peat reaiatance to 
a pesticide 

2. Peat outbreaks and deve10pment 
of aecondary peata 

3. Soil degradation 

4. Blevated levels of rural 
family breakdown 

5. Increaeing need for 
government subaidies to support 
tarm income 

6. Consumer fear (real or 
.perceived) 
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Aggravated peat problem (cf. 
Cover, 1985). 

Inappropriate design of 
agroecoayatem (often excess N or 
excèaaive use of pesticides) 
(cf. Chabouseou, 1982; 
Patriquin et al •• 1986). 

Inappropriate design of 
agroecosystem (often unsuitab1e 
crop rotation and tillage) (cf. 
Reganold, 1988) 

Financial streas and 
degradation of rural community 
(cf. Walker and Walker, 1988; 
Small et aL, 1989). 

Biological capital of system 
i. overdrawn (cf. Henderson, 
1981; Cox, 1984). 

Uneuitability of product or 
process (e.g., Alar, food 
irradiation, BST~ Texas response 
to liC beef hormone dispute [cf. 
Presnal, 1989]). 
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'rabl. 55 
AD alternati.e probl .. -.olving fr ... work for in.titutiona 

(adapted from Hill, 1986b) 

* symptoms, "cure" 
* reductionist 

Olel 

* eliminate "enemies" 
* narrow focus (neglects side effects, 

and health and environmental coats) 

* inatant, short term 
* single, simple (magic bUllet) 
* temporary solutions 
* unexpected disbenefits 
* high power (risk of errora/accidents) 
* direct "attack" 

* imported 
* products 
* physico-chemical (often synthetic) 
* technology intensive 

* centralized 
* values secondary (or latent) 
* expert 

* dependent 
* inflexible 
* ignores freedom of choice 
* disempowering 
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--
* causes, prevention 
* holiatic 
* respond to indicators 
* broad focus (subcellular to 

aU life on globe, aU costs 
internal i zad) 

* long term (future generations) 
* multi-faceted, complex 
* permanent solutions 
* unexpected benefits 
* low power (minimal risk) 
* indirect approaches 

(catalytic, multiplier, 
synergistic effects) 

* local solutions and materials 
* processes, services 
* bio-ecological 
* knowledge / skill and 

appropriate technology 
intensive 

* decentralized 
* compatible with higher values 
* individual / community 

responsible 
* aelf-maintaining / regulating 
* flexible 
* respecta freedom of choice 
* empowering 
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Problem-solving teams are formed, and staffed with generalists 

having aomewhat vague job descriptions, to respond to an emergent problem. 

The broad training of the staff allowa for reorganization of units for 

each new task (Morgan, 1989a). Teams are often "competing" to develop the 

appropriate solutions, each approaching the problem from a different 

angle. This approach, known as nredundan~y of function" , spreads risk and 

produces greater diversity of thought and action (Morgan, 1989a; Morley, 

1989) • 

Such changea need not be perceived as radical departures from exist-

ing practice. The Auditor General (1988) identified a number of 

governmental unita operating in accordance with sorne of theae principles. 

Theae units emphasized people, participative leadership, innovative work 

styles, strong client orientations (ear to the groundj, and optimum per-

formance. The task is to build on such positive models. 
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5.2 ..... rcb iD.~i~u~iOD. 

Thi. .ection addre •• e. four of the six a.pecta of tran.ition iden

tified in Table 47. Applied to re.earch institutions, the proc •• a 

category include. th. machaniams by which acience is taught, organized, 

funded and rewarded. The content category include. the research queation. 

asked and the methodologi.e ueed to addrese theee questions. 

The need to change the .ubject (or content) of research, and the as

sociated new sustainable agriculture research agenda, have been well iden

tified by numerous authora (Madden and Tiechb.in, 1979~ USDA, 1980 and 

1981; Harwood and Madden, 1982; Alternative Farming Task Force, 1983; 

Hill, 1984a; UniveJ:'sit" of Califcrnia Committee on the su.tainability of 

California Agriculture, 1986; Hendrix, 1987; Francis and Sahs, 1988; otis 

and Pournier, 1989). Although not organiz.d according to efficiency, sub

.titution, rede.ign categoriee, the.e etudie. ae a group cover much of the 

re.earch agenda identified by that framework (cf. Hill, 1985a). At the 

effici.ncy stage this would include conventional plot and laboratory 

.tudies examining topics auch a. conservation tillage or charnical banding. 

Substitution strategies would involve investigatinç a clearly ~portant 

su.tainable agriculture topic, .nch as ecological control of quackgra •• , 

but etill uaing predominantly reductioniat, positivist approacheo. These 

kinda of topics are well covered in the research agenda studies listed 

above. The area that lias received less attention, and will be addressed 

hore, is the redesign stage. At thi. level, the moat profound research 
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J que.tions facing sustainable agriculture are examined using a 

diverse mix of research paradigms, including non-reductionist, non-

positivilt one •• 

Regarding the procell of agricultural Bcience, efficiency, lubstitu-

tion &nd redelign Itrategie. will be prelented, and the key problem. with 

the proce.s of re.earch identified in each section. Many of these 

prob1em. (and their solutions) are not _pacific to agricu1tural science 

•• and have been extensively reviewed in the literature on the hi.tory, 

philolophy, plychology and .ociology of Icience (cf. Mallow, 1966; Kuhn, 

1970; Leiss, 1972; Mahoney, 1976; Berman, 1981; Albury and Schwartz, 1982; 

Levin. and Lewontin, 1985; Lincoln and Guba, 1985; Martin et al., 1986; 

Savan, 1988). The emphaeis here will be, however, on the implications of 

the •• general problems f~r agricultural research institutions. 

5.2.1 Broadeaiag the world .iew of .gricul~ural Icieatilt. 

SocietY'1 preferred viaw i. that the Icientist i. objective, un-

Iwayed by the lurrounding turmoil, and free to choose projects that are 

inter.lting and, at the same time, of benefit to society (Mahoney, 1976; 

Hadwig.r, 1982). Unfortunately, this il ulually far from reality. 

5.2.1.1 Objecti.ity, 88OtioD' aad •• lue. 

Hi.torically, science has been thought to be valuable becauae it 

leamed to lead down the objective path to truth or knowledge. Scientifi-

cally proven fact. were considered unit. of knowledge that de.cribed 

ph.nomena and made the world understandable, but recent thinking indicate. 
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that knowledge is what we experience and involves facts plus the 

aocio-economic, cultural, pelitical, and emotional context in which we 

perce ive them (Maslow, 1966; Davenport, 1982, Busch and Lacy, 1983; 

Miller, 1985a). Because Icientistl have conful.d facts with knowledge, 

they have beliaved tnat fact could be separated from its context (value or 

experience) (Mahoney, 1976; Pail, 1982; Miller, 1984; Shephard, 1985). 

Thia, in their eyes, has made facts objective, but in nature objectivity 

can never actually exist bec au se everything takes place within a context 

(Bahm, 1979; Skolimowski, 1981; Capra, 1982). Paradoxically, although 

scientista believe that it is important and poSSible to aeparate fact from 

context, studie. have shown that most of them find it extremely difficult 

to do so because they are unable to describe their own context for inter

pretinq facts (Mahoney, 1976; Miller, 1985a). Conventional science has 

not adequately measured knowledge or experience becauae the intuitive 

(that which is experienced) has been separated trom that which is scien

tifically described. Phenemena are more completely described by examininq 

their relationshipa with other phenomena. 

Many scientista attempt to avoid emotion, believing they must be ob

jective at aIl times (Mahoney, 1976; Miller, 1983b; Savan, 1988). In 

rea1ity, scientist8 are potentially as emotional as the average in

dividual, but most have become quite skilled at denying that their per

sonal feelings have an impact on their 8cientific work (Kubie, 1956; 

Mahoney, 1979; Hill, 1986b). Emotions may, however, be an assential part 

of the investigative and creative procPis (cf. Reason and Rowan, 1981a; De 

Mey, 1982; Lincoln and Guba, 1985), or may qet in the way of doinq good 

science (Kubie, 1956; Maslow, 1966; Mahoney, 1986; Hill, 1987; Appendix 

1). Many of these emotional traumas have perpetuated a male-dominated 
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science that has limited participation by women and the expresaion 

of a feminist perspective on the relationship between humans and their en-

vironment (Hallen, 1988). 

One of the main emotional obstaclea blocking conventional acientific 

support for suatainable agriculture is fear 6 and in most case. unack-

nowledged fear. Scientists are part of the prevailing we.tern culture 

that for many years has equated control of nature with social progress 

(Leiss, 1972). According to thia position, the failure to control nature 

lays the foundation for social decay. For many, sustainable agriculture 

appaar., from their limited analy.i., to be a mechanism for letting nature 

run wild or, at least, it represent. a return to an earlier, le •• 

developed or primitive stage. In their view, to practice .ustainable 

agriculture is to let nature take control (Coleman, 1982). 

5.2.1.2 ~ •• oci.l, political aDd .coaoaic coat.xt ~or agricu1tural 

r •••• rch 

Mo.t agricultural .cienti.ts have con.ervative social and political 

values (Hedwiger, 1982). They have had a long hiatory in Europe and in 

North America of charing, often naively or .ubconaciou.ly, the interests 

of the dominant industriaHst clus in society, anr.4 of practicing science 

to lolve problema that this cla.s has defined (Gouvernement du Québec, 

1979; Vandermeer, 1981; Albury and Schwartz, 1982; Hadwiger, 1982; Danbom, 

1986). Agricultural scientiste, uaually idealists committed to making 

constructive change., have generally shared the reductionist economic 

definition of efficiency in which environmental and other negative impacts 

are considered largely external to analyses (Friedland and Kappel, 1979; 
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Heffern.n, 1986; Madden, 1986.). They h.ve h.d a neg.tive view of 

.gricultural l~ur .nd an ft.soci.ted ~ommitment to mechanization 

(Rodefi.ld, 1978; V.ndermeer, 1981, Buech and Lacy, 1983), .nd have 

preferred to focua pr~arily on th. production of marketable producta 

rather than man.gement of .gricultural ayatema. Public he.lth scientiste, 

who .re often invo1ved in evaluating the he.lth effecta of .gricultural 

technologi ••• nd pr.cticee, gen.rally share conserv.tive induatrial and 

government pelrspactives on public health threats (Paigen, 1982; Coye, 

1986) • 

Moreover, industrialiat values amongst agricultural scientists have 

contributed to the evolution of large-acale, capital-intensive production 

unit., the decline of f.rm numbere, and the arosion of rur.l communities 

(Hightower, 1972; Rod.field et al., 1978; Friedland .nd Kappal, 1979; 

Trou~hton, 1985; Heffernan, 1986). Scientists have done thia by allying 

themaelvea, conacioualy or aubcon.cioualy, with the clients th.t can best 

make use of the producta and technologiea th.t they produce, namely large 

farming operation. and .gribuaineea. The ••• re the groupa that have had 

the fin.neial, l.bour, .nd land resourcea to help scientiste to develop 

.nd then to t.ke adv.nt.ge of the new technologies. In turn, early adop

tion h.s improved their competitive position .nd helped to drive farmers 

with sm.ll oper.tions out of bu.inee. (Friedl.nd .nd Kappal, 1979; Had

wiger, 1982, Ruttan, 1982; Busch .nd Lacy, 1983; Heffernan, 1986), and in 

the proce.e r.duced the vibrancy of rural communitiea (Fujimoto, 1977; 

voge1er, 1981; McClatchy and Abrahamse, 1982, Heffernan, 1986). Vogeler 

(1981) e.timated that no more than 35\ of USA farmera have benefited from 

r •••• rch performed in the publicly funded r.aearch aector. 
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• Scientiata' out look ia perpetuated by narrow acientific training 

(~ubie, 1956; ~uhn, 1970; Hadwiger, 1982; Miller, 1984). Even thoae 

.cienti.t. who deal with environmental i •• ue. u.ually .tudy only their 

purely technical aspect. and receive little training in examining 

philo.ophical and ethical que.tion. (Miller, 1982). The .nd re.ult is a 

. highly apecializ.d (and often idea1i.tic) acienti.t who viewa aIl problem. 

through a narrow window (Danbom, 1986; Hill, 1986b), has difficulty syn-

the.izing information (Hill, 1978; de Rosnay, 1979), and haa trouble con-

ceptualizing (Miller, 1983a). There i. tremendoua preasur. in graduate 

.chool to conform to the prevailing view, and agricultural .choola .uffer 

more than others because many are geographically and administratively iso-

lated from other facultie. within the university ay.tem (Mayer and Mayer, 

1974; Friedland and Kappel, 1979; Hadwiger, 1982). ~uhn (1970:166) states 

that " •••• ci.ntific training i. not weIl designed to prorluce the man (.ic) 

who will aaaily diacover a fre.h approach." 

Once part of the profea.ion, the North American agricultural scien-

ti.t ia not lik.ly to come acro •• many who will expr ••• a diatinctly dif-

ferent view, becauae a majority of his peer. will be of similar gender and 

race, and have .imilar background. and training (Center for Rural Affaira, 

1982; Hadwiger, 1982; Buech and Lacy, 1983). In.titutions, by meana of 

their diaciplinary divi.ion., u.ually reinforce the narrow view (Dundon, 

1982). These conditions contribute to an elitism that generally charac-

terizea agricultural acience: the belief that only tho.e who are part of 

the profesaion are sufficiently knowledgeable to conduct agricultural ex-

perimenta and draw conclusion. about the re.ulta (Todd, 1978; Miller, 

1982; Busch and Lacy, 1983; Bennett, 1986). In this environment many 
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acientista are reluctant to accept new ideaa, knowingly or unknow

ingly (Kuhn, 1970; Truzzi, 1979; Buttel, 1980). 

There are many implication. for .u.tainable agriculture. Fir.t, 

agricu1tural .cienti.t. with mod.rn indu.triali.t and t.chnocratic valu •• 

will tend to ... .olution. in terme of di.cret. technologie. that can be 

applied univer.ally to .pecific, economically valuable commoditiea. Many 

behave a. if it is their rol. to develop solutions that the market place 

can di.seminate (Hadwiger, 1982; Heffernan, 1986). This i. particularly 

the caa. in agricultural biotechnology re.earch (Doyle, 1985; Buttel, 

1986a, Office of Technology A ••••• ment, 1986), but has al.o long b.en a 

feature of the relation.hip between agriculture and the food induatry 

(Hall, 1974; Vegeler, 1981; Hadwiger, 1982; Danbom, 1986). Most of the 

problems faced by those practicing suatainable agriculture cftnnot be 

.olved with commercial product. or discrete technologies, but rather re

quire the examination of the d.sign and management of the production ays

tem. themselves (Hill, 1985a; Buttel et al., 1986; Patriquin et al., 1986; 

Altieri, 1987). University and governmant agricultural scienti.ts have 

failed to d.v.lop a "design res.arch paradigm" that could be used to in

vestigate potential design and management solutions, even though some 

other disciplines, faced with similar problems, have moved in this direc

tion (Koenig, 1985). 

5.2.1.3 SOlutioa. 

Su.tainable agriculture, in contra.t, i. admittedly valu. lad.n. It 

expresses deep commitment to the land (Leopold, 1949; Jackson et al., 

1984), to conserver lifestyles (Buttel, 1980; Parr et al., 1983), to th. 
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1 rejuvenation of rural communities and culture (Berry, 1977), and to 

economic systems that place value on human fulfilment and the environment 

and that diacourage an ampha.is on mere commodity exchange in the market 

place (Schumacher, 1973; Skina, 1986a). Practitionera accept that farming 

takee plnce within a socio-economic and political framework, and that 

aciantific inveatigations into problama muat take these realitisa into ac-

count. The belief of conventional scientiste that it is poeaible to be 

socio-politically detached and ignore the consequences of one'. work 

(Hightower, 1972; Hadwiger, 1982; Buech and Lacy, 1983; Miller, 1985a) i. 

not compatible with sustainable approache •• 

5.2.1.3.1 •• trainingl an .fficienc! atrategy 

Bfficiency strategie. involve making changes to the way currently 

employed resource. are u.ed and retraining involves changing the deploy-

ment of human resources. Rstraining of agricultural professionals by 

uaing ahort courses, aaminar aerie. and workshopa could be a successful 

part of addr.asing the kinds of problem. diacuaaed above. Universitia. 

could design auch programs for their own etaff and for tho.e of government 

agencies. Most institutions already have some mechanism for providing 

retraining on other topics. The Qu'bec government has undertaken a 

proca.s of outlining profeasional training neada by holding maetinga with 

the univeraitiea, colleges and farmara to diacusa a province-wide plan to 

upgrade akilla in agroecology (aaa alao the discussion in Section 

5.1.2.1.1) 
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5.2.1.3.2 Offering sustainable agriculture progr .. s. a substi~utioa 

approach 

Training people in sustainable agriculture is a key atrategy for ita 

implementation. Bducatora and diaciplinary associations could develo~ 

sustainable agriculture programa that permit graduating agricultural 

scientiate to: 

1. underatand the historical evolution of science and particularly 
• 

tbeir own science (Kuhn, 1970; Bahm, 1979); 

2. list the stages of .cientific problem formulation, experimental 

design, data collection and analysia, and the often latent influences on 

each .tag. (Miller, 1982; Savan, 1988); 

3. conceptualize (Miller, 1983a); 

4. recognize and integrate the technical, psychosocial and moral 

aspect. of a problem (de Roanay, 1979; Killer, 1984); 

5. identify the ethical issu •• underlying Any agricultural rea.arch 

and deciaion making (Dundon, 1992; Shepherd, 1985; Freudenburger, 1986); 

6. engage in constructive intellectual and interpersonal conflict 

resolution (Miller, 1984); 

7. 1ist principle. of logic (Mahoney, 1976); 

8. demonstrate how science develops confident assertions rather than 

truth (Leiss, 1972; Mahoney, 1976; Bahm, 1979); 

9. r.cognize the limitations of conventional and alternative ap-

« proaches to agricultural science and liat the philosophical and opera-
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• tional principlea of new paradigma that can be u.ed (Reason and 

Rowan, 1981a); 

10. de.crib. th. p~inciple. of ecology and th.ir application to 

agriculture (Lowe and Worboy., 1980; Hadwiger, 1982; Conway, 1986; Hart, 

1986) ; 

11. li.t the principles of economic ayatems that value ecological 

imperative. (Lynam et al., 1986; Hill, 1987; Wag.taff, 1987); 

12. deacribe the root causea of hunger, poverty and oppression. 

Dundon (1986), in hi •• tudy of innovation in agricultural science, ha. 

found that innovative agricultural scientiste have had aom. exposure to, 

or .trongly .xpr •••• d concern for, the poor and di.advantaged (wh.ther in 

the developing or developed world). 

13. provid. essentia1 information on the are a of .tudy. Por .x-

ample, if the principal are a of .tudy i. soil acience, atudenta ahou1d be 

able t~ answer th. qu.stion. outlined in Tabla 56. 

The •• kind. of programa in aupport of auatainable agriculture are no 

longer a ·rarity. Mora than two dozen univeraitiea and collages in the USA 

now off.r program. (Wi.con.in Rural Development Center, 1986; Gate., 

1990). Coursea and programa ara being offered in Europe (K_later, 1987) 

and MaGill Univer.ity now offer. a minor in .cological agriculture. 

Gov.rnments could assiat thi. proc.s. by •• tablishing chair a in su.-

tainable agriculture at univeraities. The European Parliament ia atudying 

the feaaability of doing this with itB member atatea (Bourguignon, 1989). 

-
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Table 56 
Exemples of questions n~udents should be 

able to answer in a sustafnable àsri~ulture soils program 
(adapted frOll! Hill, IIl1Ublished) 

* How to measure soil "health" (fertility plus) in the field & laboratory: including use of bioassays 
such as weeda & 80il faune as indieators of nutrient8 & structure. 

* How to deseribe soil genesis as a proeess of fnterrelated & interdependent eeologieal, biochemical, 
geological & sociologieal factors. 

* How to identify soils ln the field & evaluate their agricultural potential with & without access to 
laboratory facilities. 

* How to select a lI"Iique appropriate management program for a particular soi l (equipment, its use, 
timing of operations, etc.). 

* What the functions of the different groups of organisms are in soil & how soil "works" (cycles, 
processes, etc.). 

* How various soil management practices affect the ~arious groups/species of soil organisms & how these 
practices can be used to support beneficial groups. 

* Which soil & water conservation practices are indicated for a particular soil/location. 
* Which cropping patterns to prescribe for a particular soil/location (to ensure sustainability). 
* Knowledge of properties of main soil improving crops, including many so·called weeds (legumes plus). 
* Knowledge of properties of main soil implements' techniques for irrigation & drainage, & effects of 

their use on energy budgets, erosion, the O.M. , N pools, envrionmental impact, crop quality, suscep
tabi l ity ta pests. 

* Design of optimal systems for collection, proeessing, composting, handling, & applying the various 
types of organic wastes ta maximize long-term benefits to sail & the environment as a whole. 

* How to calculate permissible levels of crop residue removal for use as biomass. 
* What are the best ways to use rock fertilizers? 
* How climate influences soil properties & processes. 
* How the siting of buildings, fences & roads affects sail. 
* What are the best ways to use seaweed sprays & amendments & how ean other sources of plant hormones 

be incorporated into soi l management programs. 
* What are the relationships between soil conditions, erop production & qual ity, & livestoek & hllll8n 

health? 
* What are the long-term effeets of the various types of pesticides, herbicides & soluble fertilizers 

on different types of soi ls/locations? 
* How to develop soil management programs for polyculture agroeeosystems, e.g., agroforestry systems 

with & without livestock & fish culture. 
* How to advise farmers who wish ta set up on-going experiments relating to soil management. 
* How to explain hON the sail Norks to farmers, consumers, school children & politiciens. 
* Knowledge of haN socio-cultural, economic & political factors affect soil; including the various 

laws, regulations, codes, tax incentives, & subsidies, & factors that determine land cost & how these 
can be adjusted to promote a sustainable agriculture & solve sail prOblems. 

* Who to go to for expert help & ta answer these questions if given access to an agricultural library, 
desk coqxJter terminal & telephone. 
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1 5.2.1.3.3 Rea •• iguing th. pedagogy of th. agricultural curriculua 

The following pedagogical philosophy and techniques can be used 

(adapted from Romey, 1976; de Roanay, 1979; Bawden et al., 1984; Hill and 

MacRae, 1988): 

1. The inatructor'a taak ia to create a support ive environment to 

nurture motivation and self-concepts and to avoid getting in the way of 

natural development. The instuctor can also help students to recognize 

positive and negative influences of past personal experiences on the way 

in which the student perceivel the food and agriculture system (Hill, 

1987). ~hi. kind of counaelling could allo be a part of the institutional 

workplace. 

2. A ayatemic, rather than a linear or lequential, approach muat be 

uaed in which the inatructor return8 to the 8ubject several timea but at 

different levels. 

3. Rather than just providing precise definitions, a new concept 

should be atudied trom different angles and in different contexts. 

4. The dynamics and interdependence of biological systems must be 

streaaed. 

5. Themes that can be vertically integrated should be used to 

develop ideas. In agriculture, the theme of food quality can use ideas 

from agricultural disciplines Buch aB soil Bcience, plant science, animal 

Icience, and human nutrition. 

6. 'acts are always provided in a broad contexte 

7. Consider the student a co-instructor in any courIe. Course tima 

can be Bat aside to allow students to teach aach other (seminars, dis-
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plays, constructive discussion, circulation of term papers, team 

projects) • 

8. Instructors should encourage students to define their personal 

goals and act as allies to he1p students meet these goals. Students 

design their own programs and evaluation systems with the aid of instruc-

tors. 

9. Assignments can be designed to approximate real-world experiences 

including role playing, writing articles for the popular media, conducting 

surveys, event organizing, and political action projects. 

10. Students spend part of their program workjng directly in the 

agricultural milieu (farms, f()od businesses, government bureaus). 

5.2.2 ReduciDg the do.iD.Dce of reductioDist, positivist approaches 

Western science has a long tradition of dividing scientific prob1ems 

into discrete, manageable pieces, a process commonly referred to as reduc

tionism (Kuhn, 1970: Bahm, 1979; Capra, 1982). Reductionist thinking 

remains central to much of agricultural science today (Hall, 1974; Dundon, 

1982; Miller, 1985a; Madden, 1986a) and many of our current agricultural 

and environmenta1 problems can be traced to it (Miller, 1982; Hodges and 

Schofield, 1983; Levins and Lewontin, 1985). Holding constant or ignoring 

all but the few factors under examination means that agricultural research 

is removed from the reality of socio-economic and ecological systems in 

which all factors, known and unknown, measurable or not, are constantly 

lnteracting (Figure 11). Scientists commonly argue that it ls possible to 

lntegrate the distinct pieces that result from reductionist science into a 

who1e or system, but with respect to natural systems this has proven 
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Figura 11 
•• ~plea of co.ple. iDterr.latioD.bipa iD agriculture • 

• ajor oD-.ite aDd poat far:a-gat. factor. aff.cti4g food quality 
(Hill, 1980) 

1. HOLISTIC VIEW. 
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largely unsuecessful, partly ~ecause some of the relationships between the 

relevant factors are ignored or ramain to be diacoverad (Hanway, 1978; 

BU3eh and Laey, 1983; Killer, 1995a; Suzuki, 1997). Becau •• of this, it 

i. diffi~ult to apply much of the work that ha. used the reductioni.t ap

proaeh to sustainable systems. 

A further obstacle associated with reduetionist thinking ia the 

belief in universal technologies, and the associated concept of inductive 

generalizatior.. The appeal of this approach is that it allows one to 

study a sample as if it were representative of an entire class (Kaslow, 

1966). This haa resulted in the development and commercialization of such 

universally ap~lied products as antibiotica, pesticides, and fertilizers. 

To support universality, elaborate assumptions have been developed to ex

plain how diverse biological systems in diffe~ent locations can be 

ragarded as ths same (Dundon, 1982; Bennett, 1986). susta~nable ap

proaches, on the other hand, stresa uniqueness of time and place and of 

working with local natural resourceo and proeessea. 

It is not possible to analyze complex biological systems by examin

ing a few variables and then successfully apply the reaults over a broad 

are a (MacRae and Kehuys, 1985; Killer, 1985a; Bennett, 1986). Nor ia it 

possible to always find direct, aingle cauae-and-"ffect relationshtps be

tween factors, a search that is central to reductionist thinking and the 

deaire to control or manipulate nature (Hall, 1974; Henderaon, 1981; 

Davenport, 1982; Levins and Lewontin, 1985). In the reductionist view, 

nature, or any realLity, is simple and must -make sense' (Maslow, 1966; 

Kahoney, 1976), bui: complex biologieal systems do not: always make sense, 

especially at our present stage of understanding. Moreover , agricu1.tural 

scientists have telnded to avoid complex biologieal questions, including 
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1 those raised by sustainable agriculturalists, and have focused in-

ste ad on researching specifie problems related to specifie food com-

modities (Hall, 1974; Busch and Lacy, 1983). The most common manifesta-

tion of this attitude is found in the use of laboratory and small plot 

studies to investigate complex systems. Busch (1~84) considers that this 

process of inquiry i~ inherently flawed because biological phenomena are 

removed from the environment in which they ~ccur, are examined (often un-

der highly controll~d laboratory conditions) and then tested ln a simu-

lated version of their environment (the field trials) that, in reality, is 

more like the laboratory than the real world. In this process experimen-

tal results can rarely be repeated by the people that the experiment was 

intended to help. Insufficient technical and financial supports have 

been provided to scientists in research institutions, such as Agriculture 

Canada, to encourage on-farm research strategies to counter this kind of 

problem (Wanczycki, 1984). 

Most scientiste also believe that quantifiable facts are eesentiai 

to rational evaluation of information and accurate descriptions of reality 

(Hahoney, 1976; Miller, 1985a), the positivist paradigrn. Unfortunately, 

the quantification that conventional scientiste des ire is not always at-

tainable and ls not always eesential for achieving the required under-

standing of biological systems. Kuhn (1970) argues that this belief in 

quantification flows unavoidably from the evolution of traditional ecien-

tif te paradigme. Once a paradigrn has been established, the ecientific 

community that adher.es to it sets out to prove the validity of its ap-

plication to an ever widening range of increasingly refined and narrowly 

defined problems. Examples of such a paradigm in agriculture includa the 

deve10pment and use of hert cides such as 2,4-0 in weed science, and of 
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soluble fertilizers in agronomy and soil science (Dundon, 1982), and 

the determination of food value by meaeuring certain chemical companente 

in nutritional .cience. (Hall, 1974). 

TO do this effectivel.y, that is, to make the paradigm fit a diverse 

range of probleme, requires increasing quantification and specialized 

equipment (Kuhn, 1970). In thie process, variables that are quantifiable 

tend to bo overemphasized (Miller, 1985a). Scie"'ltiste ard funding bodies 

•• 
are often eonvinced by etudies with the most c;uantified data, even if: 

qualitative or conceptual factors in the analysis are weaker than in 

other studies (Kuhn, 1970; Mahoney, 1976). 

The fascination with numerical modelling is a common expression of 

this process, particularly with regard to eomplex biological systems. Al-

though such modela may be internally logical and scientific, they are of-

ten unrealistic (8illel, 1987) and conceptually weak (Miller, 1985a). A 

further aspt:=ct of the desire to quantify ie the use of statistics, which 

is seen as necessary to validato experiments. Unfortunately, because most 

conventional. scientiste frequently miss the unexpected (due to the narrow 

range of results anticipated) (Kuhr., 1970; Mahoney, 1976), statistics ean 

effectively act as an information-limiting device (Diesing, 1972; Truzzi, 

1979; Paigen, 1982; SchrecJcer, 1984; Lincoln and Guba, 1985; Miller, 

1985a). Grierson (1980) pointe out that our current statistical methods 

require clearly defined variables and parameters, yat few of the difficult 

problems in his field (horticulture) have been suecessfully investigated 

to the point where theee variables and parameters can even be identified. 

He also concluded that m my investigations in biologieal sciences are not 

( suited to statistical'~ designed experiments, and the pressure to use 

statistics discourages scientists from tackling sorne of these etudies. 
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Mahoney (1916) reached similar conclusions in his research on the 

sooial sciences. 

5.2.2.1 R .... rch iapact ........ nt.s aD .~fici.ncy .trategy 

To addrells these kinds of problems, a number of investigators have 

sU9gested that research impact assessments be performed during the course 

of project formulation and implementation (Madden, 1978; Friedland and 

Kappel, 1979; conway, 1986). Such an assessment involves examining the 

possible soeio-economic and environmental implications of a range of pos-

sible researeh outcomes associated with a given project. These kindd of 

1 
asse5sments have rarely been performed and their methodology, as a result, 

is not partieularly strong. Most assessments that have been done have 

been compromised by the biases of the investigators, by being overly 

bureaucratie, and by incomplete examination of the issues (Friedland and 

Kappel, 1979). Busch (1984) cautions that impact assessments are limited 

technology. In his opinion, the scientist, having invp.sted considerable i , 

because they are often applied too late to change the experiment or the 

energy in developing a project to the point where assessment occurs, is 

1 
t • 
l 

likely to be very resistant to such an assessment. But given the 

generally unanticipated negative impacts of agricultural research, it is 

clearly in the interest of research administrators to establish some kind 

! 
l 

of impact assessment process and provide support for it. There may be a 

1egal imperative. The University of California was successfully sued for 

~ its involvement in rnechanization research that left many farmworkers out 
t ,-
l' 
f 

~ 

of work, and was required ta submit a plan to "ensure that funds 

authorized under thl~ Hatch Act, are expended in a manner ... with primary 
~ 
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eonaider_\tion for the small family farmer." (California Agrarian Ac-

tion Project n. Regents of the University of CaHfornia, 1987). The caae 

was appealed by the University, and th. deeiaion reeently overturned. A 

bill presently befora the USA congres. would require that Bocial impacta 

be performed ae part of the funding application proceas for studies funded 

by the USDA (Seheid, 1990). 

5.2.2.2 10.. .ubstitutioD strategie. 

In the past few years, US and European reaearch institutions have 

aatabli,shed rellearch facilities to investigate sustainable agriculture 

(cf. Wisconsin Rural Developrnent Center, 1986; Zadoks, 1989). This 

strategy, in addition to generating data, provides a high prol:i1e, both 

internally and externally, for sustainable agriculture inititatives. 

Canadian institutions have been slow to follow suit, but initiatives are 

underway at Macdonald college, Laval University and the University of 

Guelph. 

Often in association with the development of these facilities, 

scientists bec orne more interested in on-farm research. Farmers, and other 

individuals who are directly involved in the food and agriculture system, 

are increasingly recognized as having much to contribute to our under

standing of ecological prQcesses in agriculture (Altieri, 1983; Levins and 

Lewontin, 1985). Some investigators eVE"n feel that most innovation in 

sustainable agriculture originates with the farmer (Brusko et al., 1985; 

Woodward, 1985). The petential value of lay science is reflected in the 

Office of Technology Assassment (1985) conclusion that moat innovative 
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res.arch i. not taking place in the institutions normally associated 

with research activity. 

A1though farmers have alway. experimented (cf. Center for Rural Af-

faire, 1980>', the organization of on-farm research has been changing in 

recent yeara in reaponse to growing institutiona1 recognition of the value 

of such research efforts. Farmer associations are being created sp8cifi-

cally to perform research (Krome, 1988; Exner, 1990), and manuals for lay 

scientists have been developed (Brusko et al# 1985; Thompson and Thompson, 

1985). Scientists are consulting directly with producers on appropriate 

research programs and projects (cf. Kelling and Klemme, 1990). 

On-farm experimentation can involve a number of scientific ap-

proaches, some more traditional, others falling under the banner of new 

paradigm research (see below). These methods have in common a belief that 

the practitioner has at least as much to contribute to the process of un-

derstanding biological systems as does the investigator. These approaches 

are also concerned wi+:h much more than the natural environment in which 

farminq takes place. Sociocultural, economic and political factors are 

a11 considered to be part of the investigation to obtain a more complete 

understanding of why certain agricu1tural practices work. The farmers' 

Objectives as producers are critical to this understanding (Bennett, 1986; 

Parkhurst and Francis, 1986; Wagstaff, 1987). On-farm research investiga-

ti"ns do use statistics, but in a more limited fashion. For example, 

Thompson and Thompson (1985) and Rzewnicki et aL (1988) have outlined 

simple field plot designs that are convenient to use on a large scale with 

. 
t normal farm equipment and practices • 

( The on-farm research model is not foreign to Agriculture Canada or 

1 
to many of the provincial departments of agriculture. The Prairie Farm 

,-
f 
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Rehabilitation Administration (PFRA) has, for example, operated 

Salinity Cooperativea for a number of yeara. A recognized cooperative of 

tarmer. arrange with PFRA to hire a technician to assiat in reaolving 

aalinity problems faced by coop members. The techniciana monitor the 

development of problema, and make recommendations on agronomie changes. 

In Qu'bec, agronomes and technicians work with producers in Clubs de 

Production. At the present time, several are examining particular dif

ficulties facing sustainable agriculture producers, and are developing 

aimple on-farm research experimenta to find solutions to problems. This 

aystem ia sufficiently flexible that a group of producers with aimilar 

conc''.rns can band together, determine their priorities, and obtain govern

ment support for the hiring of a staff person. In Canadian universities, 

on-farm investigations have not been explicity encouraged by ad

miniltrators, although individual professora and graduate students, com

mitted to this concept, have carried out successful studies. The reward 

and funding syatems have made these kinds of investigations more difficult 

(see Sections 5.2.3 and 5.2.6). 

A number of USA states are encouraging the formation of farmer-to

farmer or farmer-to-institution networks with R&D grant programs. Wiscon

sin, for example, is providing up to US$50,OOO/yr/project. The state will 

fund projects in on-farm research, collection of farmer financial data, 

and demonstrations of management strategies. A related strategy is the 

provision of support for demonstration days and farm tours, including 

visits to on-farm research sites. A number of provinces have programs 

that support demonstration days, and these could be rnodified ta support 

the demol1stration of sustainable practices, particularly integrated 8y8-

• 
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tems, as these have received the least attention in existing demonstration 

programs. 

A related initiative ls being promoted by the Natural Organic 

Farmers Association (NOFA) in New England. They are establishing a net

work of Maeter Fa1:'mers who assu.lte responsibility for research and 

demonatration projects in their communities. liOFA has received some ini

tial funding from the Low-input Sustainable Agriculture (LISA} program to 

eetablish the network. 

5.2.2.3 Xev paradiga •• rede.ign .trategie. 

There ia a range of new research methods compatible with an 

agroecological paradigm and being practiced in scier'ce today. Few of 

theee, however, have had an impact on agricultural science. The challenge 

for agricultural science is to take what is useful from new paradigm in

vestigations in other fielde (cf. Reasor. and Rowan, 1981a; Rogers, 1985) 

and apply them in an agroecological contexte Hopefully, we will evolve a 

diverse range of scientific approaches that can be applied to problems to 

which their methoda are matched (Aiken, 1986). 

The new app~oachee require that more emphasis be placed on syn

thesis, and that a variety of techniques be ueed to collect the informa

tion, including, but not limited to laboratory techniques. Observation 

and basic description of farm procesees is eesential (Lockeretz, 1985; 

Par'khurst and Francis, 1986; PatriquLI et al., 1986). Useful resulte can 

often be obtained without requiring exact precision in the description of 

evente (de Rosna:'·f 1979; Lockeretz, 1985; Conway, 1986). It is the belief 

in the need to have a ~erfect understanding of biological processes that, 
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in fact, prevants many scientists from practicing theae new approachea. 

To know the specific details usually requires highly controlled or ex-situ 

experimentation under which natural world conditions can not be exactly 

replicated. The kind of data collection that can be useful to sustainable 

agriculture rasearch ia outlinad in Tabla 57. Reductionist approaches can 

be a part of thia mix but should be uaed, within any given research 

program, to shed further light on problems that have been initially iden-

tified by more holistic approaches. 

One particularly intereating example of this process at work in-

volves attempts by sorne investigators to integ~ate conventional agr4cul-

tural science ~ith an experiential approach known as phenomenology. The 

modern expression of phenomenology was founded by Edmund Husserl in the 

aociai sciences (Hartman, 1967:128-129) and Goethe in the biological and 

physical sciences (Bortolt, 1986), but it has not been taken seriously by 

scientists during the last 15 years or so because it is antithetical to 

the predominant positivist paradigm (Brady, 1977). Douglass and Moustakas 

(1985) define phenomenology as, 

... the study of everyday phenomena. Through disciplined focus on " 
the structure of experience (e.g., time, space, materiality, 

causality, interpersonal factors), the phenomenological investiga-
.. 

tion attempts to reveal the actual nature and meaning of an event, 

perception, or occurrence, just as it appears." 

Hartman (1967:128) states that, " ••• it is purely descriptive and 

analytical rather than experimental, anâ ~t the sarne time it tries to 

remain free of any epistomological presuppositions." In contrast, conven-

tional scieriee attempts to deseribe the behaviour of the world by testing 

263 



-

Table 57 
Da~a coll.c~ioD approacb.. for .u.tainable a9ricul~ur. 

(adapted from tockeretz, 1985) 

Descriptive studies 

Cover such topics as the kind of people who use sustainable prac
tices, the reasons they do so, the methods they use, the institu
tional setting in which they function, the results they achieve, the 
problems they face. 

Evaluative studies 

Try to anawer the question "How good ia auatainable agriculture?" by 
comparing with conventional farma such factors as income, yields, 
production costs, resource use, product quality, pollution, soil 
fertility, return on effort, and any other objectives that farmers 
commonly have for farming. 

Applied studies 

Make better austainable farming methoda available to thoae who al
ready are farming suetainably or who may eventually choose to do sa. 

Diagnostic etudies 

Collect data that might someday be the basis of more general ex
planatory work. They differ from the evaluative or descriptive 
categories above in that they are concerned with additional factors 
besides those that the farmer cares about or ia aware of. 

Explanatory/Predictive studies 

Attempt to synthesize broader principles about sustainable agricul
ture from the available empirical details in order to help answer 
the question "How and why do the results observed in suetainable 
agriculture come about?" 
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quantifiable predictions, requiring a separation of our experience from 

that which we are measuring. Tha who1e cannot be understo~ in this way, 

and aco10qy, as a science of ~10lism, cannot effectively function as a 

proca.s of investigation unless phenomenological approachea are used for 

sume studies (Brady, 1977). 

Patriquin et al. (1986) provide some indications of how phenomeno1-

ogy can be app1ied to agricu1tural research. In their observations over an 

8-year period of a farm in the process of conversion from conventiona1 to 

eco10gica1 production, they used a mixture of approaehes to gain an under

standing of the biologieal processes at work. Plant species were used as 

windows through which they cou1d understand soil proeesses. The growth 

patterns of certain plants became indicators of specifie processes that 

were inhibiting plant growth, inhibitions they were unable, by the time 

the investigation ended, to confirm using conventional approaches. Other 

investigators, scientific and popular, have taken a similar approach to 

examine soil processes (Cocannouer, 1964; Hill and Ramsay, 1977; Wa1ters 

and Fanzau, 1979). Farmers who have developed precise skills for 

"reading" the land a~d their relationship with it, like the one who as

sisted Patriquin et al., ean offer much to phenomenologieal etudies. 

5.2.3 Iaproving re •• rd s,lt ... to f.vour lu.t.inabl. agriculture r •••• rcb 

The dominant system of scientist evaluation is a major obstacle to 

the developmant of sustainable agriculture. Reward in most research in

stitutions is detarmined primarily by publishing record, and quantity io 

usually more important than quality (Mahoney, 1976; Busch and Lacy, 1983; 

Madden, 1988; Savan, 1988). This is especially so for young professors 
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trying to advance in universitiea (Ruttan, 1982), but Agriculture Canada 

scientists have also identified reward systems as encouraging academic 

rather than mission-oriented reaearch (Wanczycki, 1984). The pressure to 

publish meana that research projects may be chosen for their pub

liehability, particulary the speedineLs of publication, rather than for 

their contributions to our understanding (Busch and Lacy, 1983). It &lso 

contributes to conformity because scientists and economists tend to pub

lish on subjects firmly within disciplinary paradigms to which most 

editors are cownitted (Busch and Lacy, 1982; Buttel, 1982; Madden, 1988). 

Although several journals of sustainable agriculture now exist, publishing 

in them means isolating one's work from the main stream as few colleaguea 

will take the opportunity to learn from theae journals. Thes~ journals 

have a lower standing in the discipline-dominated scientific community and 

they do not carry the sarne weight during evaluation. Most of the scien

tists surveyed in the extensive Busch and Lacy (1983) study believed that 

publication record was overemphasized in evaluations. 

5.2.3.1 R.ward sdientista for al1 th.ir activiti.'1 an .ffieiency strategy 

Because scientists do respond to rewards (Friedland and Kappel, 

1979; Dundon, 1982; Busch and Lacy, 1983), theee can be used to redirect 

aqricultural research and improve agricultural science education. It is 

critical that agricultural scientiste be rewarded for all the work they do 

(research, administration, public consultation, preparation of academic 

and popular artic:'.6S, and, if employed by a university, for teaching). 

The reward system at MeGill University providea an example. At 

McGill, tenure-track professora are tolct that their work will be evaluated 
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in three categories: research, teaching, and service to the university, 

which includes administrative, extension, community and other m~scel

laneous activities. When being evaluated they must demonstrate superior 

performance in two of thes8 categories and reasonable competence in the 

third (McGill University Secretariat, 1986). The popular wisdom, however, 

i6 that most of the evaluation ia based on publication record, which con

sists of the number of publications in high-profile refereed journals vs. 

less known refereed and non-refereed journa1s, number of single vs. 

multi-authored papers, and the position of the investigator in the author

ship hierarchy of any given paper. This approach to eva1uation, although 

easily quantified, does little to reflect the rea1ity of the job. As a 

result of this emphasis, teaching and other valid activities suffer. 

Evaluation systems should evolve to be flexible enough to allow scientists 

who wish to put less emphasis on research and more on teaching and ad

ministration to do so (Gouvernement du Québec, 1979; Manwell and Baker, 

1986) • Many evaluative too1s are already in place at McGill for assees-

ing teaching abi1ity and others are being developed for both teaching and 

administrative performance. A prerequisite for success is the development 

of clear, specifie job desciptions for professors and clearly defined, 

pub1icly avai1ab1e standards of excellence that are us,"d as yardsticks to 

measure performance. 

5.2.3.2 Revard activities consistent vith a sustainable agriculture ap

proach 

Ta eupport most sustainable agriculture research, reward systems 

should generally favour: 
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- long over short-term projects; 

- multi-authored over single-authored papers; 

- farmer/extension/scientist/social scientist teams over teams of 

scientiste (many farmers are interested in joining such teams); 

- projects with an on-farm research focus or component over a 

laboratory focus; 

- project compliance with the departmental over disciplinary 

mission; 

- high-quality popular (widely read) publications at least at par 

with high-quality scientific or economic (narrow audience) papers. 

A more detailed example is provided in Table 58. 

The exception to such reward system criteria is work on basic 

ecological processes that will help with o1roecosystem design. Our under-

standing of certain pest life cycles, many ba~ic soil processes, and sym-

biotic plant, and plant - microbe interactions ia quite limited (cf. 

Lowrance et al., 1984a; Altieri, 1987). More basic work on these topics 

will be necessary before man y practical agroecosystem design'features can 

be implemented. Scientists working un these projects may be adequatply 

covered under existing reward systems, although the priority areas may 

still have ta be specified. 

Because acientists and economists at Agriculture Canada are working 

for a department with a specifie miosion, there existe a qreater oppor-

tunity than in universities to change the internal reward system to favour 

research on sustainable agriculture. With Agriculture Canada taking the 

lead in implementing such systems, and demonatrably providing human and 
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~abl. 58 
Bx .. pl. of ••• lu.tion crit.ri. for r •••• rch 

in .u.t.iDable .gricultur. 

~. proj .ct ili 

1. Long term 
Basic agronomie work on crop rota
tions that enhance soil fertility, 
prevent pest problems, reduce de
pendence on imported inputs and 
cut farm costs (with a research 
team that May include soil and 
plant scientists, entomologists, 
economists, extension agents and 
farmera) • 

2 • Short term 
To design a vegetable production 
system in greenhouses that reduces 
a particular pest problem without 
producing a negative impact on 
human health or the environment 
(entomologist, horticulturalist, 
agricultural engineer, farmer). 

* Assuming that a researcher has 
one long-term and one short-term 
project at Any given time, then 
the researcher is expected, 

269 

R •••• rch ••• lu.t.d bra 

a. At least 4 publications over a 
10-year period in refereed jour
nals. 
b. At least 4 articles in the 
popular farm press over a 10-year 
periode 
c. Multi-authored papers receive 
more (or at least equal) credit 
than single authored papers. 
d. Publications in multi
disciplinary journals receive more 
(or at least equal) credit than in 
diBciplinary ones. 
e. a specific number of presenta
tions to farmers, once useful 
results have been produced (for 
example 3/year after year 7 of a 
project) • 
f. The number of farm adopters in 
the region 5 years after project 
ends (Chambers, 1986). 

a. 3 publications over a 5-year 
period in refereed journals. 
b. 2 presentations/year for last 2 
years of project to greenhouse 
growers. 
c. Publishing at least half the 
papers in multi-disciplinary jour
nals. 
d. equal credit to single and 
multi-authored papers. 
e. the number of farm adopters in 
the region 5 years after the 
project enda. 

over a lO-year period, to write at 
leaat 10 refereed and 4 popular 
papers, and to give 13 p~esenta
tions to growers. 
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financial resourcea to such changes, other research institutions will be 

more willing to follow. The greatest diff iculty for Agr .iculture Canada 

may be in convincing the Treasury Board that such a reward environment 

should be created. 

5.2.3 .3 50.. rede.ign id ••• 

In the longer term, it has been suggested that reward systems place 

more emphasis on evaluating the methodologies that scientists use, rather 

than the results they obtain. Such an approach accomplishes two principal 

things: a) it shifts the focus of evaluation from quantitative to qualita-

the f actora; and b) it reduces the opportunities for evaluation based on 

non-rational personal factors because most documented cases of inves-

tigator, evaluator, or reviewer bias revolve around the scientist 's reac-

tion to the results, and not so much the methods (see Section 5.2.5) 

(Mahoney, 1976; Truzzi, 1979). A sound process of investigation or a 

sound teaching methodo1ogy is likely to ensure valid results, regard1ess 

of what the resu1ts are. Related to this is the importan.:-e of examining 

the resources available, or inputs (time, other commitments, finances, 

assistance), when considering the importance or quality of the 

methodologies or outputs (Manwell and Baker, 1986), as these factors 

provide a more comprehensive context for the evaluation. 

A further redesign of the evaluation process would involve changi.ng 

the nature of the relationship between those doing the evaluation and the 

person being evaluated. In most universities, professora assemble the 

evidence they fee! will convince an evaluation panel of peers and ad-

ministratora of the merits of their work. There is very little direct in-
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teraction between the parties. New eystems of personnel evaluation are in 

place in other institutions that would be much more consistent with the 

values and objectives of a sustainable agriculture. In these systems, 

staff and administrators agree on the timing and process of the evaluation 

and take joint responsibility for carrying it out. Staff engage in exten

sive self-evaluation and meet with administrators to diseuse the out come 

of that process. Peers, both thoee who appreciate and those who have dif

ficulty with the staffperson, are also consulted, but staff have an oppor

tunity to respond to the comments. The spirit of these evaluations is 

constructive, and the emphasis rests on how performacne can be improved. 

In this vein, staff may also have an opportunity to comment on ad-

ministrators' performance. 

5.2. fi Bro.d.ning particip.tion in th. IItablilha.nt of r •••• rch priori ti •• 

To a great extent agricultural research in the Western world takes 

place i.n a policy vacuum (Mellor, 1977; Gouvernement du Québec, 1979; Cen

ter for Rural Affairs, 1982; Ruttan, 1982; Busch and Lacy, 1983; Dahlberg, 

1986a), and the situation is no different in Canada. The federal govern

ment has not artic..Jlated a comprehensive set of explicit national goals 

for the food and agriculture system (see Section 5.1). In the absence of 

clear, holistic national agricultural goals, agents, other than public 

ones (scientists, disciplinary associations, commodity groups), step in to 

dominate decisione about research directions. Individual scientiste 

largely set their own reeearch goals and coneider this an academic 

freedom. Most scientists, however, have confused the right to freedom of 

inquiry with that of freedom of choice, and have tended to neglect respon-
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sibiliti.es to aIl segments of society. A1though scientists shou1d be a1-

lowed to pursue research without destructive outside interference (a rare 

situati.on at present), this does not mean that they alone should have the 

right ti:;! determine, in broad terms, what research priorities are estab

lished (Friedland and Kappel, 1979; Gouvernement du Québec, 1979; Ruttan, 

1982), especially in a publicly-funded system. Although most scientists 

believe that they have the abi1ity to select projects that are the most 

socially beneficial, studies that have tested this contentl.on have found 

that sci.entists have a great deal of difficulty in doing so (Mahoney, 

1976; Busch and Lacy, 1983). 

Scientiste, without a clear public direction, are susceptible ta in

fluence from various pressure groups in society. Disciplinary associa

tions and journals often exert a subtle effect on research choice by set

ting disciplinary standards to which scientists strive (see below) (Busch 

and Lacy, 1983). Scientists can also be swayed by lobbyiats fur di.fferent 

commodity groups, industry associations, and by the needs of large farm 

operators (Hightower, 1972; Hadwiger, 1982; Busch and Lacy, 1983; Brooks 

and Furtan, 1985; Heffernan, 1986). The availability of funds often af

fects research choiee as scientists adapt their interests to the funding 

that is available (see below) (Hadwiger, 1982; Busch and Lacy, 1983; 

Savan, 1988). This is especially problematic when funding ia obtainf~d 

from pri.vate sources. Beeause the agenda of the private firm is not 

necessari.ly compatible with the public interest, scientists, knowingly or 

unknowing1y, end up using their publicly supported positions and res,curces 

to do pri.vate work that may be contrary to the public interest 

(Vandermeer, 1981; Center for Rural Affairs, 1982; Hadwiger, 1982; Hansen 

et aL, 1986). According to Busch and Lacy (1983:164), "It is all too 

272 

2 



eaey to accept the funding agency' s agenda as one' s own without further 

inquiry ••• " Moreover, scientists working for private firme are likely to 

adopt the firm' s profit goals as their own (Busch, 1984). 

5.2.4.1 Solutions 

Most of the strl'l,tegies for identifying clear goals for agriculture 

and agricul tural research have been presented in section 5.1 (including 

long and medium goal statements in Table 51 and Appendix 15). Once clear 

goals have been set, regardless of their stage of evolution (Le., ef

ficiency, substitution, redesign), mechanisms for ensuring complianee will 

have to be established. Examples of possible compliance strategies for 

universities are presented in Table 59. Support and reward approaches are 

preferable, but penalities might be neeessary if some faeulties prove to 

be reluctant participants. 

The strategie advantage of this approach to research coordination is 

its appeal to proponents of both eentralized and deeentralized l:eseareh

cO\Jrdination models. SuccesB is predicated on clear, syatem-wide iden

tification of researeh goals, but implementation of the goals is 

decentralized. This kind of approaeh was proposed by the Québec govern

ment in a green paper on science poliey (Gouvernement du Québec, 1979), 

but it was never fully implemented. Once the redesign of the goal setting 

process itself ia completed, such strategies would be unneeessary, as 

research institutions would participate fully in the development of the 

goals and would, therefore, have already expressed their commitment to 

them. 
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Table S9 
Bxaaples of potent!al Canadian university strategies 

ta aeet research objectives 
(adapted from Friedland and Kappel, 1979) 

The support approach: 

1. The gc 'ernment provides long-term funding for modestly rewarded, 2-year 
internships for recent Ph.D. graduates in the developing world or in 
Canada, working with disadvantaged groups wjthin the food and agricul
ture system (Dundon, 1986). 

2. The government provides 10-year funding grants specifically for scien
tist training in topics and processes of inquiry necessary for doing 
research in sustainable agriculture. 

3. The government provides 10-year funding for an interdisciplinary ad
ministrative unit in each agricultural school that demonstrates the 
operating principles and research processes needed for sustainable 
agriculture and provides a support ive environment for innovation. 

The reward approach: 

1. The government provides distinct budgetary support to research on the 
long-term goals (Table 51) over and above existing levels of funding 
with the notion that this special support would decline by sorne percent
age within specified time periods for failures to fulfill the research 
objectives. 

2. The government annaunces ta the university that success in allocating 
50% of the research budget to fulfillment of the goals within 10 years 
will increase the budget by 10%. 

3. The government, through the reeearch councils, allocates funds to 
provide discretionary budgets to those organized research units within 
the university that are especially effective in shifting priorities to 
projects that support the long-term goals (Table 51). 

The penalty approach: 

1. Within five years it is expected that the university will be able to 
demonstrate that 25% of government-funded research is dedicated to two 
of the specified goals. Failure ta demonstrate this will reduce the 
university's agricultural allocation from government by 5% below the 
average funding of the previous five years of support. 

2. Within ten years it ie expected that 50% of the university' s 
government-funded research budget will be dedicated to research on six 
of the specified goals. Failure to demonstrate this will reduce the 
government's allocation of research funds by 15%. 

3. Within fifteen years, it is expected that the university can 
demonstrate that 75% of the research budget is dedicated to all of the 
goals that have been specified by the government. Failure ta 
demonstrate this will reduce the allocation to its maximum penalty of 
25%. 
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• 5.2.5 Reducing the influence of disciplines 

There is tremendous pressure to remain within the confines of the 

disciplinary paradigm (Kuhn, 1970; Hall, 1974; Busch and Lacy, 1983; 

Miller, 1983b). Shuh (cited in Madden, 1986b) is particularly concerned 

about the way in which diBciplinary affiliations push scientists away from 

addressing the really serious problems of agriculture. He contends that 

disciplinary objectives are often incongruent with the best approaches to 

problem-aolving. The other major problem ia that administrative divisions 

within research instituions (reflecting disciplinary norma), provide 

little reward for attempting to work with others within or across depart-

ments or sections (Gouvernement du Québec, 1979; Ruttan, 1980; Boody, 

1982; Lukens, 1984). 

5.2.5.1 The role of disciplinary standards 

Presently, no agricultural discipline has expressed a serious com-

mitment to sustainable agriculture. In fact, many express serious doubts 

about its relevance, and this environment discourages many scientiste, who 

might be intereated, from expressing their desire to work in this area. 

Indeed, most establiahed scientists owe much of their success to having 

faithfully followed conventional approaches. Their salaries are rela-

tively high, they have the respect of their peers, and often exert control 

over the activities of others within their departments or sections. 

Naturally, they are resistant to approaches, su ch as sustainable agricul-

ture, that challenge the orthodoxy that has helped them achieve their 

present position (Truzzi, 1979; Miller, 1983b; Buttel and Youngberg, 1985; 
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Savan, 1988). Since many scientists have produced resnarch over the 

years that is irrelevant ta sustainable approaches at best, and destruc

tive at worst, they would have to question the value of an entire lifetime 

of work (Coleman, 1982; Dundon, 1982). This is an espe(:ially difficult 

task because scientistR, particularly during their you~ger years, have a 

long history of allowing their self-esteem to become tied up entirely in 

their research work (Kubie, 1956). 

The publication rules eetablished by disciplines also discourage 

participation in sustainable agriculture research (see also Section 

5.2.3). GeneralIy, to have a paper accepted requires that the dominant 

rules of publishing be followed: have a reputation (particularly 

important), cite yourself, have positive results, ignore data that does 

not fit the results, and use an obtuse writing style (Mahoney, 1976 and 

1985). Those who have already been published extensively are likely to be 

rewarded again, even if the quality of the publication ie suspect (Merton, 

1968; Mahoney, 1976). Clearly, these conditions are difficu1t for scien

tists in new research areas, such as sustainable agriculture, to meet. 

Ultimately, that disciplines reward this kind of behaviour (and sup

port the positivist, reductionist paradigm discussed in Section 5.2.2), 

contributes to self-deception amongst scientists. Although self-deception 

is largely naive and subconscious, outright fabrication and selective use 

of data and results in order to meet disciplinary standards have been 

documented (Mahoney, 1976; Nelkin, 1984; Doyle, 1985; Coye, 1986; Savan, 

1988). For the most part, however, self-deception occurs because scien

tists often fail to realize or examine their assumptions, the limitations 

of their work, and the influences of their subconscious agendas. 
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1 Self-deception suppresses innovat~ons, such as sustainable agricul

ture approaches, because scientists, unwittingly, tend to design experi

ments to confirm already held beliefs (Kuhn, 1970; Mahoney, 1979; Savan, 

1988). They do this by selectively chooeing: a) the literature on which 

they base their propositions and experiments; b) the problems and the 

variables to be examined; and c) the data they report (Kuhn, 1970; 

Mahoney, 1979; Dundon, 1982; Miller, 1985a). As well, Many are not swayed 

by evidence contradictory to their hypotheses, no matter how convincing it 

is (Mahoney, 1976; Savan, 1988). consequently, self-deception rein-

forces the orthodox position and limits the potential for new ideas to 

come to the surface. 

Unfortunately, self-deception May a1so be sean in sustainab1e 

agriculture literature as scientists in this field attempt to convince 

their conventiona1 co1leaguea of its merits. This situation is likely to 

continue unti1 alternative approaches receive more support within estab-

1ished scientific institutions. 

But, the most devastating resu1t of disciplinary conformity is that 

scientists pursuing alternative approaches have been ignored, ridiculed, 

and persecuted by their colleagues. Many documented cases exist of scien

tiste who have been threatened with 10ss of funding, promotion denial, and 

even dismissal for fo1lowing research directions that did not conform to 

the discip1inary paradigm or to the proprietary interest of the private 

funding agency (Fujimoto and Kopper, 1975; Mahoney, 1976; Hadwiger, 1982; 

Paigen, 1982; Busch and Lacy, 1983; Nelkin, 1984). More worryaome is the 

widespread acceptance among alternative agriculture reaearchers that such 

discrimination ia inevitable. The reaults have been compromise, secrecy, 

timidity in publications, isolation in periphera1 institutes, dependence 
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on alternative sources of funding, postponement of the training of more 

holistic scientists, and even a return to the orthodox fold (Dundon, 

1986). The paradox of these situations, as discussed in a number of 

studies reviewed by Manwell and Baker (1986), is that scholars investigat

ing alternative or "radical" subjects often demonstrate superior research 

perforrl'anca. 

5.2.5.2 Working alone 

The classical image is one of the scientist working alone (Mahoney, 

1976; Savan, 1988). The administrative divisions of universities usually 

reduce communication (Sonntag and Klein, 1977; Ruttan, 1980; Hadwiger, 

1982; Busch and Lacy, 1983), and research administrators rarely push for 

interdisciplinary efforts (Gouvernement du Québec, 1979; Caye and Sachs, 

1982; Hadwiger, 1982). Working with others has been seen as the summation 

of individual work rather than an integrated problem-solving effort using 

the expertise of people from different backgrounds (Buttel, 1982; Miller, 

1983b). There has been little attempt t0 teach scientists how to work in 

teams (Busch and Lacy, 1983; Miller, 1983b), or to help farmers and scien

tists work together to incorporate scientific information into a farm sys-

tem (Hanway, 1978; Bennett, 1986). There ia also the fear of having to 

suppress onets personal goals and identity. Becauae sustainable agricul

ture is such an interdisciplinary enterprise, there is a strong need for 

interdisciplinary team work and its associated relative anonymity. Most 

scientists, however, a1.'e resistant to sharing any information that they 

consider to be critical to their career development (Mahoney, 1979; Busch 

and Lacy, 1983), and they do not wish to subordinate their personal goals 
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to those of a team (Miller, 1983b). These problems become particularly 

acute in the field of biotechnology where there is substantial money to be 

made through patents and royalties. A number of investigators have com-

mented on the increasing reluctance of biotechnology researehers to 

cooperate and share information with their colleagues (Yamamoto, 1982; 

Nelkin, 1984; Buttel, 1986b; Hansen et al., 1986). 

Sustainable agricultural research clearly requires that scientists 

•• 
work with each ether and with farmera, yet there hae been litt1e success-

fu1 institutienally-designed, multidisciplinary work to date. Bahm (1979) 

has concluded that we are unlikely to see truly efficient interdiscipli-

nary work until experience has produced competent manage~s and inves-

tigators. Success to date has largely depended on the initiatives of the 

scientists and farmers involved. 

5.2.5.3 Solutions 

Solutions to overcome many social, organizational and psychological 

obstacles have been outlined in previous sections. An educational 

program, such as the one outlined in Section 5.2.1.3, can go a long way 

toward overcoming suer barriers. Changes to reward systems can also do 

much to change the influence of conventional disciplinary associations. 

Hill (1987) has described some possible counseling tools that could be 

used to help scientists ta understand how emotional traumas might affect 

both their perceptions of agriculture and their relationships with other 

professionals. 

The evidence suggests that working with others is more productive 

and that creative SCientiste tend to consult outside of their own dis-
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cipline (Mahoney, 1979; Busch and Lacy, 1983). Assembling a multidis-

ciplinary team ia a delicate and critical task. There is ~ need to 

preselect ?articipants who have a predisposition to working with others 

and to being trained (Caye and Sachs, 1982; Miller, i983b). The team must 

be assembled right from the beginning of the investigation because the 

process of problem formulation ia often the most difficult and important 

aspect of multidisciplLnary work (Miller, 1982; Bradfield, 1986). Many 

questions must be asked including: w~at are the root causes of the 

problem; the short- and long-term costs and benefits of proposed solu-

tions; the time and resources required; chances of the recommended innova-

tion being adopted by the farmer; the risks associated with adoption; and 

the local and regional impacts of widespread adoption (Parkh1lrst and Fran-

cis, 1986). These questions are best examined if all members of the team 

have opportunities to make an input. Reason and Rowan (198lb) and Miller 

(1984) have suggested that the identification of interpersonal problems 

and solutions can be facilitated from within a multidisciplinary team by 

the presence of an individual whose explicit role is to help bring out the 

hidden assumptions of team members. A multidisciplinary team aIse needs 

an effect1ve facilitator who is weIl trained 1n cŒ.flict resolution (Caye 

and Sachs, 1982). 

Administrative units, designed around research problems, have been 

partially successful at bringing researchers frem differen~ disciplines 

together in Many research institutions (Gouvernement du Québec, 1979), 

but Most univereities are still administered along disciplinary divisions. 

Some moves have been made by universities to integrate disciplines and ap-

proaches. The University of California at Santa Cruz has had a project on 

Social Impact Assessment and Values (Friedland and Kappel, 1979), and UC -

280 ------------- ---- -- -



- _ ...• _---------_ .. ,-~--------------------_. 

t Davis has successfully mixed basic and applied scientists i. one ad

ministrative unit (Madden, 1986a). caye and Sachs (1982) etrong1y recom

mend that these multidisciplinary unite have control over their own 

budgets. 

5.2.6 Cbanging the funding of 8gricultural researcb 

Funding in agriculture has been tied, fram the outset, ta utility 

and productivity (Hadwiger, 1982; Busch and Lacy, 1983; Guitard, 1985; 

Danbom, 1986). Unfortunately, there has been little support for the kind 

of basic research that is central ta sustainable agriculture (Levina, 

1973; Hadwiger, 1982; BUACh and Lacy, 1983; Buttel, 1986a), and the situa

tion May not improve as univereities, with the incentive of industry fünd

lng, pay more attention ta biotechnalagy research (Buttel et al., 1986; 

Hansen et al., 1986; Office of Technolagy Assessment, 1986). Agriculture 

Canada's shift ta support for industrial partnership research funding ie 

not supporting sustainable agriculture research, as few of sVJch projecte 

offer the kinds of corrmercial rewards that are likely ta attract an in

dustrial partner. 

One reaeon for a cantinuing commitment to funding research that im

proves productivity and efficiency ie that mast of the numerous etudies 

evaluating the benefits of agricultural research have concluded that c~ze

able returns on investment exist (Prentice and Brinkman, 1982; Ruttan, 

1982). Many of these studies, however, are marred by luethodological 

problems concerning the measuring of productivity (Arndt and Ruttan, 

1977), the limited criteria that have been used ta measure benefits 

(Hadwiger, 1982), and the Many casts and negat~ve impacts of agr:cultural 
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research that have been ignored for reasons of immeasurability or inves-

tigator bias (Arndt and Ruttan, 1977; Hadwiger, 1982; Madden, 1986a). Fur-

thermore, very few studies have actually examined the distribution of 

res~arch benefits throughout society (Carter and Lohr, 1986; Madden, 

1986a). The critics conclude that benefits from conventional agricultural 

research have been overestimated and that they S9rve selected groups 

within society, yet funding administrators have been slow to reform fund-

ing programs. 

Busch and Lacy (1983), in their survey of agricultural scientists in 

the USA, found that low funding levels make scientists insecure about pur-

suing alternative research projects. In particular, in a transition con-

text, it creates difficulties changing research directions. Once person-

nel have been hired and equipment purchased they must be kept occupied or 

maintained (Muller, 1980; Center for Rural Affairs, 1982; Dundon, ~982), 

so long-term assurances of funding are essential to establish a new 

research area. 

Muller (1980) has characterized most government research funding 

agencies as adverse to risk taking, too reliant on a clear consensus about 

a project's perceived merit, and overly compartmentalized. He feels 

therefore that innovative work does not get fur.ded as frequently as it 

should, that cross-disciplinary proposaIs fall through the cracks and, ul-

timately, that scientists choose topies for which they can antieipate 

either the results or the economic impact. Grierson (1980) has gone so 

far as to Buggest that results must be virtually guaranteed for projects 

to be funded. As weIl, the period of funding is often too short (Muller, 

1980; Sanders, 1982; Busch and Laey, 1983; Buttel, 1986a), discouraging 

scientists from undertaking long-term studies, the kind that are essential 
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to furthering our understanding of sustainable agriculture. Three-year 

funding terms, common to many funding agencies, are too short to evaluate 

such things as the impact of agricultural practices on soil organic matter 

(MacRae and Mehuys, 1985), or to determine the mout effective crop rota-

tion for minimizing Boil erosion and preventing pest attack. 

The peer review system has also been criticized. Although the goal 

of peer review is to avoid insularity and bias in the development and 

funding of research proposals, there are some doubts that this goal is 

achieved (Gouvernement du Québec, 1979; Davis, 1986; Savan, 1988). 

Researchers in the USA have found that eminent scientists tend to be less 

stringently scrutinized than those who are not as well known, and that 

young scientists with innovative ideas are less likely than established . 
scientists to be looked upon favourably by reviewers (Sanders, 1982). 

Savan (1988) reached similar conclusions in Canada. She stated that those 

scientists who sit in judgement of others are usually the best funded by 

the research council, and it is young and innovative scientists who suf-

1 
" 

fer. Established scientiste will naturally de fend and support research 

projects that they understand and with which they are comfortable 
i 
f (Fineman, 1981). There is a fair degree of chance in the peer review 

t t, 

r 
process and funding agency coordinators, by their choice of reviewers, may 

determine a proposal's chances of acceptance (Cole et al., 1981; Manwell 
" ~ 
f 
Y 

~ t: 
t 

and Baker, 1986). Where there ie a large pool of reviewers from which to 

chooae, Cole et al. (1981) concluded that few problems exist. Québec, 

however, faces a unique problem in Canada. There are a limited number of 

\ 

f 
~ ... 1 

scientists in many disciplines, and the requirement for fluency in French 

t 
Jo. further limits the number of potential reviewers, so the chances of 

~ 

} 
projects being refused funding on the basis of the personal values and 
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biases of a small group of scientists is higher. Similar problems exist 

with publication peer review systems (Mahoney, 1976; Manwell and Baker, 

1986; Savan, 1988). Coye (1986) has claimed that the peer review process 

can be subtly subverted by industrial interests. It is her contention 

that some industry funded research programs are partly designed to make 

funds available to those reviewers likely to be involved in reviewing 

projects of financial interest to the company. 

5.2.6.1 80 •• effici.ncy .trategi •• 

In the present economic climate, governmlant is unlikely to provide 

more total finaneial support for research. Strategically, then, it ia im

portant to identify the kind of research that should and should not be 

supported. 

Government should no longer provide support for projects that are 

only of immediate benefit to a few agribusiness firms. If this type of 

research is to be do ne by univeraities it should be paid for by the firm 

itse1f, with a provision for the overh~ad costs that the university often 

is required to pay for out of public funds (Hightower, 1972; Friedland and 

Kappel, 1979; Marshall, 1980; Busch and Lacy, 1983). If this criterion 

had been applied several decades ago, such things as mechanical tomato 

harvestors, sorne plant variety testing, sorne poultry feeding trials, and 

some food proeessing technologies would not have been paid for with public 

funds. This eriterion also has implications for agrieultural biotechnol

ogy research. Work that produces patentable products in the short term is 

likely to be an economic boon to a small number of agribusiness firms 

and, therefore, should be paid for by the firms themselves. If government 
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ls to fund biotechnology, the emphasis should be on long-term, basic 

biotechnology research that has broad benefits and application to sus-

tainable agriculture (Buttel, 1986a; Hansen et al., 1986). 

In general, funding agency staff are not encouraged to provide sup-

port ive , constructive feedback, but rather a judgmental evaluation, nor 

are they asked to support projects that are innovative or multidiscipli-

nary (Muller, 1980; Fineman, 1981; Hadwiger, 1982; Ruttan, 1982; Savan, 

1988). A first step would be to allow each administrator a small fund 

(say 10% of the funds over which the individual is responsible) to dis-

tribute to innov&tive projects that do not have lhe expectation of success 

normally required by granting agencies (Muller, 1980). 

In the long term, as scientific institutions become more support ive 

of sustainable agriculture, less research money will be spent on solving 

problems that other research has created. Such problems as soil degrada-

tion, water pollution, inefficient energy use, and health problems as-

sociated with the use of agricultural chemicals and antibiotics -- what 

Hodges and Schofield (1983) call 'agricologenic diseases' are condi-

tions that our agricultural systems and agricultural research have 

created. Sustainable agriculture is unlikely to produce the economic and 

environmental problems that conventional agriculture does (see Sections 

1.5 and 1.6). Provision of more funding to projects that evaluate 

strategies for overcoming and preventing problems would speed up this 

process. Freudenberger (1986) estimated that only 2% of the agricultural 

projects funded in the USA fell into this evaluative category. 
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5.2.6.2 80.e substitution st~ate9ies 

On-farm agronomie trials, and ot~er forms of decentralized research, 

can be less expensive than some of the agronomie work do ne on university 

farm plots (Evenson et al., 1979; Madden, 1986a). Trials can be designed 

to make use of the work the farmer would normally do, thereby reduclng the 

need for labour and materials, e.g., seedbed preparation, planting and 

cultivation, sampling, and observation. The work of Patriquin et al. 

(1986) and Samson et al. (1989) provides examples of useful field e:~peri

ments that although inexpensive are of great value to the farm cOlnmu~ity. 

Participatory research could be funded partly by the co-investigators or 

farm associations that benefit from the research (Fineman, 1981). For ex

ample, an association of biodynamic farmers in Germany hired two 

researchers to perforai on-farm research to help solve the problems of the 

association's members (Groh, 1985). 

A funding program designed specifically to meet the needs of sus

tainable agriculture research and researchers would also be very useful. 

Although the model is not directly transferable to Canada, the Low-input 

Sustainable Agriculture (LISA) program in the USA could provide lessons 

for the implementation of such a program. The LISA program has been suc

cessful in generating useful projecte on suetainable agriculture bec~use: 

a) selections were made by regional committees that understood the needs 

of the region; b) participation in the selection eommittees was broadened 

to include knowledgeable farmers and extension personnel in addition to 

scientiste, and it was required that farmere be involved in the design and 

implementation of the research programi c) the specifie aeknowledgement by 
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Congress that this kind of research is important has made scientists fee1 

more secure about expressing their interest in participating in sus-

tainab1e a~riculture research (Patrick Madden, Manager, LISA program, 

pers. comm., Feb. 1989; Morgan, 1989b). 

Points b) and c) are particularly important with regard to i~Ltia-

tives that could be taken in Canada (regional decision-making structures 

are already in place for sorne programs). A further initiative to 

strengthen the process would be to have a 2-stage funding mechanism where 

the first stage (of 6 months to a year) would be for proposal development. 

8y requiring broad review of the eXisting literature, and extensive com-

munication with farmers and extension personnel, a funding agency can as-

sure that the most pressing prob1ems will be addressed in the research 

program. 

5.2.6.3 Characteristics of a redesigned funding framework 

Severa! of the efficiency and substitution proposals contain charac-

teristics of a redesigned funding framework for agricultural research. 

The development of a redesigned approach is also dependent on implementing 

the redesign strategies discussed in Sections 5.2.1.3.1 and 5.2.6.3. A 

funding mechanism that truly supports sustainable agriculture would have 

the following characteristics: 

1. A mix of competitive grants (scientists compète for funds) and 

block grants (funds are provided to an administrative unit to be divided 

amongst the staff). Existing block grant systems appear to be more 

suitable for the support of innovative, multidisciplinary, and long-term 

work because of the current weaknesses of the peer review system (cf. 
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Sanders, 1982), but substantial modifications ta the administratiion of 

research in institutions would need to be made to make block grants 

suitable in a sustainable agriculture context (see the discussion in Sec-

tian 5. 2 • 5 ) • 

2. Many projects must have guaranteed funding for longer periods of 

time, but this does not imply greater expenditures in comparison to cur-

rent practices. With participant co-funding and on-farm trials as key 

components for the research strategy it would be possible to use equiv-

alent funding levels for much longer periods of time. 

3. project evaluation p~rtods should be consistent with the periods 

in which significant results can be expected. In rotation studies this 

may be every five years. The evaluation process should be a participatory 

one similar ta that for reward systems described in Section 5.2.3.3, in-

cluding self-appraisals by the scientists involved and evaluations from 

the non-acientist co-participants in the study. 

4. Non-scientists must be involved in the evaluation of research 

proposals at their level of competence. This could involve farmers, busi-

ness people and policy makers, depending on the project submitted. 

5. Funding agency staff should have a discretionary budget that per-

mits them ta take chances on projects that appear to be particularly in-

novative, but may not return any useful results. 

6. Funding agency staff should play a facilitative rather than 

strictly administrative or evaluative role. Su ch a change permits them to 

be full partners in the development and implementation of a project. 

( 
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5.2.1 The redeaigu res.arch agenda 

Many areas of sustainable agriculture have received little research 

attention for many of the reasons outlined above. Ten of these areas and 

sorne thoughts on the kind of research methodology required are discussed 

here. 

1. Indicators of soil excesses and deficiencies. Such experiments 

require multidisciplinary teams of soil scientists, botanists, plant and 

animal scientists and farmers. Scientists must rely heavily on observa

tion and phenomenological investigation, using soil, tissue and animal 

analyses for corroboration in sorne instances. Farmers may play a critical 

role ia observing different phenomena. 

2. Lifecycles of poorly understood insect pests. Such investiga

tions involve basic zoological and entomological research and benefit from 

the presence of soil and plant ecologiste who may help ta explain certain 

features of the insect's lifecycle in an agricultural context. 

3. Design of animal environments based on ethological principles. 

These typles of experiments require multidisciplinary teams of animal 

scientists, ethologists and engineers. They also rely heavily on observa

tion and phenomenological inquiry. 

4. Implications of widespread conversion on land use and the 

agricultural economy. These investigations involve land use specialists, 

economists and Bociologists. The limiting factor at present for must 

professionals in these disciplines ls an absence of training in agroecol

ogy. Because such investigations are sa global in nature, an agroecologi

cal paradigm is essential for success. 
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5. Design of transitional rotations for a variety of production sec

tors and economic and ecological conditions. These require multidiscipli

nary teams including agronomists, economists and farmers. The most valu

able information is generated in on-farm trials and observations, but 

research station plots and Borne economic modelling may be useful to ex

plain certain elements of the auccesa or failure of different rotations. 

6. Optimal design of orchard environments, particularly to prevent 

the development of pest problems. These investigations require horticul

turalists, entomologists, soil scientists, landscape designers, forest 

scologists (for interactions with adjacent areas), and farmers. These may 

be very long-term trials, and case studies of successful models. 

7. Design of soil management systems that optimize food quality 

characteristics. These kinds of experiments may present the greatest 

methodological challenges. The number of soil, plant, animal, and 

climatic factors that may influence food quality indiate the need for 

holistic inquiry. Bioassays may be the most promising initial investiga

tive tools, with more traditional analyses being used to confirm or con

tradict findings from the bioassays. 

8. Design of alley cropping systems for North America. Sorne inter

esting work has been performed in the developing world, much of it in on

farm investigations involving farmers and multidisciplinary research 

teams. 

9. Design of the optimal Canadian diet and implications for food 

system design. This kind of investigation involves nutritionists, plan

ners, policy analysts, agronomists and economists. An agroecological 

paradigm is essential. 
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l 10. The city as a source of food production and soil nutrients. In 

addition to a full range of agricultural professionals, such investiga-

tions involve urban and transportation planners, pollution control ex-

parts, sewage engineers and citizen groups. Extensive study of existing 

success stories from different parts of the world would be a critical com-

ponent of such inquiries. 

1 • 
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5.3 Agribu.in ••• 

The discussion in this section focuses on four ùifferent aspects of 

the transition. As in Section 5.1, the emphasis here ia on efficiency, 

substitution and redesign of the content of decisions, and on the redesign 

of certain aspects of organizational process. Instead of discu&sing the 

redesign of organizationa1 management, which has already been discussed in 

5.1.3.5 with regard to government process and is widely written about in 

business management lit~rature (cf. Peters and Waterman, 1982; Naisbitt 

and Aburdene, 1985; Peters, 1987b; Evans and Russell, 1989; and ~asca1e, 

1990), the emphasia is placed on examples of alternative, redesigned busi

ness forms and on the need to design aT! eco10gica1 economics. 

5.3.1 o.erview of the prob1e. 

Most agribusiness firms, particu1ar1y large ones, when measured 

against the goals outlined in Table 51, have not been making aignificant 

contributions to the attainment of sustdinable agriculture in Canada. In 

spite of the interest of many business people, the organization of 

agribusiness activity (and the societa1 and economic values that firms 

fee1 they reflect in their activity) is limiting the transition. The 

central feature of this activity is its centra1ized nature. In this sec

tion the implications of this centralization is discussed. 
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5.3.1.1 COntrol and dependency 

A key element of large agribusiness firm activity is reducing risk 

by controlling its input and output market. This control is commonly 

achieved by vertical and horizontal integration. The acquisition and 

maintenance of market share is also generally seen as central to achieving 

profitability (Teece, 1988), and it permits "a firm to raise the priee of 

its product above the level that rit] would obtain if its market were more 

competitive" (Parker and Connor, 1987:233). 

Corporate concentration in Canada is higher than in most other in-

dustrial nations, although the implications regarding control and depend-

ency are in dispute30 (cf. Royal Commission on Corporate Concentration, 

1978; Francis, 1986; Royal Commission on Econ(.l:nic Prospects for Canada, 

1986; Khemani et al., 1988). Owne~ship of large firms ie generally not 

widely held (Khemani, 1988), especially in the agrifood sector where many 

of the largest firms are family owned or co~trolled, and under no or 

limited obligation to report on their activities and financial perfor-

mance (Mitchell, 1975; Giangrande, 1985; Francis, 1986; Davies, 1987; 

White, 1990). Corporate concentration exists in most sectors of the 

Canadian food and agriculture system, especially in fruit and vegetable 

canning, frozen fruit and vegetable processing, confectionary, soft 

drinks, biscuits, and distilleries and breweries (Hazeltine, 1989) • Sorne 

figures on market concentration (the evaluative tool used most consis-

JO. This dispute is partly a function of the debate over how to measure 
and evaluate corporate concentration and its impacts (cf. Marion, 1986; 
Green, 1987; Hazledine, 1989) . 
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tently for evaluating concentration according to Khemani [1988]) are 

provided in Table 60. 

Many aspects of corporate concentration are inconsistent with sus-

tainable agriculture goals. For example, corporate conc~;'_ration has been 

linked with reduced farm payments, higher farm input costs, and higher 

retail priees for consumera. In the USA31 , correlations have been found 

between market share controlled by the few largest firms and declining 

prices for farmers in cattle and hoga (Strange, 1988a). Similar correla-

tions have been found between vertical integration in the catt1e, broiler 

and e9g industries and consumer priees (Greene, 1976; Strange, 1988a). 

According to the USA Trade Commission statietics, corporate concentration 

has also resulted in higher machinery and feed prices (Vogele', 1981). 

Parker and Connor (1987) eetimated that corporate concentration in the 

USA food manufacturi~g sect or cost American consumers $10-15 billion in 

1975, about 6% of household food expenditurea. Excesa profits reeulting 

from the market power of leading food retail chains have also been iden-

tified (Lerza and Jacobsen, 1975; Marion et al., 1979). 

Canadian studies have been Ieee conclueive32 (Coffin, 1987), even 

though corporate concentration in the Canadian agrifood sector ie greater 

than in the USA (Warnock, 1978; Lanoie, 1986). Some analyste have con-

cluded that Canadian ~oneumere have paid more for food as a result of 

31. USA studies are pertinent becauee of the degree of influence of the 
American agrifood economy, and of American firms, on the Canadian agrifood 
sector. 

32. The exercise of market control in Canada, or at least finding evidence 
of it, may be complicated by lower efticiencies and greater expoaure to 
international forces in comparison with the USA (Coffin, 1987). Addition
ally, the Canadian governmp.nt'e record keeping and analysis of corporate 
concentration ia conaiderably weaker than that of the USA (Francis, 1986). 
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Figures on ~orporate market concentration in 
different .ectora of the Canadian food syste. 

Bector Degree of Date Source 
concentrationa 

Retailing 5 chains cont.rol: 
55\ of retail stores; 1987 White 1990 
70% of sales 1987 Winson 1988 

Wholesaling for 4 buying groups control 1982 Giangrande 
supermarkets 85% of all retail sales (revi8ed 1985 

1990) Christianson, 
pers. comm. , 
8/90 

Vegetable 4 firms control 40\ 1982 Coffin 1987 
canning 1 company controls 19808 White 1990 

82\ of canned eoup 
market 

Patata 2 firme contl:'ol 60\ 1982 GATT-Fly 1982 
proceeeing 1 firm controls 90\ 1989 Bertin, 1989d 

of french fry market 

Meat packing 4 firms control 40% 1982 Coffin 1987 

Poultry 4 firms control 37% 1982 Coffin 1987 
processing 

Brewing 4 firms control 99% 1982 Coffin 1987 

Biscuits 4 firms control 74% 3979 Hazletine 1989 

Dairy products 4 firms control 40\ 1982 Coffin 1987 

a If 4 or fewer firme account for a minimum of 40-50% of the market, it ie 
considered concentrated (Consumer Reports, 1975; Warnock, 1978; Parker and 
Connor, 1987). 
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concentation in the retail sector (Mitchell, 1975; Warnock, 1978; Coffi; 

et al., 1989). Market power has been used by food manufacturers to lower 

priees to producers (Coffin, 1987), and by farm equipment firms to raise 

the priees of their product (Warnock, 1979). 

As an outcome, many farmers are caught in a cost/priee squerze, and 

the numbers of farms and farm operators declines33 • Consumera have paid 

more, but the extra money has not been passed on to farmers. In fact, the 

percentage of the consumer dollar going to farmers has been declining for 

many years (Warnock, 1978), and is now only 30-35 percent (Eric Johannsen, 

Agriculture Canada, pers. comm., June, 1989). Higher consumer priees have 

created financial burdens for low-income people and isolated communities 

(cf. People's Food Commission, 1980). Wealth has been transfered to fewer 

people (Nader et al., 1976; Francis, 1986). 

A related problem is the reduction in diversity assoeiated with the 

elimination of farms, concentration of farm units, and decline in the num-

bers of businesses operating in different regions of the country. For 

ezample, there are only half as many establishments in food and beverage 

manufacturing as there were 25 years ago (Coffin, 1987). Much of the con-

centration in the food sect or has come about as a result of the cascading 

and progressive takeover or e1imination of smaller, local, regional and 

national firms by multinationals (cf. Mitchell, 1975; Warnock, 1978; 

Davies, 1987; Kneen, 1990). These large firms are able to maintain their 

dominance, and hence limit divarsity, by creating an environment un-

33. Some argue that global economic factors are the major contributors to 
low farm incomes and loss of farms, but the negative impacts of the global 
agricultural economy cannot be divorced from the rise of multinational 
firms and global corporate concentration (cf. Barnett and Muller, 1974; 
Burbach and Flynn, 1980; Sachs, 1986; Warnock, 1987; Clairmonte and 
Cavanagh, 1988). 
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suitable for new entrants. Employment in the agrifood sector has 

been reduced as a result of monopolistic activity (Francis, 1986). 

A further significant effect of corporate concentration is the in-

creased power of firms to modify consumer behaviour in order to ensure a 

predictable demand for products, and the associated reduction of reai pur-

chasing choices. This is achievad by advertising (cf. Leiss et al., 1986; 

Singer, 1986), brand differentiation (cf. Kneen, 1989a) and, at the retail 

level, by subtle manipulation of consumers within the supermarket (cf. 

White, 1990). Consumers do not receive full information (quality, produc

tion and processing, ownership) about the products they are buying34 • 

5.3.1.2 .xce •• !.e political influence 

There is widespread concern that large corporations threaten the 

democratic process by exerttng excessive influence over government deci-

sion making. This political power is generally expressed through four ac-

tions: electoral contributions, interlocking networks of friends and 

peers, regular movement of employees between senior government and busi-

ness positions, and employment of lobbyists or government affairs consult-

ants (Nader et al., 1976; Adams and Brock, 1986). Some controls over 

electoral contributions exist, but corporate access to the levers of power 

by means of the other elements has been well documented (cf. Porter, 1965; 

Newman, 1979; Francis, 1986; Davies, 1987; McQuaig, 1987; Sawatsky, 1987; 

Stanbury, 1988). Newman (1979:214) concluded that, "The corporate order 

34. There is considerable debate about how much information consumers are 
able or willing to absorbe Traditional models of consumer behaviour do 
not account for the growing interest in environmental issues as expressed 
in purchases (cf. Padberg and Westgren, 1983). 
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is a system of private governments lacking the restraints of public 

accountability" • 

5.3 • 1 .3 InV' i.roaental and hea1 th prob1 ... 

The pursuit of profit through specialization and control has 

produced a very eentralized food distribution network in Canada. Raw 

materials and final products are transported over great distances. One 

USA study estimated that the average food m01ecule travelled 1300 miles 

(Cornucopia Projeet, 1981), and the figure may be higher in Canada because 

of our greater are a and exteneive reliance on food imports. This kind of 

distribution system requires crop uniformity in terms of maturation 

period, size and grade of product, quantityand timing of supp~y, storage, 

and packaging. Some specifie examples of the implications of a central-

ized food distribution system are provided in Table 61. 

Some firms have also been significant polluters, particu~arly syn-

thetic chemieal fertilizer and pesticide manufacturers. Acute and ehronic 

pollution events have been reported, ineluding waste emissions from 

manufacturing faeilities (cf. Marquardt, 1989a), and promotion of farming 

practices (i.e., application rates of fertilizers and pesticides) that 

lead to pol~ution of soil and groundwater35 • It is now well-documented 

that chronic exposure to pesticides presents health hazards to pesticide 

plant workers, farmera, farm workers anl.l consumers (cf. Coye, 1.986; Na-

tional Research Council, 1987; Blair, 1990). Many documented cases exist 

35. Scientists and extension agents have also been very involved in 
promoting such practices. See Section 5.2.1. 2 for a discussion of why 
many have tended to follow an agribusiness agenda. 
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Table 61 
Bxupl.. of bow food qua 1. it y and tb. enviroDllent bave 

be.n. affected br cen~r.lhed food distribu~ion 

Action to accoaoda~e ceDtralile4 
dia~ribution 

Food qyality 
Tomato breed1.ng to 1.ncrease thickness 
of skin; for easier transport 

Chem1.cal oxidizing agents to 
stiffen proteins; to permit 
rap1.d beating of dough 

Ground up, beaten and heated 
(processed) eheese; faeil1.tates 
eaay packag 1.ng and longer ahelf 
life 

Importation of fresh produce from 
Cal1.fornia in off-season 

Broil.ers eonfined in cages in very 
large faeilities; to ensure 
rap1.d controlled growth 

Environment 
Vary energy expena i va distribution 

Contracts specifying date of harvest 
ta comply with processing sehedul.e 

Concentration of beef animals in 
large feedlots 

Crop uniformity and uniform planting 
patterns te facilitate mechanical. 
harvesting 

Use of late maturing, high-yielding 
patato varieties to meet created 
cosmetie consumer demand 
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Consequenc.s 

Decline in vitamins A, B,C,D 
(People's Food conunisaion, 
1980; Doyle, 1985) 

Presence of synthetic food 
additives in food (Hall, 1974) 

Low food value (Warneck, 1978) 

Loss of nutritional value during 
transport (Kramer, 1989) 

ReU Ance on sUb-therapeutic 
doses of antibiotics to reduce 
incidence of diseaae, and 
development of salmonella 
poisoning in humans (Holmberg 
et al., 1984) 

consumption of non-renewable 
resouree fuels and assoeiated 
atmospherie pollution 
(cf. Perelman, 1976). 

May lead to soil degradation 
if soil is too wet (cf. 
Giangrande, 1985; Winson, 1988) 

Manure disposal prob1ems ( cf. 
poincelot, 1986) 

Simplified agroecosystems and 
associated ecological problems 
(cf. Hodges and Sehofield, 
1983; Hill, 1985a; Kloppenburg, 
1988 ) 

i.eaves few rotation options, 
resulting in soil degradation 
(cf. Kneen, 1988) 
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of agribusiness firms attempting to cover up evidence demonstrating the 

health hazards of their products (cf. Bouguerra, 1985; Epstein, 1989). 

5.3.1.4 Decline of rural co .. unities 

The negative impacts of centralization and corporate control are ex-

perienced by rural communities, directly by physical changes to the com-

munit y associated with a depressed economy, and indirectly in the subtle 

impacts of agribusiness activity on rural culture. Detailed treatments of 

this process have been provided by Berry (1977), Rodefield et al. (1978), 

Vogeler (1981), Troughton (1985), Heffernan (1986) and Kneen (1989a). 

Corporations are interested in homogenizing the values and deeires 

of the population in order to increase demand. Because economic resources 

and markets are most often concentrated in urban areas, this homogeniza-

tion involvee the transferral of metropolitan values to rural areas 

(Galbraith, 1967; Levitt, 1970). Advert ising urban products and life-

styles is a critical component of this process (cf. Leiss et al., 1986). 

In concert with other forces (eg., ex-urbanization, transportation and 

communications technologies), these activities have contributed to an at-

mosphere in which many young people question the value of remaining on the 

farm, or even in rural areas. The u1 timate consequence is rural depopula-

tion. 

The loes or consolidation of farms has had a negative impact on 

rural population, business and social activity (Fuj imoto, 1977; Vogeler, 

1981; McC1atchy and Abrahamse, 1982; Heffernan, 1986: pugh, 1987b; Batie 

r and Taylor, 1989), although sorne communtties have managed to adjust to 

changes in the agricultural Bector and have retained their vibrancy (cf. 
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Dahms, 1985; vail, 1987). Unfortunately, in many communities, ths loss of 

friends, businesses and rural services, together with the depressed farm 

financial situation, has resu1ted in elevated leve1s of depression, family 

breakdown and suicide (Haverstock, 1987; Wa1ker and Walkf:lr, 1988). 

5.3.1.5 x.o.t opportuoiti •• ta finaoce other initiativ •• 

There exists considerable debate about the value of public and 

private initiatives to support agrlbusiness activity. Subsidies to 

agribuainesa hava received the moat attention (cf. Mitchell, 1975; Fran-

cis, 1986; I<neen, 1990), and have been critized on many levals, including 

the extent to which they represent an opportunity cost for the support of 

sustainable agriculture. Two other areas, availability of capital and the 

tax systam, have received les8 scrutiny and are discussed in thia section. 

5.3.1.5.1 Capital 

Large firms, including agribusiness (cf. Connor and Geithman, 1988), 

have relied increasingly on debt financing, particularly during thia 

racent marger and acquisition wave. Many analysts question the ability of 

firms to repay, and fear negative consequences will reault regarding the 

financing of other initiatives (Uchitelle, 1988). This phenomenon, in 

concert with the deregulation of financial institutions, undermines the 

financing of sustainable agriculture. For example, banks are the largest 

s in9le suppliera of credit to f arming (about 40\), but they pre fer ta loan 

." 
ta enterprises with an established record (Agriculture Canada, 1983). 

Adoption of sustainable agriculture practices le fair1y recent, and many 



( 
operations appear to lenders to be of higher risk (Henning et al., 1990). 

Concentration is increasing in the financial sector with the result that 

small enterprises may not receive the service they need, especially with 

regard to seed capital (Congressional Research Service, 1983; Carlisle, 

1987; Aarsteinsen, 1988; Courchene, 1988). Credit decisions are becoming 

increasingly centralized (not locally made, which would benefit organic 

farmers), and the cost of credit is likely to be higher and more volatile 

as banks pass on the costa of their risk taking in a more competitive and 

uncertain environment (Office of Technology Assessment, 1986). Because 

farm loans make up less than 7\ of all general bank loans (Canadian 

Federation of Agriculture, 1983), farmera may find themselves neglected in 

a credit-short environment. There are indications that the banking in

dustry in Canada is becoming more reluctant to participate in the market 

for agricultural credit, and, in this environment, there ie a danger that 

farmers practicing sustainable agriculture, already low on the lending 

pole because their operations are least understood, would be the first to 

suffer. This situation is aggravated by the existence of interlocking 

directorships between financial institutiona and large corporations. Some 

analysts fear that large corporations will have privlleged access to 

credit at the expense of less familiar clients, and that the cham.ds of 

self dealing will be increased (Francis, 1986; Courchene, 1988). 

5.3.1.5.2 Lest tex revenues 

According to Kierans. and Stewart (1988), the federal government had 

allowed, by 1984, the largest Canadian corporations to de fer indefinitely 

$27.6 billion in corporate tax liabilities, up from $3 billion in 1969 •. 
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• • They deemed this na peculiar policy in a nation with heavy surpluses of 

human resource and a ch.onic shortage of capital" (p. 133). Large cor-

porations did not pay any 1984 tax on $10.6 billion in dividende from 

marketable securities. These tax "expenditures" are not subject to the 

same scrutiny as other government expenditures, nor have they been proven 

to be particularly beneficial to the economy (McQuaig, 1987; Ternowetsky, 

1989). The situation for large agribusiness firms is not clear, but 1983 

data from Wolfson (1988) suggest that the agribusiness sector has a lower 

effective tax rate than most other industrial sectors. This lower rate 

could be part1y accounted for by tax deferrals. Wea1thy individuals, in-

cluding Many of the families that control agribusiness firms, have also 

been great beneficiaries of the tax system (McQuaig, 1987). 

5.3.1.6 Deficienci •• of current botto. lin. calculation. 

There is a growing perception that the economic concepts on which 

business activity reste are not capable of fully recognizing the value of 

sustainable agriculture and rural communities. This perception has been 

reflected in a number of detailed critiques of the current economic system 

(Georgescu-Roegen, 1971; Schumacher, 1973; Henderson, 1981; Robertson, 

1983; Ekins, 1986a; Callicott and Lappé, 1988; Kierane and Stewart, 1988). 

The following criticisms are particu1arly pertinent to this discussion. 

1) Our present economic system only measures a 1imited portion of 

human activity. There have been few attempts to effectively measure, for 

example, household activity or voluntary contributions to a community. 

Many rural communities in Canada survive on this "informal economy" 

(Nichol1s and Dyson, 1983). There is growing momentum within rural 
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communities to develop a support ive framework for rewarding a full range 

of human and economic activities. 

2) Private firms have externalized many of the costa of environmen

tal degradation and non-renewable resource consumption, aa part of the 

search for lower costs. Conventional theory holds that internalizing these 

costs places a firm at a competitive disadvantage unless everyone does it. 

Organic farming, however, is one example of how this ls an inçorrect aa

sumption. Successful organic farmers internalize sorne of these costs 

(Breimyer, 1984), and are profitable (see Sections 1.5 and 2.5). Premium 

priees for organic produce partly reflect the costs of internalizing these 

negative effects, because many consumers recognize that, ~n these produc

tion eystems, the food is less likely to be contaminated and environmental 

degradation is minimized. Beyond this, organic farmere are providing a 

"public good", because the benefits of their farming practices extend far 

beyond the farm to the public at large. Government programs and policies, 

agribusiness firms, and most economic institutions rarely recognize this. 

This market failure suggests the need for a new approach in which produc

tion and marketing systems are designed so that they support the inter

nalization of these coste, and acknowledge the important public benefita 

of organic farming. 

3) The new approachee in economics reject the assumption that priee 

la an adequate measure of value, and that market activity is only 

motivated by narrow self-interest. The purchase of organic food, for ex

ample, can be motivated by concerne for health, environmental degrada

tion, and the quality of life for future generations (see below). 

4) Neoclaseical economics suggests that when the relative wage rate 

risee, firms should substitute capital for labour until their relative 
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t internal costs just balance their relative marginal productivities. This 

occurs, however, without concern for the short-run external unemployment 

costs to the community. The new approach is to actively promote employment 

possibilities and to keep capital and operating costs low. It makes a 

clear distinction between human and material inputs, avoiding the social 

cost of attempting to economise on labour. 

5) Conventional economic analysis tends to favour centralized 
1 

production and distribution systems because of the perceived existence of 

economies of scale. The case for scale efficiency is disputed amongst 

neo-classical economists (cf. Nader et al., 1976; Adams, 1988), and has 

even fewer supporters among those with an ecological analysis. The narrow 

concept used in the analysis of scale efficiency is inadequate becaus9 of 

the neglect of environmental and social costs. Centralized systems are 

unsustainable in the long terme The new approach aims to decentralize 

production and marketing systems by facilitating closer connections be-

tween producers and consumers. 

6) Markets are not competitive in Any classical sense. The precon-

ditions for a truly free market do not exist in the Canadian agricultural 

contexte 

5.3.2 AD .ffici.DCY .trat.gyl corporate gr •• DiDg 

Corporate "greening" is now a significant movement and ls manifested 

in the changing product lines of existing firms and in the appearance of 

new firme selling more environmentally benign products36 • 

36. Because business structures and practices are similar in different 
sectors of the economy, many change strategies can not be targeted 
specifically to agriculture. In the following sections, remarks on the 
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One agricu1tural examp1e is the se11ing of organic foods through the 

traditiona1 food distribution system. Historica11y, organic foods have 

been sold more through speciaJ.ty and hea1th food stores and by direct 

marketing (Geier and Vogtmann, 1984; Cook, 1988; Hay, 1988; Henning et 

al., 1990>. Recent surveys in Europe, the USA and Canada have consis-

tently shown that a substantia1 number of consumers (40-80%> are inter-

ested in buying organic foods on a regu1ar basis, and that a significant 

percent age are wi11ing to pay a premium, general1y in the 15~30' range 

(Stoney, 1987; Base1ine Market Research, 1988; Peter and Ghesquière, 1988; 

Jo1lyet al., 1989; Morgan and Barbour, 1989; Poncavage, 1989). This sec-

tor was ignored by the conventiona1 food industry unti1 very recent1y. 

Now a11 the major Canadian retail chains are se11ing some organic 

products, several major manufacturers are developing processed goods, and 

expert markets are being expanded in E~rope and the USA (cf. IFOAM, 1989). 

Many ana1ysts believe that the best way to expand this sector is.to dis-

tribute organic food through the conventional food system (cf. Hill, 

1986a; Grêgoire and Rocq, 1988; Boutet, 1989). 

Such a development demonstrates both the strengths and weaknesses of 

efficiency strategies. Organic food productioa systems represent a 

signficant step in the direction of sustainability, not just in environ-

mental terms, but a1so with regard to farm self-re1iance and rural com-' 

munit y sustenance. The presence of organic food in the conventiona1 food 

distribution system increases accessibi1ity and encourages organic food 

production. without significant changes, however, to the organization 

and behaviour of large agribusiness firms, the characteristics that define 

potentia1 impacts of different strategies are confined to agribusiness 
firms, a1though in many cases effects wou1d be more far reaching. 
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sustainability (cf. Douglass, 1984; Table 51) are likely to be lost. For 

most agribusinesses, "consumer interest in organic foods is a market to be 

co-opted just like any other" (Bird, 1988). Thus, there ia a danger that 

the involvement of the conventional food distribution and ~etail sectors 

will result in the cornmodification of organic food consistent with the 

commodification of other food products. 

Organic food, by its nature and definition, however, is more dif-

ficult to commodify than conventional foodstuffs. This is in part indi-

cated by sorne of the problems that have been emerging in the conventional 

distribution system (Table 62). Significant barriers to purchases and 

sales of organic fooda have been identified in the meat processing, 

transportation, distribution and retail sectors. Many of these problems 

are related to inadequate supply, but others are due to the emphasis in 

organic production on localized production and distribution. Use of plant 

varieties and animal breeds will vary tremendously within and between 

regions to reflect the ecological realities of every farm. The producer's 

concern with food quality means that few are intereated in harvesting 

their crop early to allow for lengthy periods of shipment. Moreover, cer-

tification standards do not permit the application of many of the post-

harvest and processing treatments that permit products to be transported 

to central distribution points and then shipped over long distances to 

retail outlets. PhiloBophically, many producers are opposed to the kinds 

of food packaging used in the traditional food system, and to the energy 

inefficiency associated with long distribution lines. Many retailers have 

yet to realize that organic foods are a different kind of product and are 

having difficulties with product promotion. Some are reporting low sales 
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Table 62 
So.. proble.. with th. distribution of organie food. in Canada 

Sector 

Slaughtering 
and Meat processing 

Transport 

Proeessing 

Storl'lg~ 

Distribution 

Retail 

Probl •• 

Few slaughter he-uses willing to handle small 
volumes of organic Meats 

Difficulties ensuring the separation of organic 
from conventional meats in the slaughtering 
facility 

Uneven demand for organic meat cuts means some 
parts of animal are sold through conventional 
channels increasing costs of organic meat 

Insufficien~ volume in Many areas to arrange for 
regular, reliable transport 

Excessive costs because fees are discounted with 
volume 

Containers are often eontaminated by previous 
shipments; farmers often have to provide own 
liners and do their own loading to ensure 
organie quality not compromised 

Laek of on-farm or regional facilities iu Many 
areas 

Excessively expensive to supply facilities because 
produeers are dispersed 

Difficulties ensuring the separation of organic 
products from conventional ones in the 
processing facility 

Lack of on-farm or regional storage facilities 
Diffieulties ensuring the separation of organic 

produets from eonventional ones in the storage 
facility 

Uneven dispersal of distributors (i.e., excessive 
competition in some areas, with monopolies 
in others) 

Centralized purchasing and distribution 
requirements of major national chains 

Insuffieient range of produets available in a 
given out let 

Unattraetive packaging and display 
Difficulties differentiating organic from 

conventional fresh produce at the checkout 
counter, resulting in extra costs for keeping 
produce separate 

Separate organic sections sometimes operate under 
non-ideal temperature and humidity conditions 
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• levels as a result37 • Firms that specialize in the distribution and 

marketing of organic fooda are having difficulties also, but these are re-

lated more to the absence of infrastructure commonly associated with an 

immature market (Hall et al., 1989; Canadian Organic Growers, 1990; Hen-

ning et al., 1990). 

Other "greening" initiatives include Loblaw 1 s diverse line of green 

products (cf. Kohl, 1990), Heinz 1 s line of "dolphin-friendly" tuna 

products (Ramirez, 1990), restauranteurs' use of organic foods and their 

modifications ta food packaging (cf. Menzies, 1990; Stewart, 1990), and 

the chemical industry 1 s investment in oeveloping bio-herbicides (cf. ~1at-

son, 1985). 

Corporate greening does have a certain appeal as an efficiency tran-

sition strategy. It is reasonably easy for business to implement, and is 

an intial responsa to consumer desires to be involved in improving the en-

vironment. Governments see it as desirable because it does not re~ire 

extensive intervention on their part. Many economists like this approach 

because it is consistent wit.h their des ire ta employ market solutions ta 

environmental problems (cf. Doern, 1990). A major' eakness, however, of 

many of these greening initiatives is the absence of standards and 

verification procedures that identify both the degree of benefit to the 

environment, and that can guarantee the authenticity of the purchased 

item. Among environmentally friendly products, the organic food industry 

presently has the best developed verific~tion system. It includes stan-

dards, inspections, and certification procedures. However, it still 

37. This was confirmed in a meeting in November 1989 with senior execu
tives of the three major Québec food retailers. 
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lacks the support provided by legal recognition and enforcement by govern

ment. This situation will soon change, however, as three provinces are 

preaently developing regulations to control the use of the te~ organic, 

and the federal government ia being advised to act similarly (Ad hoc Com

mittee on Natural and Organic Foods, 1990). Agribusiness and government 

have been under pressure to set standards for other "green" products (cf. 

Kohl, 1990; Marder, 1990), and Consumer and Corporate Affairs has just an

nounced that it will regulate the advertising of "earth-friendly" products 

(Anon., 1990a). These developments will force firms to take a more com-

prehensive, long-term strategy to greening, involving not only products, 

but also packaging, transportation, pollution, waste management and worker 

safety. The UK super store Tesco has taken such an approach by demanding 

"cradle to grave" environmental accountability from suppliers, and by 

reducing its corporate energy consumption and waste generation (Goldstein, 

1990") • 

Unfortunately, many companies have beem too quick to jump onto the 

greening bandwagon, developing products without sufficient understanding 

of environmental issues, or failin; to carrying out sufficient research on 

the environmental impacts of the product. Examples include Proctor and 

Gamble's Enviropak for fabric softeners (Goldstein, 1990) and 

biodegradable plasti~ packaging (Riggle, 1990). When weighed against the 

prob1ems outlined in the previouB section, it is clear that corporate 

gree~ing is at best only a stepping stone to more responsible programs. 
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5.3.3 Substitution strategies 

5.3.3.1 Structure. to confront corporate power 

5.3.3.1.1 Marketing board. and coops 

Marketing boards were created in Canada ta confront the power of 

large agribusiness fir~s and ta maintain a significant level of control 

over output and output priees by farmers. There are now over 100 agricul-

tural marketing boards in existence in Canada, covering many sect ors of 

agricultural production and representing a broad range of powers over the 

maJketing of products. The greatest power is generally aesociated with 

eupply management or exclusive marketing rights (Coffin, 1987), powers 

that not all boards have38 • 

Cooperatives have also long been used to obtain more control for 

members over their economic situation. Agricultural cooperatives take 

many forms in Canada, from the giant prairie wheat pools, to small groups 

of farmers managing their resources cooperatively (cf. Gertler, 1981). 

They have, for a variety of reasons, experienced varying degrees of suc-

cess in confronting corporate power. Cooperatives in the grain and dairy 

sectore have been more successful than those in meat and poultry process-

ing (Coffin, 1987). 

Part of the failure of marketing boards and cooperatives ae 

present1y managed ie a result of their failure to ~ddrese the root cause 

of corporate power. Most have attempted ta create an equa1 or greater 

38. Lobbying by agribusiness, and the federal government's commitment to 
free trade, could erode the ability of boards ta compete with major firme 
(Warnock, 1987; pugh, 1989). 
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fOIce operating on farmers' behalf, an approach consistent with a sub

stitution strategy, rather than developing a comprehensive program to 

create a cooperative economy (a redesign approach). creating marketing 

boards appears not te be a popular strategy for promoting sustainable 

agriculture, although several boarde are supporting, or are being pres

sured to support, the marketing of organic products (cf. Crowley, 1989; 

Nimmo, 1989). Forming cooperatives may be a more viable strategy, par

ticularly because the market for sustainable agriculture products is imma

ture. Many small cooperative enterprises producing or distributing or

ganic products are already in existence. 

5.3.3.1.2 KatchiDg corporat. iDfo~tioD power 

One of the keys to agribusiness success is their control of informa

tion. Many of the most ~uccessful firms have developed their own sophis

ticated information collection and distribution systems that rival or 

exceed those of any public institutions (cf. Morgan, 1980 and Kneen, 

1990). One response by activitists has been to establish grassroots in

formation networks to counter the information power of agribusiness firms. 

The Pesticide Action Network (~XN) provides one of the most interesting 

and successful examples. 

PAN is an international network of environmental and consumer or

ganizations founded in 1982. Its highest profile project has been the 

"Dirty Dozen" campaign, launched in 1985, to eliminate 12 (updated to 13 

in 1986) of the most dangerous pesticides (or pesticide groupings) from 

the international market ~lace (cf. Gips, 1987). Although rnuch work 

remains to be done, the project has been trernendously succes~ful in 
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convincing governments around the world to ban or severely restrict these 

pesticides (Griffith, 1989; Siedenburg, 1989). 

The most effective weapon of the campaign has been access to in for-

mation. Network participants monitor the production, marketing, distribu-

tion and use of pesticides in their respective countries, and share this 

information with other members of the network. This has permitted them to 

identify corporate activities in violation of international codes, te 

document and disseminate case information on harmful effects of pesticides 

or. people and the environment, and to compare corporate activity and 

government responses in different parts of the world. An important tool 

for achieving this has been the "United Nations Consolidated List of 

Products Whose Consumption and/or Sale Have Been Banned, Withdrawn, 

Severely Restricted or Not Approved by Governments". seventy-seven 

countries contribute to this list, which includes information on hazardous 

products and regulatory decisions. Pressure from groups around the world 

was critical to convince the UN of the need for such a project, especially 

in the face of stiff opposition from sorne industrialized countries and the 

corporate sector, who recognized early on the list's potential to 

facilitate change (Nic, 1989). The identification of unethical and dan-

gerous corporate practices by PAN members has proved to be a powerful tool 

for convincing consumers and governments that such activities should not 

be permitted, and has resulted in considerable changes to corporate 

activity39. 

39. For a revealing case study, see Epstein (1989) and Marquardt (1989a) 
regarding the changes forced on Velsicol Chemical Corporation, clnd the 
company's on-going battle to continue to produce Chlordane and Heptachlor. 
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The success of this approach in changing corporate activity is 

limited because information is often difficult to obtain (cf. Marquardt, 

1989b), and because networks such as PAN have few resources and direct 

political influence in comparison to large corporations. 

5.3.3.2 COnsuaer activis. 

Consumers have historically acted singly and in groups to effect 

changes in agribusiness practices. An exarnple of each type of action is 

provided in this section. Ultimately, consumer power will best be tapped 

by the creation of organizational structures that coordinate their ac

tions. This aspect will not be discussed here. 

5.3.3.2.1 Selective purchasing 

Consumers sometimes make purchases based on criteria other than 

price and traditional measures of quality. These decisions may be ex

pressed in positive or negative terms. For example, the most recent 

Grocery Products Manufacturers of Canada survey identified a core group of 

25% of consumers willing to go out of their way to make purchases based on 

environmental concerna. Eight of ten respondents would consider paying 

more for environmentally safe goods (cited in Strauss, 1990). Similar 

results have been reported in the USA (Goldstein, 1990). The corporate 

greening movement has been largely driven by consumer desires to purchase 

products friendly to the environment. 

Consumers may also choose not to purchase certain products because 

they oppose activities of the company, or aspects of its product. Sucess-
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ful agribusiness boycotts have included the action against Nestlé to 

counter its infant formula se11ing techniques in the developing world (cf. 

Meeker-Lowry, 1988), and the boycott against Burger King to change its 

policy of purchasing Central American beef raised on cleared rainforest 

land (cf. Anon., 1989f). Boycotts, besides having direct effects :n busi

ness polieies, have indirect effects on consumer conseiousness and may 

result in more purchases of products from companies deemed to be more so

cially responsible. 

A lack of consumer information on corporate behaviour has been, in 

the past, a major obstacle to selective purchasing. Recently, however, 

several guides to environmentally and socially responsible purchasing have 

been produced to assist consumers in this effort (Elkington and Hailes, 

1988; Will et al., 1988; Pollution Probe, 1989). 

5.3.3.2.2 Ethical investment 

Consumers are also making political statements with their investment 

decisions. The ethical investment movement began quietly in the late 

1960s, but investment levels have increased dramatically in the past few 

years. The USA now has eight ethical mutual funds (assets of $1 billion) 

plus another $500 billion in pension fund money in ethically screened 

stocks, representing about 10% of aIl money passing through Wall Street. 

Canada has six ethical funds with $92 million in assets, less than 1% of 

the total mutual fund market ,Eisenkraft, 1990). 

The funds have performed well financially. Good Money's stock 

average in the USA has outperformed the Dow Jones Industrial Average 

(Meeker-Lowry, 1988). Canadian funds have consistently outperformed the 
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TSE benchmark index (Eisenkraft, 1990). Doubters, however, contend 

that success will be short-lived because the screening process restricts 

options for investors. others ~re concerned that the funds represent only 

a partial strategy for effecting change, and that they distract investors 

from investing in truly alternative enterprises (Nicholson, 1987; 

Eisenkraft, 1990). The success of ethical funds may ultimately depend 

upon the creation of standa--ds and monitoring procedures that authenticate 

the ethica1 nature of investment. 

Disinvestment, the opposite side of the ethical investing coin, has 

also been a partially successful strategy for generating changes in busi-

ness practices. The most notable example has been the South African dis-

investment campaign (cf. Meeker-Lowry, 1988). 

5.3.3.3 Changing the characteristics of and regulatioDs governing the 

corporation 

All significant agribusiness firms are corporations40 , a business 

form with severai characteristics that make it popular: limited liability 

for shareholders and managers, legal personality (i.e., the corporation is 

treated as a "person"), easy transferability of ownership, continuityof 

existence, and concentration and specialization of management (cf. ,ethi, 

1977). These same charac~eristics present problems for the development of 

sustainable agriculture and will need to be changed. Convincing govern-

ments that such changes are necessary will require a well organized and 

lengthy campaign. 

40. For general historical perspectives on the corporation in Canada, see 
Levitt, 1970; Niosi, 1985; Carroll, 1986; Kierans and Stewart, 1988. 
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5.3.3.3.1 Legal change. to the .tatu. of the corporation 

The North American corporation today bears little resemblance to its 

original form or purpose. Originally conceived as an instrument of public 

good, a series of legal modifications to the chartering and rules govern

ing corporations changed the corporation into a vehicle for private profit 

and power (Mintz and Cohen, )976; Nader et al., 1976; Kierans and stewart, 

1988). Several legal strategies have been proposed to return the corpora-

tion to its original purpose. In its original form, corporations (and, 

thus, agribusiness firms) are more likely to contribute to the development 

of a sustainable food and agriculture system. 

Nader et al. (1976) have proposed that many of the original features 

of corporations be reinstated by changing the legal requirements of incor

poration. Such regulations would require that the incorporation be for a 

fixed (but renewable) time period, that the corporation have a single pur

pose (i.e., concentration on a specifie product or process), and that 

limitations be applied on Bize, activity, geographic area and permitted 

level of indebtedness. AlI these restrictions would likely make agribusi

ness firms more responsive to local and regional needs, a critical feature 

of sustainable syetems. 

Ultimately, the legal status of the corporation should be 

reconstituted in such a way that corporations are subject to the same 

kinds of constitutional provisions to which public bodies are subject 

regarding the rights of the person (Nader et al., 1976; ~atin, 1987a). 

Alternatively, as Mintz and Cohen (1976) have suggested, the natural en

vironment must be given the same legal rights of the person as the cor

poration in order to counter corporate power. 
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5.3.3.3.2 Shareholder control 

Most shareholders have little control over the activities of the 

corporation in which they have ownership, but originally the shareholders' 

meeting was the control mechanism for corporate policy (Nader et al., 

1976). Now, however, most corporations are run by a management autocracy 

that effectively appoints the board of directors (Kierans and stewart, 

1988). To restore control to shareholders, corporations should be re

quired to distribute the annual profits to the shareholders in cash and 

stock dividends. If the corporation wishes to raise more money for its 

activities it must then persuade the shareholders to reinvest (Kierans and 

Stewart, 1988). Non-voting shares should also be abolished because they 

limit shareholder invoivement (Francis, 1986; Kierans and Stewart, 1988). 

For the board to be a real instrument of the shareholders requires a 

redesign of the board (!lection process, and of the composition of the 

board, and its function (Nader et al., 1976; Francis, 1986). The board 

would have to have a defined function that clearly separates its respon

sibilities from that of management. Specifie places on the board would be 

desiqnated for shareholders, employees and the general public. The board 

would function as an internal auditor of the corporation and would require 

community and environmental impact assessments of manaqement proposaIs 

(Nader et al., 1976). Such an empowered board would require complete in

formation on all aspects of the corporation's activities, including 

finances, lawsuits, pollution, political activities, ownership of other 

firms, advertising, personnel, and occupational health and safety (Mintz 

and Cohen, 1976; Nader et al., 1976). 
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5.3.3.3.3 R •• tricting •• rger. and acquisitions 

Although American governments have historically used several laws to 

restrict certain kinds of mergers and acquisitions (cf. Nader et al., 

1976), Canada has only one significant legal instrument in place, the Com

petition Act (and affililated Competition Tribunal Act41 ) passed in 1986. 

The Act concentrates on industry or market competition, but the government 

believes that other concerns regarding cor.porate concentration will be ad-

dressed in the long-term by focussing on these particular aspects. The 

central objective of the legislation is to use competition as a vehicle 

for assuring efficient allocation of resources. "It is not the size of 

the firm that is the primary concern under the Act, but rather the use and 

abuse by a firm of its market power" (Goldman, 1988~490). It is not 

neceaaary for the government to prove that ~ublic detriment will reault 

from a merger or acquisition, but rather that such an action will lessen 

competition substantially (Goldman, 1988). 

The effectiveness of this legislation has yet to be fully tested. 

Because the business community had a significant impact on the development 

of the 1egislation, some are not convinced that it will effectively les sen 

the degree of competition (cf. Slanbury, 1988). Others feel that the Com-

petition Bureau, charged with administering the legislation, does not have 

clear evaluative guidelines and standards (Corcoran, 1989; McKenna, 1990), 

41. Note that the Tribunal was recently ruled unconstitutional by the 
~uêbec Superior Court. This ruling has not challenged the federal 
government's authority over regulating competition, but rather the powers 
of the Tribunal itself as it relates to guaranteeing independence and im
partiality in its investigations and rulings (McKenna, 1990). 
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lacks the human and financial resources to respond to the latest 

merger and acquisiton wave, and is doing too much backroom negotiating 

with companie~, rather than using the Tribunal (Smith, 1389). The action 

against NutraSweet, presently before the Tribunal, is widely seen as a 

significant test of the legislation and the will of the Bureau's leader-

ship (Fagan, 1990). 

Several analyste have eu~~ested more proactive Iegisiation that ac-

tually forbids the merging of corporations above a particular size (cf. 

Satin, 1987b), or those having a dominant influence within a market (cf. 

Nader et al., 1976). The toughest American anti-takeover legislation was 

recently passed in Pennsylvania. The intent is to prevent speculative 

takeovers by requiring that significant investo-s forfeit profits if they 

sell their shares within two years of a challenge to management (Pound, 

1989). The law also requires boards to base decisions, not only on 

shareholders' concerns, but aiso on those of employees, suppliers, and the 

general community42 (Goel, 1990). Detractors claim that the bill will 

contribute to the entrenchment of incompetent, complacent management and 

distort market forces (Pound, 1989; Anon., 1990b; Corcoran, 1990; Goel, 

1990). Over 25 other states have enacted similar, but weaker, legislation 

(Pound, 1989; Anon., 1990b). 

Legislation to control mergers and acquisitions is likely to only 

partially succeed, or to generate new negative side effects because it 

does not address the root cause of merger activity. As a single strategy, 

such restrictions are unlikely to promote sustainability, but in concert 

42. Business ethicists are claiming that such a definition of the firm's 
responsibilities is critical for the creation of an environment in which 
ethical business practices can be employed (cf. Andrews, 1989a; Donaldson, 
1989). 
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• .& with other initiatives they may contribute significantly to a reduction in 

oligopolistic influence over the food sector. 

There is little doubt that the current North American tax regime en-

courages corporate concentration43 (cf. Nader et al., 1976; Francis, 1986; 

MCQuaig, 1987; Wolfson, 1988; Ward et al., 1989). The specifie elements 

that have created this situation, and solutions to alleviate the as-

sociated problems, however, are less clear. Changes have been proposed in 

two general areas: corporate tax structure and individual taxation with an 

emphasis on increasing taxes for high-income groups. The implications for 

sustainable agriculture are not entirely clear as little work has been 

done in this area, but these kinds of changes would likely constrain the 

growth of agribusiness firms. 

Kierans and Stewart (1988) proposed five tax changes to control the 

corporation: a tax on business costs, particularly non-renewable resource 

costs, eliminating the unequal treatment of capital gains (see also 

MCQuaig, 1987), replacing the federal sales tax with a value added tax, 

removing the corporate tax, and stopping the deduction of takeover costs 

(see also Francis, 1986: Blenkarn, 1988). Wo1fson (1988) has argued that 

43. Note that sorne analysts feel that government tariffs and foreign 
ownership restrictions are as important as taxation issues in promoting 
corporate concentration (cf. Francis, 1986). Others, in contrast, feel 
that Canadianizing our capital market a ia a critica1 atrategy for gaining 
control over corporate activity (cf. Kierans and stewart, 1988). None of 
these analyses have been do ne in the context of sustainélble agriculture 
systems, which are more local and regional in nature than conventional 
systems. Until such analyses are performed it is difficult to identify 
the validity of these contrasting views as they affect agricultura 1 en
terprisea. 
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tax code revisions to discouraqe firms from continuously substitutinq 

capital for other resources are the most critical. The tax regime, he has 

arqued, provides too many incentives for investing in capital equipment 

and structures, and in resource exploration and development. These incen

tives are a major drivinq force for excessive firm size and profitability, 

and ultimately corporate concentration. Many of these revisions were 

proposed by the federal government's CartAr Commission in 1967, but little 

of the report was ever adopted because of massive opposition from the 

business community (McQuaig, 1987). 

Annual wealth taxes, and inheritance, accession or estate duties 

have a1so been proposed as vehicles to transfer wealth away from the wea1-

thiest families (Francis, 1986; McQuaig, 1987; Brander, 1988). Of these, 

one of the most interesting proposals evolved from the discussion over the 

Carter Commission report. A five-year evaluation rule was sU9qested by 

which shareholders would be taxed every five years on the increased value 

of their stock (excepting small businesses). The effect would be to in

crea se the movement of stock, as holders would likely have to sell sorne 

stock to pay the tax bill. Analysts believed that this would result in a 

reduced level of ownership concentration (McQuaiq, 1987). It was never 

adopted, although several European countries have taxes of ~his nature 

(McQuaiq, 1987; Kierans and Stewart, 1988). 
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t 5.3.3.3.5 Increasing liability 

Originally, shareholders and directors were totally liable for the 

activities of their corporation, but over the yeara, in order to protect 

investors i~ the hope of attracting more money, this liability has been 

reduced, or indemnification insu rance purchased. Unfortunately, this has 

helped to foster a culture of irresponsibility with~n many corporations 

(Nader et al., 1976; Kierans and Stewart, 1988). To encourage responsible 

action, it aeems reasonable that directora and shareholders be liable for 

the negative financial, environmental, heaith and social actions of their 

corporation (Nader et al., 1976; Francis, 1986; Kierans and Stewart, 

1988). The Environmental Protection Act now contains sorne provisions that 

permit the prosecution of corporate directors and managers. 

5.3.3.4 BroadeDin~ the ownerlhip baie 

Two of the most popular recent proposals to confront ownership con-

centration are the Universal Stock Ownership Plan (USOP) and the Employee 

stock Ownerahip Plan (ESOP). Although not developed to promote sus-

tainable agriculture, they do contain features that could, in concert with 

other substitution strategies, decentralize control and potentially make 

corporations more responsive to local concerns. 

Developed by an American lawyer (cf. Speieer, 1986), the USOP is 

designed to provide the 94% of Americans who do not hold stock with owner-

ship in the USA's largest 2000 corporations as part of a strategy of 

healing economic divisions. The plan would require federal legislation 

forcing these corporations to i~sue their new stock to the 94%, instead of 
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financing new initiatives by means of internal savings and debt. The 

legislation would also provide for loan guarantees to permit individuals 

to buy stock. The money would be owed by a USOP fund (a type of mutual 

fund), not by the individual. Companies woulcl be required to pay out 

earnings in dividends which would first go directly for loan repayment, 

and then later to individuals. Speiser (1986) has claimea that the plan 

ia not utopie becauae it doea not require a change in human nature and it 

reflects the realities of corporate finance. It uses the-Barne system of 

long-term credit acquisition as is presently used, and government loan 

guarantees of a similar nature have been provi1ed in the past (Morehouse, 

1986; Speiser, 1986). It also does not require redistribution of current 

assets as this would be politically impossible in the USA (Morehouse, 

1986). Many of the details of the proposal have still to be examined (cf. 

Speiser, 1988). Over a 20-year transition period, ownership of productive 

asseta by the 94\ would shift from virtually nothing to about,50\ 

(Morehouse, 1986). A similar proposal was seriously discusPdd by the 

recently defunct Social Democratic Party in the UK (Morehouse, 1986; 

Speiser, 1986). 

ESOPs a~e a more limited application of this concept, involving the 

distribution ()f shares to workers through an employee-owned pension trust. 

The effect is to share profits with employees, and often to increase 

employee identification with the corporation. Tax changes in the UK and 

the USA have made ESOPs more financially attractive to companies (Ekins, 

1986b). They do not result, however, in the widespread distribution of 

ownership that is associated with the USOP proposa1. Ne1ther this nor the 

( USOP proposal address the need for more democratic management (Lutz and 

Lux, 1979). 
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Broadening ownership does not, in itself, guarantee the dominance of 

a sustainab1e agriculture perspective within agribusiness firme, but may 

create a more receptive environment in which this perspective can be 

heard. 

Some specifie medium-term objectives that flow from the goals for a 

austainable food system are presented in Appendix 13. These provide ex-

amples of targets to which agribusiness firms (and other food system 

players) would commit themselves. They also reflect a change in emphasis 

from competition, which dominates current food system objectives, to 

cooperation which is integral to achieving sustainable agriculture goals. 

Many of the strategies outlined above could help to create an environment 

in which such medium-term objectives could be adopted by firms, but on 

their own they would not likely produce the changes necessary to create 

sustainable systems. Ultimately, transition is dependent on changing the 

rules by which agribusiness measures success, namely calculations of 

financial benefit. This redesign of the market is likely, however, to be 

the most difficult social choice mechanism of all to redesign, because the 

market presently reflects our society's most entrenched commitment to 

economic rationality44 (Dryzek, 1987). 

Two principal redesign strategies are diBcussed below. One iB the 

development of alternative business forms, su ch as community land trusts 

44. Dryzek (1987) also argues that the economic values (economic 
rationality) that currently dominate our institutions must be replaced by 
eco10gical ones (ecological rationality). 
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(CLT), community supported agriculture (CSA) and local ex change tradinq 

systems (LETS), that are consistent with both sustainability goals and 

the medium term ojectives outlined in Appendix 13. These inti.atives are 

characterized by a delinking from the global economy, an inverting of 

traditional business infrastructures, and the revitalization of local 

resources and know ledge (Sachs, 1986). The second strategy i.s the 

redesign of economic concepts to support sustainability, Le., the 

development of ecological economics45 . The key requirement of such an ef-

fort is to retain those aspects of the market that create real (including 

ecological) efficiencies as well as making economically operational the 

ecological realities of human activity (Paehlke, 1989). 

5.3 • ".1 Al t.rnati". enterprile forai 

The community land trust is an example of an alternative enterprise 

ref lecting redesign concepts and has been discussed in some detail in Sec-

tion 5.1.3.3.2. Land for trusts is donated or purchased, with the idea 

that the trust will control it in perpetuity. The land is then leased for 

long time periods for purposes determined by the trust, at costs generally 

much lower than the market value (Berger, 1983). The key concept is to 

separate the use value of the land from its speculative value. Leasees 

can own buildings and land improvements (Institute for Communi ty 

Economies, 1982~ 'rurnbull, 1986), which in agriculture would include soil 

improvement measures, such as green manur ing and compost addi t i.ons. The 

45. Note that this approach represents an expansion upon that being 
p:oposed by business ethicists. The ethical perspective focuses primarily 
on how ethics must be incorporated into management (cf. Andrews, 1989b; 
Donaldson, 1989) 
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value of such improvements is negotiated with the land trust corporation, 

although for many improvements existing trusts have duveloped value guides 

(Robert Swann, Southern Berkshires Comnunity Land Trust, pers. comm., 

July, 1989). Investors can contribute directly to the purchase of land 

for a particu1ar CLT or can contribute to a community deve10pment 10an 

fund (COLl). The land trust corporation is contro11ed by the community. 

Community-supported agriculture has a1so been presented earlier 

(Sections 1. 5 and 2.5). CSAs are structured so that farmers and consumers 

work cooperatively to me et mutual objectives. Consumers payset fees and 

develop work schedules at the beginning of the season, and then collect 

their produce on a regular basis throuç:hout the growing season. Decisions 

on what will be produced and on what schedu1e are taken cooperatively. 

Consumers are guaranteed access to fresh, nutritious food at priees often 

lower than those found in the conventional distribution system. Farmers 

are much better able to plan for the season, reduce risks and be assured 

of minimal cash flow problems. 

Local ex change trading systems (LETS) are a second example of the 

kind of alternative enterprises that have sprung up in the past 10 years. 

"LETS is an economic network of members who trade goods and services with 

each other and track their transactions either by computer or in writing." 

(Meeker-Lowry, 1988: 160-161) • An effective LETS operated on Vancouver Is-

land for much of the pa st decade. Hembers used "green" dollars in the ex-

change process and, in this way, created a local currency that had no 

value outside the community. The two principal disadvantages of a na-

tional currency, its expert outside the community, and its vulnerability 

to international financial markets, were avoided. With this activity, the 

local currency keeps the flow of money within the community, prevents 
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speculation and trading in money (the means of exchange) itself, and en

sures that all those who have eUher goods or services to offer to the 

community can participate in the local marketplace (Ekins, 1985c). This 

particular LETS also had a significant impact on the participants' sense 

of community. The ... ystem does not rely on direct barter, as participants 

can receive a good or servic\!! from person A and then "repay" that good or 

service to person B. participants value each other for their skills and 

talents, as opposed to the conunodities they produce (Meeker-Lowry, 1988). 

5.3.4.2 PriDcipl •• of an ecologica1 aeoDo.ie. 

Although the basic concepts of ecological economics are not new (cf. 

Martinez-Allier, 1987; costanza, 1989), they have been marginalized by the 

economics profession and by business for several centuries. There has 

been a resurgence of interest in eco10gica1 economics in the pa st two 

decades, and the foundations of such a discipline are now fairly we11 es

tablished. The operational economic tools, however, are not yat ful1y 

deve10ped and will on1y evolve with further thinking and practice. The 

essential concepts (Schumacher, 1973) are presented below. 

1. Non-renewable resources .:.re treated differently from renewable 

ones (referred to as the economics of permanence). 

2. Cheap resources are substituted for expensive ones. 

3. Those resources that are irrephoceable are priced very dear1y. 

4. Value is measured in socio-cultura1, political and ethical ways. 

5. Markets reflect that individual decisions are rarely made with 

full information. 
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1 6. Environmental, socio-economic and cultural impacts are internal-

ized. 

7. Consumption is minimized, goods and services are produced to meet 

needs; not wants (cf. Hill, 1982, 1986b for discussions of the 

distinction) • 

8. Efficiency is defined through maximizing the use of what is in 

. the greatest supply (often labour). 

9. The economy is viewed as a whole with thousands of sub-economies. 

10. Creative activity is valued as more important than goods 

produced. 

11. Production from local resources for local needs is the most im

portant kind of production. 

12. The focus of economic analysis is on the normative (where we 

want to go for the 10ng-term) as opposed to the positive. 

The challenge is to operatic-nalize these concepts so that they are 

usable on a daily basis. Robertson (1987) has outlined some of the key 

areas requiring further work, at both the level of the firm, and in local, 

regional and national accounting and analysis: 

1. Reform of resource and energy aceounting (sorne progress has been 

make in this area, cf. Henderson, 1981; Leipert, 1986). 

2. Ways to give economic value to efforts to establish self

relianee. 

3. Measures of the benefits of social investment by public bodies, 

the corporation and the individual. 
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4. Techniques for shifting tax burden away from work and on to 

energy and resource use, and pollution, damage and nuisance (cf. Fleming, 

1987; Postel, 1987; and Weinschenck, 1987 for sorne thoughts on this). 

5. Economie measures of optimal nutrition and health. 

6. Economie measures of voluntary contribution to community. 

7. Elaboration of economic conversion strategies for different sec

tors (see Section 2.0 for agriculture). 

The debate is now underway within the community of economists and 

other interested professions regarding how economic tools can be modified 

to suit these concepts (cf. Lutz and Lux, 1979 for some examples of 

detailed mathematical modifications to standard economic theory). It is 

likely to be a lengthy discussion that will ultimately challenge the basic 

assumptions on which our economy and agribusiness practices reet. Even

tually, changes could lead to the removal of food from the commodification 

process. This would be an acknowledgement that the equitable distribution 

of such a basic requirement can not adequately be determined by its value 

as a commodity in the market place. 
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Using qualitative research methods, a comprehensive agenda for 

changing the work of agricultural institutions has been presented in this 

study (see summary below). This ~genda includes both changes to the way 

institutions are organized, and also changes to the content of their deci

sions. Ali this information has been categorized according to an ef

ficiency / substitution / redesign framework. 

The validity of qualitative research ls always a critical question. 

This study suffered somewhat from my lack of experience with qualitative 

investigations. When l started this study l was not even sure that l was 

undertaking a qualitative study. The study's design emerged very 

gradually as l slowly clarified my thinking on what l was trying to 

achieve. As a result, some of my early work on research institutions suf

fers from a lack of clarity regarding my objectives, and the framework 

that would best allow me to understand the vast volume of information 

available. My l'cord keeping could also have been more exact. l did not 

keep a detailed diary, with ail my notes clearly aesembled. If l had done 

so, a design would have likely emerged earlier, and l would not have lost 

as much time as l did trying to reconstruct certain linee of thinking. 

This work ie original in three main ways. First, the use of these 

qualitative methods for evaluating sustainable agriculture institutional 

policy and action has never, to my knowledge, been attempted in Canada. 

Second, no one hae successfully synthesized the volume of information 

dealt with in this project. Third, the efficiency / substitution / 

redesign framework has never been used before in this manner. 
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Evaluating this study against the requirements for validity outlined 

by Reason and Rowan (198lb) (Section 3.4, Tables 17 and 18) gives me con

fidence in the work performed. l have not used the two most common forms 

of validity found in positivist paradigm research (measurement and 

experimentation), but instead have concentrated on those aspects of 

validity that are less commonly used in positivist analyses, and those 

that are associated with new paradigm investigations. l have relied enor

mously on the ideas of others active in the food system to test my think

ing. l have incorporated almost every data point into sorne part of the 

thesis, on the assumption that everything told to me has a significance 

that l must discover. l have constantly attempted to clarify my assump-

tions in order to ensure that my personal distresses have not limited my 

ability to understand the information before me. l have learned a tremen-

dous amount about myself in the process. l have attempted to use many 

forms of knowing to confirm or disconfirm my ideas. l would, if l could 

start over, organize the thesis in a different manner. A diary-style 

presentation would probably have been more useful. l have found it quite 

difficult, using the traditional scientific thesis form, to clearly convey 

to the reader how my thinking has evolved in thie study. In case this 

evolution is not clear, let me reiterate that preparing this thesis has 

been the most tremendous learning experience of my life. 

An enormous on-going research and action agenda flows from this 

work. A detailed vision of a sustainable food system in Canada has yet to 

be thoroughly spelled out (although several initiatives are underway), and 

the most efficient steps to attain it have yet to be clearly identified. 

In particular, almost all aspects of redesign are poorly understood. Much 

conceptual thinking needs be done in such areas as: the regional land use 
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-- implications of sustainability, how the optimal diet scenario will 

affect food production patterns, how to gradually ease Canada away from 

its dependence on the export grain economy without completely obliterating 

the rural character of western Canada, and the implications of widespread 

transition for the food processing sector. But concepts will not be 

enough. These areas will have to be investigated in the context of an 

achievable action agenda, one that can be taken up by many sectors, in

stitutions and citizen groups. Their successes and failures will be the 

ultimate arbiters of the validity of this particular work. 

Suaaary of strategies proposed 

Governaental and paragovernaental institutions 

Efficiency strategies 

1. Modify programs that limit agricultural diversification 

2. Modify programs that specifically restrain sustainable agriculture 

Substition strategies 

1. Develop agroecology training for scientiste, farmers and extension 

agents 

2. Perform research and provide technical supports for marketing and 

quality control 

* Regulatory and financial support for certification 

* Support for direct and local marketing 

* Institutional purchase of organic foods 

* Market research on products of sustainable practicee 

* Provision of comprehensive consumer information 

3. Develop eafety net and production incentive programs for sustainable 

agriculture 
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* Crop insurance 

* Credit assistance 

* Production subsidies 

* Tax provisions 

* Land use regulations 

Redesign strategies 

1. Change the rale of the state in agricultural development 

2. Redesign the food system around the optimal diet 

3. Wean Canada from the import-export agricultural economy 

4. Redesign the management of gavernment departments and para-governmental 

agencies 

Research institutions 

Efficiency strategies 

1. Scientist retraining 

2. Perform research impact assessments on prajects in development 

3. Reward scientists for all their activities 

4. Limit government financing of projects designed ta develop products 

that will be marketable by agribusiness firms 

5. Allow funding program staff a small discretionary budget for risky 

projects 

Substitution strategies 

1. Offer sustainable agriculture teaching pragrams 

2. Establish sustainable agriculture research facilities 

3. Develop on-farm research netwarks 

( 4. Develop rewards for sustainable agriculture research projects 

5. Assemble multidisciplinary research teams with facilitators 
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6. Create a funding program specifie for sustainable agriculture projects 

Redesign strategies 

1. Redesign the pedagogy of the agricultural curriculum 

2. Redesign the reward criteria and the evaluation process 

3. Parform new paradigm research 

4. Redesign the structure of the research institution by creating flexible 

interdisciplinary teams of scientists that are created and disassembled 

with each task 

5. Redesign funding agency function 

6. Perform research on a new agroecological research agenda 

Agribu.in ••• 

Efficiency strategy 

1. Corporate greening 

Substitution strategies 

1. Develop new or modify existing structures to confront corporate power 

* Marketing boards and coops 

* Citizen information networks 

2. Organize consumer action 

* Selective purchasing 

* Ethical investment 

3. Change the characteristics of and regulations governing the corporation 

* Return the legal status of the corporation to its original form 

* Increase shareholder control 

* Restrict mergers and acquisitions 

* Revise the tax code 
, " 

* Increase shareholder, director and management liability 
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* Broaden the ownership base 

Redesign strategies 

1. Support the development of alternative enterprise forms 

2. Develop an ecological economics 
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AppeDdix 1 
1 

Boa. P.7chological factor. that can aff.ct a aci.nti.t' •• alu •• and 

in ••• ti9at~ •• procedur.. and a pr ••• ntation of bow 1 ha.. .xaaiDed .~ •• lf 

iD aD att .. pt to .n.ur. that ., .alu.. and eaotion. ha.. a con.truct~ •• 

influ.nc. on th. in ••• tigation 

Knowledge i. a reault of the dynamic interaction between a number of 

factor., including the values embedded in our inveatigative procedures. 

These.values may be a product of the knower's expariencea from earlier 

.tage. in their psychological development, particularly by their relponael 

to unintentional emotional oppre.sion by parent a and other authority 

figure. (Jackins, 1965; Rowan, 1983). This oppression produces disem-

powerment which, in turn, attracta individuall to external symbols of 

power and approaches to problem solving that ara often ecologically and 

socially oppr ••• ive; in a aen.a, they companaate for that earlier oppres-

.ion (Hill, 1986b). It ia thia companaatory activity that often producea 

a d •• tructive relationahip with our environment. "Functioning" humans are 

viewed aa being actually benign, and in a fully awara, empowered state, 

ara at aa.e in a lupportive environment, and laak benign solutions to 

problems (Maslow, 1966). Some examples are provided in Table Al of how 

• attitudes to agriculture are ahaped. 

To be a truly effective investigator, Maslow (1966) concluded that 

the .cientist must create an anxiety-free atate within him/herself in or-

der to aee the real world, as opposed to the investigator's own neuroses. 

Different counseling approaches have been proposed for investigators as a 

( means for regularly a81essing the extent to which one's values or neurosel 

are playing a const~uctive or destructive role in the investigation. 
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~abl. Al 
.xa.pl •• of AOW attitude. iD agriculture are .baped 

b, psycbological factor. 

Soma Me •• age. We 
Recaive a. Children 

• routre not good enough 
/ not acceptable as 
you are 

Do what 1 say ••• im
mediatelt ••• or 
you'll be puni.hed 

rou'ra a "pest" and 
have to be controlled 

You·v. had enough 
(love, attention, 
food, etc.) 

You can't do it right 
or on your own 

(Hill, unpubliehed) 

Soma R •• ulting reel
Inga and Conclu. ion. 

Thing. have to be 1 
appear to be perfect 
to be acceptable 1 
"good" (olympie stan
dard) 

Power le •• , a victim 
Sucees. il a •• ociated 
with controlling 
thinq. 
Control come. from 
out. ide 
Bffectivane.. is indi
cated by quick rasult. 

l'm an alien - not 
really part of natura 
Barth i. not raally 
home - it haB to be 
conquarad 

1 naad (compenaatory 
wont., to ba ba happy 

Di.e.powarad 
1 .lway. nead help 

Soma Po •• ible Outcome. 

Concern for appearance 
YI substance, a.g., 
coametic quality, wead 
1 inaect-fraa world 
Maximization ~ op
timization 

Attraction to 
"compensatory" .ymbola 
of power, •• g., pa.
ticida., growth 
ragulator., irradia
tion. Organization of 
world to permit aaey 
control, e.g., by 
eimplification, 
apecialization (a.g., 
monoculture) 

Identification and 
rapre.eion of 
"enemi •• " that inter
fere with tha abova 
model. Lack of lonq
term, gradual, in
direct approacha. ta 
.olving problema 

Settling for la •• of 
what you ra.lly naad 
(love, nouriehm.nt ••• ) 
whila compenaating 
with .ubeitutee (junk 
food, large farms, 
conaumar aociaty) 

Impotenca, procras
tination, hopaleaa, 
helplae., lack of 
creativity and inde
pendance, aettling for 
conventional agricul
tur.l modela 
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During the course of this project, 1 have identified a number of 

distresses that at various points of the investigation clouded my ability 

to see the subject matter clearly. Through the assistance of colleagues 

and by the u.e of reevaluation counaeling (Jackina, 1965), 1 have been 

'j able to identify and remove these distresses. I have kept a diary and 

provide here brief summaries of the most important perceptions. 

lIoY"'er, 1987. A number of friends and colleagues, when reviewing 

my work, have comment.ed on the negative tone 1 use when writing about the 

current state of agricultural institutions. They detect an "enemy" orien-

tation in my analysis. 1 admit that 1 get angry when 1 Bee and read about 

sorne of the activitiea in our agricultural institutions. 1 have been 

learning that most peop~e are well-intentioned and are operating te the 

b.st of their ability, with the information they have available to them. 

February, 1988. My self-esteem is still too closely connected to 

what 1 know. This gets in the way of me listening to what others think 

and feel about a aubject. 1 am learning to listen to different views 

without feeling a need to disagree. 

Ka" 1988. l have caught myself rejectin~ arguments in documents 

that counter a view I hold. I have to incorporate contradictory evidence 

into my analysis rather than reject it as an aberation or outlier. 

June, 1988. Stuart has seen that 1 am afraid to go out and talk to 

groupa. 1 fear having my ideas rejected. This is a strong pattern from 

childhood, when 1 approached every trip with trepidation. This will 

seriously restrict my ability to collect information. Acknowledging this 

fear is a big help. 

( Julf, 1988. l'm getting better at accepting information and filter-

ing it later. My earUer tendency was to not even take it in if 1 was 
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feeling saturated. Now l absorb it, place it somewhere l can 

retrieve it, and then sift through it later. l must not reject ideas and 

data because l 'm being distracted by other events. 

July, 1988. While revising the governmental barriers paper l was 

tempted to leave in place, because it strengthened my argum~nt/ informa-

tion that would then be taken out of context. l must not do this. Con-

text is critical to every piece of information. If l fail with my contex-

tual analysis the whole project ls weakened. 

Auguat, 1988. 1 watched the video "No Limits for Women". It made me 

realize that l still have many fears to overcome. l'm not going to fear 

anymore. 1 am loved. l don't need to worry about other people's love for 

me. 1 must have no fears about this thesis, must do everything I want to 

do, but balance this with taking care of myself so that I don't burnout. 

August, 1988. I caught myself being negative about a reviewer's com-

ments on our paper about agricultural credit. What triggers thia? Some 

of the comments were irrelevant, so l got annoyed about all of them, in-

cluding the substantive ones. l need to constantly remind myself to use 

contradiction to my advantage. 

January, 1989. l realize that l 'm getting closer to "non-

attachment.. • l have a distance from the thesis now. The experience has 

been BO rewa~ding that l'm not concerned about it passing. l'm also 

learning to give up my favourite language. l have caught myself in the 

past getting defensive about criticisms of things l write. l use jargon 

too much. 

March, 1989. l'm not thinking about the future much. l'm not con-

-- cerned about what will happen next. 
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April, 1989. l'm too close to burning out. l promised myself l 

wouldn't allow myself to qet into this situation again. This is a con

tradiction of the idea of "non-attachment", feeling like if l don't do it, 

it won't qet done. This implies a certain arrogance. l'm trying to be 

humble. 

Ju1f, 1989. A great vacation. l feel more comfortable with 

paradoxe l look les a and less for direct connections between thinga. l 

want to be anonymous in my work. l'm underatanding that phrase "less is 

more". l feel like l'm living it. 

Septeaber, 1989. Being apart from Jennifer ia very good for me. l'm 

realizing all the fears and assumptions l have about our relationship. 

This is making me acknowledge Any fears l have about my relationships with 

others. l don't have to take on anybody's distress. l am learning to be 

much more emotionally support ive of others because l'm not feeling dis

tressed about myself. l feel that l have a much greater capacity for sup

port. 
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Appen41x 3 
"aie qg •• tiona •• ked of r •• i ... r. 

(modification. made for each in.titutional area) 

K.y qu.stions on wbicb to comment: 

1. Wbat is your overall impre.aion of tb. paper? 

2. Wbicb conclusions .trik. you aa weak and wby? 

Wbicb concluaiona atrike you aa atrong and why? 

3. Wbicb concluaions do not aeem plaulible and wby? 

4. Wbat .videnc. n.gat.a or contradict. tb.s. concluaiona? 

5. Can you identify otber aourc.a of .vid.nce to confirm tb.a. conclu-

sions? 

6. Wbat are otber pos8ible .xplanationl? 

7. Wb.t aourc •• of data have b.en mi.sed (docum.nta, interviewa, .tc.)? 

8. Wbat are miaaing factor. in the .xplanation.? 

9. Can yuu identify lame exception. tbat are not explained by tbe conclu-

10. Do you ••• Any illogical cbaina of .videnc. or conclu.ion? 
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Appelldix , 

a •• i ... &" coatact .u..a&"J fon 

Rame of contaet, __ ~ __ ·_6_~ ____ N_~_~ __________ _ 
P.nonal data 

In.tltutlonal aff1~1ation. ~'f ~p. ~1,,
Dl.olpU.... ~. h;&-fi 
R.cognition of di.eiplinary lLmitation.: Mid Weak 

Awarene .. of new paradigme in f:~eld: Mid -- Weak 

8' eupporter ~ , .xte_rn-a-l------~ 
Activiet 1 Academie 1 Bu.in... 1 Parmer 1 employ~ 

~t~ ----------' 

Political analy.ie: __ ~~~~~~--~~~~------------~---------- . 

agriculture: ~ ~ - '~"""""''''I' V !.A-... ;; ; . 

-rr-U- ~A How holhtic h analyei8: ___ -:Fft-______________________ _ 
Perception of 8u.tainable 
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Appen4ix 5 

D.~. ~li~y ........ Dt. froa iD~.~i .. . 

Int.rvieweel ldf. J f. WÎfAJ)~ 
Date: V(1--/a ~ / 
Plac. of i~t.rview nlicl,..~ ûJ1f. LMv-JA 
Background of interviewee - ElA:r).-. . \ 

M U LISi4 

Interview dataI 

Stronq 

----
-----~ CoUected later or a~, Collected early 

much confirming contact 

"----~:;:::------..... , ",..-----,..-- - -. .... 
,,1 Seen in lit.rature, intervi~ S.en in diverae 

i and work8hopa 'lit.rature 

,,-(many different diacipline.) ----- -_._-._-.. - --
Seen in limited 

diveraity of 

literature 

-;}:.yt- /.AA.d W. Not truated 

.... ~__ - ••• ---- __ o. \.46-) ~I f)rDu-eb-J 
Interviewer i. tru.ted 

,~ Reportad or ••• n fir.~~~~ f;';",t, ~ J~. !:}-"".d •• condhand 

-------~ r;~ ~ ils -~ 
Volunt .. rod information ~ ~ Promptad info 

/'--;:.pondent alone with Reapondent in 
" \. interv i~wer ./ 

....... .. .. #' 

.. -..... ---...._-- .,' -"-.... _- ... _- -~~-_ .. _----

1 

pre •• nce of othera 

who hold different 

viewa 



Appendix , 

I~i.f .U8aari.. of work.hop procedur •• 

(aaa al.o Tabla 16) 

1. Lannoxville, 00: COnveraion ta .uatainahle agriculture 

Very praltminary reaulta of the atudy were preaented ora1ly to a group 

of extenaion agents from PEI. This was a very interactive aeasion in 

which participant. constantly poaed questiona or offered confirming or 

disconfirming commenta. The aession was recorded on videocassette. 

2. Xemptville, ON: Political barriera ta auatainable agriculture 

Thia workahop wa. a .ubaet of a larger workshop on taking action ta 

create an organic food ay.tem for Canada. Six participant. worked with me 

to identify exiating regglatory barriera to farmera wishing to convert to 

auatainable agriculture. The group then propoaed aolutions for overcoming 

th ••• barriera. All ideas were recorded. 

3. Winnipeg, MB: Linking producers to consumers for sustaillability 

Participanta were provided with an overview of issues affecting the 

creation of a auatainabl. food ayatem in Canada. They were then a.ked to 

record their thoughta on fiva queations: 

What are the main problema farmera face? 

What ara the main "food ayatem problema" consumers face? 

What are th. ways consumers can be alliaa to farmera? 

What are the ways farmers can be alliea to consumers? 

How could a farmer-conaumer allociation help thale groupa to be better 

allie. to one another? 

4. Orangeville, ON: Strategies ta change the food aystem 

Participanta were presented with an oral overview of preltminary find

ings in the atudy. This was followed by a discusaion period in which par

ticipants identified the strength and weaknessea of tha presentation and 

l 



( 

( 

the issues presented. Participants then recorded their thoughts on a 

form answering three questions: 

What are the most promising strategie. for changing our food and 

agriculture system? Why? 

What are the least promising strategies for changing the system? Why? 

What i. the role of government in promoting change in the food and 

agriculture system? 

5. Ste-Hyacinthe,· QC: Reaearch needa in sustainable agriculture 

Workahopa were held aa part of a large conference on reaearch needa. 

Participants were divided into five sessions: fruit production, vegetable 

production, meat production, cereal production, dairy production. In each 

session, organic producers briefly presented their ideas on research needs 

as a way of generating discussion. rollowing thil, a wide-ranging discus

sion of needs were presantad and then prioritized by tha participants. 

Conclusions were recorded on cassette and .ummarized. 

6. Minnaapolil, MN: Oevelopment of reciprocity agreements between organic 

certification agencies 

Approx~ately 50 individuals participated in this facilitated workshop 

organized to explore the need for reciprocity agreements between organic 

certification agencies. Groups of 12-15 were created and given a mandate 

to discul. first the advantage. and dieadvantages of reciprocity agree

ments. When a consensus emerged ~hat reciprocity agreements were neces

sary, groups were asked to discuss how obstacles to such agreement a could 

be overcome. The whole session waa recorded and a written summary dis

tributed. 

7. Williamstown, MA: Institutional barriers to adoption of sustainable 

agriculture 

Participants were asked 4 questions in a brainstorming style par

ticipatory workshop. Ideas were recoreded on a blackboard and served as a 
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record of discussion and as a source of further inspiration. The four 

questions were: 

What do institutions do that gats in the way of the transition? 

What can be done to overcome these barriers? 

What is pr •• ently happening that naeda supporting? 

What should be done to support these current initiatives? 

8. Ste-Anne de Bellevue, QC: Scientific barriers to multidisciplinary 

research 

Participants were asked four questions. The responses were recorded on 

a blacRboard. Several participants recorded their thoughts on paper and 

submitted them at the end of the workshop. The questions wera: 

What is the ideal soientist ~eward system to support long-term multidis

ciplinary research? 

What is th. ideal peer review system to support long-term multidiscipli

nary ~esearch? 

What is the ideal funding program to support long-term multidisciplinary 

research? 

What is the ideal organizational structure to support long-term multi

disciplinary researoh? 

3 



Appendix 7 
Preliminary themes: governmental restraining forces (barriers) 

Theme (pattern) 
Code and Initial sources 

Supporting evidence 
date of observation 

1. Absence of clear RTG1 
Anecdotal 

Jackson & Atkinson. 1980; . 
government goals 2/88 RevFiG3 

2. Absence of ~articipatory RTG2 . Barber, 1984; 
OPIRG. 1984 Friedmann, 1981; 

goal setting process 2/88 
RevFiG4 

Center for Philosophy and 
3. Analytical tools have RTG3 Brooks, 1986 Public Policy, 1985; 
become goals 2/88 Madden, 1986a Brown, 1987; 

RevFiG5,7, 10, 18 

4. Agricultural goals and 
Warnock, 1984 

Perreault, 1987; 
policies evolved from crisis, RTG4 Forbes, 1985; 

Skogstad, 1987 
compromise and non 2/88 Veeman & Veeman, 1976; 

Phidd, 1979 
-agricultural objectives RevFIG6,19 

5. Farm organizations have 
RTG5 Forbes, 1985 

a profound influence on 
3/88 Skogstad, 1987 

agricultural policy 

Code: R=Restrainingi T=Theme, G=Government; Rev=Reviewer; Fi=Confirming comment 

w ~-



Appendix 7 (cont.) 

Code and Initial sources 
Supporting evidence Theme (pattern) 

date of observation 

Chandler & Chandler, Campbell & Szablowski, 
6. Bureaucrats have major RTG6 

1979; Jackson & 1979; Kirby et al., 1979; 
responsibillty for pollcy 3/88 

Atkinson, 1980 SChrecker, 1984; RevFiG9,11 

7. Difficult for central 
RTG7 Nowland, 1987 Lok, 1984; Dryzek, 1987; 

bureacracles to respond to 
3/88 Sim, 1988 W.Or88.G30; RevFiG20 

local and regional needs 

8. BNA has produced 
RTG8 

Coffin, 1988; Manning, 1988 uncoordinated activlty and Skogstad, 1987 
3/88 -duplicat!on of effort 

9. Absence of sense of 
Previous work 

Wilde, 1984; Beaubien. 1986; 
RTG9 

Plumptre, 1988; Jabes & mission amongst Agriculture 
3/88 experience 

Zussman, 1988; RevFiG8 Canada staff 

Kirby et al., 1977; 
10. Poor internai 

RTG10 Forbes, 1985; Man"ing, 1988 communication and 
4/88 

Porritt. 1985 
Jackson, 1988; 

information management 
W.Wi89.G11; W.Wg88.G17 

---

Code: R=Restraining; T=Theme, G=Government; W=Workshop; Rev=Reviewer; Fi=Confirming comment 

~ t" ~ 
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Appendix 7 (cont.) 

Theme (pattern) 
Code and Initial sources 

Supporting evidence 
Date of observation 

11. Ag.Can. goals dlfferent RTG11 Cornucopla ProJect, 1981; 
Ag. Cano 1977,1981,1986, 1987b, 

from SA goals 4/88 Hill, 1982; Dahlberg, 1985 
1989a: W.Wg88.G17; 

RevFiG 1 , 13, 17 

12. Not usually a rational RTG12 
Jackson & Atkinson, 1980 

Costello, 1970; 
goal settlng process 4/88 Hartle, 1976 

13. Several jurisdictions 
I.Fi88.G31: I.Ma89.G25: 

RTG13 I.Sa89.G32; I.Cd88.G39; 
opposed to SA or specifically Anecdotal 
to organic farmlng 

4/88 I.Cd88.G47; W.Or88.G28,31; 
AevFIG 12, 14 

Ooern, 1972; Campbell & 
14. No real coordination RTG14 Szablowski, 1979; Chandler 

Forbes, 1985 
in decision making 4/88 & Chandler, 1979; Jackson 

-
& Atkinson, 1980 

15. Legislature provldes Jackson & Atkinson, 1980; 
framework for agrlcultural RTG15 Webb, 1987; Kirby et al., 

RevFiG15 
legislatlon, leaves details ta • 4/88 1977; Chandler & Chandler, • 
bureaucracy 1979 

Code: A~Restraining; T=Theme, G=Government; W=Workshop; 1=lnterview; Rev=Reviewer: Fi=Confirming comment 

w \J 



Appendix 7 (cont.) 

Theme C pattern} 
Code and Initial sources 

Supporting evidence 
Date of observation 

16. Most marketing boards 
RTG16 

W.Ke88.G 1.G2.G3.G4. 
do not have organle G7,G8; I.Se88.G8; I.Mo89.G9; I.Ze88.G 11 

5/88 
distribution channels I.Fi8S.G8 

17. Labelling regulations 
I.C088.G4; I.Ki89.G23; 

are sometimes difficult for RTG17 
organic processors and 5/88 

I.CI88.G4; W.Sh88.G20 I.Sw89.G22 

retailers to follow 
1 Henning et al., 1990 

18. Sorne organic producers 
RTG18 

W.Le88.G10; I.Br88.G5 
have difficulty 

5/88 
I.Sk87.G48; W.Ke88.G10 RevFiG27 

obtaining credit Henning et al., 1990 

19. Sorne sanitation and animal 
health regulations contravene RTG19 

W.Ke88.G5; I.C188.G19 
I.Sc88.G 19; I.Ki89.G 19; 

ideal o:-ganic certification 5/88 I.Re88.G21 
standards 

20. Sorne organic farmers 
RTG20 I.Br88.G2 

have trouble obtaling 
5/88 

W.Ke88.G9 
Henning et al., 1990 

crop insurance 

Code: R=Restraining; T=Theme, G=Government; W=Workshop; Rev=Reviewer; Fi=Confirming comments; 1=lnterview 

~ f ~ 

m tUF' st tt l' m -em .... , 



Appendix 7 (cont.) 

Theme (pattern) 
Code and Initial sources 

Supporting evidence 
Date of observation 

Riccini and Brunt, 1987; 
21. Grading criteria discourage RTG21 

W.Ke88.G6 
Pimentel et al., 1977; 

sustainable practices 5/88 Feenstra, 1988; Rosenfeld, 
1990; I.Sc88.G 1 0; RevFiG2 

22. Production subsidies for crops 
RTG22 

Bond et al., 1986; Fleming, 
and livestock impede farm 

5/88 
1987; MacRae, 1987; 

diversification Postel, 1987 

23. Canada Wheat Board quotas RTG23 Sena te of Canada, 1984; 
impede farm diversification 5/88 Nowland, 1987; Veeman, 1987 

24. Stabillzatlon programs, priee 
RTG24 

Pidgeon, 1984; Gilson, 1987; Economie Council of Canada, 
and income supports impede farm 

5/88 
Bond et al., 1986; 1988; I.Ma89.G24; National 

diversification Veeman, 1987; Academy of Sciences, 19tt9 

25. Transportation programs RTG25 
Gilson, 1987; Veeman, 1987: Economie Council of Canada, 

impede farm diversification 5/88 
Senate of Canada, 1984; 1988; Carmichael & 

Nowland, 1987 Macmillan, 1988; 

Code: R=Restraining; T=Theme, G=Government; W=Workshop; 1=lnterview; Rev=Reviewer; Fi=Confirming comments 
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Appendix 7 (cont.) 

Code and Initial sources 
Supporting evidence 

1 
Theme (pattern) 

Date of observation 
1 

Pldgeon. 1984; Gilson. 1987; 1 26. Crop Insurance programs RTG26 
Veeman. 1987; Conservation 

Impede farm diversification 5/88 
COlmcll of Ontario. 1986 : 

27. Ontario Drainage Act and 
RTG27 Conservation Councll of Ontario, 

municipal taxation Impede 
5/88 1986; Gilson, 1987 

farm diversification 

28. Federal fertlllzer Act 
RTG28 

Anecdota' RevFIG28 pre vents reglstration of 
5/88 

alternative products 

29. Government do es not provlde 
RTG29 Hall, 1974; Warnock. 1978; I.C088.G7; W.Or88.G26; full Information on food 
6/88 Plm, 1986 RevFIG33 

production practlces to consumers 

30. SA practltloners may not meet 
RTG30 

I.Ze88.G 12; I.An88.G 12; eliglblltty criteria for subsldy 
8/88 programs 

Code: R=Restralnlng; T=Theme, G=Government; W=Workshop; 1=lntervlew; Rev=Revlewer; FI=Conflrmlng comment 

CI t ~ 
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Appendix 7 (cont.) 

Theme (pattern) 
Code and Initial sources 

Supporting evidence 
Date of observation 

31. SA practitioners may not meet 
RTG31 

eligibility criteria for business 
8/88 

I.An88.G 16; I.KI88.G 16 
or organizational development programs 

32. Many existing financing programs 
RTG32 Selden et a!., 1980; 

have room for a specifie SA financing 
8/88 DeMarco, 1987 

mechanism 

33. Many existing taxation programs 
RTG33 

Costanza, 1987; Fleming, 
could inclUl'je a specifie taxation 

8/88 
1987; Postel, 1987; 

mechar.!sm to support SA Weinschenk, 1987 

34. Many jurisdietions have created 
or could create legislative or RTG34 Theriault, 1988; CSPI, 1989 
regulatory vehicles 8/88 Peter & Ghesquiere, 1988 Young & Schwenk, 1989 
to support organic certification 

35. Research programs limit our RTG35 . 
Section 5.2 I.Cd88.G40,46 

understanding of SA 8/88 

Code: R=Restrainlng; T=Theme, G=Govérnment; W=WorkshoPi 1=lnterview; Aev=Reviewer; Fi=Confirming comments 

w \.J 



Appendix 8 
Modifications ta preliminary themes: governmental restraining forces (barfiers) 

Theme (pattern) Mod/f/ed theme 
Code and Used for 

Contradicting evidence Sources 
Date whlch case? 

Clear impllclt goals of 
Agriculture Canada, 1981; Contradlctory 

1 Absence of clecr governmtlOt productlvlty and efflclency 
SCC, 1979: Kneen, 1983; expllClt goals RTG1.1 

RCGl 
!l)als (RTG 1) 

as deflned neoclasslcally 
Georgescu-Roegen, 1971: but clear 4/88 

RevTrG61 ImpllClt ones 

2. Abs~nce of participa tory RCGl 
goal settll;v process (RTG2) 

3. Analytlcal tools have become 
Ag. Can. uses tools to Ag. Cano 1981;1986;1987b; Information collected 

RTG3.1 
choose between apparently- 1989a; Weinberg, 1972; Hammond laeks appropria te RCG2 

goals (RTG3) 
Irreconciliable options et al, 1983: RevTrG75 paradigm 

4/88 

4. Agncultural goals and 
pollcles evolved from cri sis, RCGl 
compromise and non-agrlcultural 
objectives (RTG4) 

1. Not ail groups halle 1. Chandler & Chandler, 1979; 
aeeess Peoples Fuod Commission, 1980 

Well-organlzed groups 
2. Well-estabhshed groups 2. Campbell & Szablowskl, 

get more favourable response 1979; Oryzek, 1987 
prollidlng information 

5. Farm organlZatlons have 3. Only inslgnlflcsnt Issues 3 II/hller, 1985b to government have 
RTG5.1 profound mfluence on 4. Commodlty groups becomlOg Coffin, 1988 aeeess. 
9/88 

RCG3 
agncultural pohcy (RTG5) more mfluentlal 4. I.Cd88.G36 

Different groups have 

5. Groups wlth few resources 5. Pross, 1986; Chandler & aeeess at dlfferent 

may have good relations wlth Chandler, 1979 levels. 

jumor and mlddle management I.Cd88.G38 
-- _. __ ._- - '----- ---- ----- 1 ---_. 

Code: R=Restralnlng; T=Theme, G=Government, C=Case; Rev=Revlewer; Tr=Contradlctlng comments; 1=lntervlew; W~Workshop 

H t ~ 
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Appendix 8 (cont.) 

Theme (pattern) Contradicting evidence Sources Modified theme 
Code and Used for 

Date which case? 

,. sec, 1979; Prosa, 1986: 
1. Rational decltlon-maklng Forbes, 1985: Webb, 1987: Mldale management can 

6. Bureauerata have major Iesa poaaIbie at senior Dryzek, 1987 Influence leu visible 
RTG6.1 

reaponalbillty for pollcy levela 2. Chandler & Chandler, lnuea that are reeolved 
9/88 

RCG3 
(RlG6) 2. Vlslblllty IIhII'.a 1979: Paehlke, 1987 wlth group/goyernment 

reaponse ta senior levels 1.Cc!88.G3Sj I.Ma89.G26 negotlation 
RevTrG60,82,71 

7. Dlfflcult for central 
bureacraclea ta respond ta RCG4 
local and reglonal needs (RTG7) 

8. BNA haa produeed 
uncoordlnated actlvlty and RCGS 
duplication of effort (RTG8) 

9. Absence of sense 01 mlalon Not a problem at very Plumptre, 1988 Sense of mlBlIon lacklng 
RlG9.1 

amongst Agriculture Canada • 
senior levela 

Jabea & Zuasman, 1988 at junior and mlddle 
7/89 

RCG1 
ataff (RTG9) Oabaldeston, 1988 levela 

10. POOl' Internai comfY1\l1k:atlon Orglnlzationl are olten 
Dryzek, 1987 

Poor Int.-nal comml.l1lcatlon 
RlG10.1 

and Information management dlsconnected 'rom and poor communication RCG5 
(RTGtO) Information SOU"C8S 

Plumptre, 1988 
wlth envlronment they serve 

7/89 

Code: R-Restralnlng; T"Theme, G-Government, C-Case; I-Intervlew; W-Workahop; Rev-Revlewer; Tr-Contradlctlng commenta 

~ w 
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Appendix 8 (cont.) 

Theme (pattern) Contradicting evidence Sources Modified theme 
Code and Used for 

Date which case? 

11. Ag.Can. goals different 
RevTrG70. 72. 77 

Many Ag. Cana goals better ATG11.1 
RCG4 

from SA goals (RTG 11) achieved by SA 1/89 
1 

12. Not usually a rational 
RCG1 1 

goal settlng process CRTG 12) 

13. Sever al jurisdictions Many jurisdictions are 
RTG13.1 

opposed to SA or specifically I.An88.G14 opposed to SA. but there 
9/88 

RCG4 
to organic farming (RTG13) ace many internai supporters 

14. No real coordination in 
RCGS 

decision making CRT(14) 

15. Legislature provides 
framework for agrlcultural ) 

legislation. leaves detail. to 
RCGS 

bureaucracy (RTG 15) 

Code: R-Restraining; T-Theme. G-Government; C-Case; Rev-Reviewer; Tr-Contradicting comments; '-interview 

o e. 
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Appendix 8 (cont.) 

Theme (pattern) Contradicting evidence Sources Modified theme 
Code and Used for 

Date which case? 

1) Structural problema 
1) Canadlan Organlc 

Marketing boards IImlt 

16. Most marketing boards wlthln marketing boards 
Growers, 1989 

development of organ le 
RTG16.1 

do not have organle limits participation 
2) Anon., 1989a: 

production and distribution 10/89 RCG7 
distribution channels (RTG 16) 2) Some boards are 

Crowley, 1990 
but sorne progress Is 

maklng changes belng made 

17. Labelling regulatlona 
are sometlmes dlftlcult for 

RCG7 
organle prOC8SS0rs and 
retallers to follow CRTG 17) 

18. Som Irganlc producer. 
Some organlc farmere' credit 

have difflculty obtalnlng 
I.KI88.G18 Henning et al., dlfflcultlea may be slmilar RTG18.1 RCG7 

credit (RTG 18) 
RevTrG76 1990 to thoae experlenced by ail 4/90 

. Imall farmers 

19. Sorne aanltatlon and 
animai health regulatlons 

contravene Ideal organle RCG7 
certification standards 
(RTGf-9) 

20. Organic farmers have 
Sorne organle farmers have 

trouble obtainlng crop 
I.Ze88.G3; 1.8r88.G 1; had dlffleulty obtainlng RTG20.1 

RCG7 
Insurance (RTG20) 

I.C088.G 1; I.Ze88.G 1 crop Insurance, but not 9/88 

u8ually etabillzation 

Code: R=Restralnlng; T-Therne, G-Government; C"Case; W-Workshop; I-Intervlew; ·Rev"Revlewer; Tr-Contradlctlng comments 
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Appendix 8 (cont.) 

Theme (pattern) Contradicting evidence Sources Modified theme 
Code and Used for which 

Date case model? 

21. Gradlng criteria dlscourage 
RCGS sustalnable practlces (RTG21) 

. 

22. Production subsldles for 
crops and live stock may Impede RCGS 
farm diversification (RTG22) 

23. Canada Wheat Board Modifications to quota Recent proposalG to 
quotas may Impede pollcy have been proposed Quota Revlew change quota pollcy RTG23.1 RCGS 
farm diversification recently to reflect Cttee, 1989 may reduee negatlve 6/89 

(RTG23) concerns Impacts 

24. Stablllzation programs, 

priee and Income supports Impe de ReGS 
farm diversification (RTG24) 

25. Transportation programs 
Impede farm RCG6 
diversification (RTG25) 

- - -~ 

Code: R=Restralning; T=Theme. G=Government; C=Case; W=workshop; 1=lntervlew; Rev=Revlewer 
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Appendix 8 (cont.) 

Theme (pattern) Contradicting evidence Sources Modified theme 
Code and Used in 

Date which case? 

26. Crop insurance programs' 
Impede farm diversification RCG6 
(RTG26) 

1 

27. Ontario Drainage Act and 

municipal taxation Impede RCG6 
iarm diversification (RTG27) 

28. Federal fertillzer Act 
I.W188.G49 

Fertillzer Act Is not 
RTG28.1 

prevents reglstratlon of 
RevTrG75 

deslgned to promote 2/89 RCG6 
alternative products (RTG28) sound agronomie practlce 

29. Government does not provlde 
full Information on food 

RCG6 production practlc8s to consumers 
(RTG29) 

30. SA practltloners may not meet 
ellglbllity criteria for subsldy RCG8 
programs (RTG30) 

Code: R=Restralnlngj T=Theme, G=Governmentj C=Casej W=workshop; l''Intervlewj Rev=Revlewer; Tr=Contn,;dlctlng comment 

w ~ 
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Appendix 8 (cont.) 

Code and Used in 
Theme (pattern) Contradicting evidence Sources Modified theme 

date which case? 

31. SA practltionera may not Ellglblllty can be a problem 
RTG31.1 meet ellgibillty criteria for 

I.Ca88.G17 or 8upport for Implementlng 
9/88 

ReG8 
business or organlzatlonal the supported program development programa (RTG31) 

32. Manv exlstlflg flnanclng 
programs have room for a specifie RCG8 
SA flnanclng mechanlam (RTG32) 

33. Manv exlstlng taxation 
programs could Include a specifie 

ReG8 taxation mechanlsm to support 
SA (RTG33) 

34. Many jurlsdlctlons have 
Not ail jurlsdlctlona are created or could create a 

I.Sw89.G20 enforclng the leglllition 
RTG34.1 RCG8 leglslatlve or regulatory vehlcle Kendall & Brusko, 1988 ereated to support organle to support organle certlflcat!",n 

certification (RTG34) 

35. Research programs IImlt our 
ReG8 understandlng of SA (RTG35) 

Code: R"'Restralnlng; T-Theme, G-Government; C-Caee; W-workahop; I-Intervlew: Rev-Revlewer 

" r- : 
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Appendix 9 
Preliminary themes: research restraining forces (barriers) 

Theme (pattern) 
Code and Initiai sources 

Supporting evidence 
Used for 

date of observation which case? 

Robinson, 1985; 1986; 
1. Most agrlcultural sclentlsts 

RTS1 Hill. 1984a; 
Baker & Smith, 1987; BlobBum, 

are not doing research 1983; I.H089.S1,S3; RCS1 
useful to SA 

2/87 Kramer, 1984 
I.Cd88.S24; I.FI88.S21,S22; 

I.Ca88.S4; I.An88.S7; RevFIS 1 

2. Development of a community of 
RTS3 

Mahoney, 1976; Busch, 1980; 
professlonal scientiste narrowed 

3/87 Kuhn, 1970 Bahm, 1979; Capra, 1982; RCS2 
the field of sclentlflc vlew RevFIS9 

Levlns & Lewontln, 1985; 
3. t.1ost agrlcultural sclentlsts 

RTS3 Albury & Schwartz, 1982; 
Hadwlger, 1982; Doyle, 1985; 

see solutions ln dlscrete OTA, 1986; Buttel, 1986a; RCS2 
products and technologies 

3/87 Heffernan. 1986 Hall, 1974; Vogeler, 1981; 
RevFIS9 

4. Not possible to Integrate RTS4 Miller, 1985a; Hanway, 1978; Suzukl; 1987; 
·blts· of disparate research Into RCS2 
a comprehensible plcture 

3/87 Busch & Lacy, 1983 Capra, 1982 W.WI89.S7; RevFIS9 

5. Elaborate assumptlons requlred 
RTS5 Bennett, 1 ~86i 

to explaln how diverse blologlcal Oundon, 1982i Capra. 1982 RCS2 
4/87 Miller, 1985a 

systems can be treated slmllarly 

Code: R=Restralnlngi T=Theme; S=Researchi Rev=Revleweri FI=Conflrmlng commenti W=Workshop; 1=lntervlew 

w w 



Appendix 9 (cont.) 

1 

Theme (pattern) 
Code and Initial sources 

Supporting evidence 
Used for 1 

date of. observation which case? 

6. Direct, single cause 
RTS6 

Hall, 1974; Henderson, 1981; 
and effect central to 

4/87 
Hill, 1980 Davenport, 1982; Levins & RCS2 

conven~onal sclence Lewontin, 1985 

7. Research focus rests 
RTS7 

on specifie problems related 
4/87 

Busch & Lacy, 1983 Hall, 1974; Hadwiger, 1982 RCS2 
to specifie commodlties 

8. Scientists believe that 
Miller, 1985a; Pals, 1982; Davenport, 1982; 

fact can be separated trom RTS8 

context and design experiments 4/87 
Mahoney, 1976; Maslow, 1966; Shephard, 1985 RCS3 

Busch & Lacy, 1983 Busch, 1984; Ruttan, 1982 around that assumption 

9. Scientists should be 
Hightower, 1972; detached from socio-economic RTS9 Busch & Lacy, 1983; 

and political implications 4/87 Miller, 1985a 
Hadwiger, 1982; RCS3 

of theïr work 
Levins & Lewontin, 1985 

10. Most scientists and -
funding bodies belleve that 

RTS10 
Mahoney, 1976; 

Dundon, 1982; tiall, 1974; quantifiable facts are essential Miller, 1985a; RCS2 
to rational evaluatlon of 

4/87 
Kuhn, 1970 

Hill el , 1987; Miller, 1987 

Information and reallty 

Code: R=Restraining; T=Theme; S=Research; Rev=Reviewer; Fi=Confirming comment; W=Workshop; 1=lnterview 

t'ft ... 
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Appendix 9 (cont.) 

Theme (pattern) 
Code and Initial sources 

Supportlng evldence 
Used for 

date of observation whlch case? 

11. Most sclentlsts looklng for 
RTS11 Kuhn, 1970; 

a narrow range of results, so 
4/87 Mahoney, 1976 

RCS2 
miss the unexpected 

12. Statlstlcal techniques 
RTS12 

Schrecker, 1984, Truzzl, 1979; Palgen, 1982; 
encourage narrow vlew 

4/87 
Mahoney, 1976; Sonntag & Klein, 1977; RCS2 

and quantitative Inqulry Miller, 1985a Grlerson, 1980; RevFIS 1 

13. Many conventlonal 
Dahlberg, 1986b; 

lepkowskl, 1982; Madden, 1985; 
sclentlsts don't belleve SA RTS13 Coleman, 1982; Dundon, 1982; 
pro'vldes sufflclent opportunltles 4/87 

Miller, 1983b; 
Buttel & Youngberg, 1985; 

RCS6 

for pers on al advancement 
Busch & lacy, 1983 

RevFIS9 

~ 4. Long hlstory of agrlcultural 
RTS14 

Albury & Schwartz, 1982; Gouvernement du Quebec, 1979; 
See Table 

sclentlsts sharlng Interests of 
4/87 

lelss, 1972; Danbom, 1986; Vandermeer, 1981; Hadwlger, 
34 

capltallst class Busch & lacy, 1983 1982; Rodefleld, 1978 

Kuhn, 1970; 
Kuble, 1956; Hadwlger, 1982; 

15. Sclentlflc training ÎS H'tS15 Hill, 1986b; Mayer & Mayer, 
too narrow 4/87 

Miller, 1983a; 1984; 
1974; Friedland & Kappel, 

RCS4 
Danbom, 1986; 

1979; W.Sb89.S36; I.Ma89.S31 

Code: R=Restralnlng; T=Theme; S=Research; C=Case; Rev=Revlewer; FI=ConfJrmlng comment; W=Workshop: '=Intervlew 

'-' \J 



Appendix 9 (cant.) 

.. 
Theme (pattern) 

Code and Initial sources 
Supporting evidence 

Used for 
date of observation which case? 

16. Majority of NA agricultural 
Busch & Lacy, 1983; 

Hadwiger. 1982; Todd, 1978; 
scientists are of simitar race, RTS16 Center for Rural 

Miller, 1982; RCS4 
gender and background; encourages 4/87 Affairs, 1982; Truzzi, 1979; 
conformity and elitism 

Bennett, 1986 
Buttel, 1980 

17. Agricultural science has 
Hadwiger. 1982; Hightower. 

helped perpetuate large-scale, 
RTS17 

Heffernan, 1986 
1972; Rodefield et al., 1978; 

RCS4 
capital intensive agriculture 

4/87 Troughton, 1985; Friedland & 
Kappel, 1979; Vogeler, 1981 

18. Many scientists deny that 
RTS18 Kubie, 1956; Hill. 1986b; their emotions have an effect 
4/87 

Mahoney, 1979 
Maslow. 1966; I.Ma89.S32 

RCS3 
on their work 

19. Unresolved emotional traumas 
RTS19 Hill, 1987; Kubie, 1956; 

can get in the way of good 
4/87 

Miller, 1983b Maslow, 1966; Mahoney, 1986; RCS3 
science Miller, 1987 

20. Most conventional scientists 
RTS20 Miller. 1983b; 

aren"t prepared to work in multi- Mahoney. 1979 RCS6 
dlsciplinary teams 

4/87 Busch & Lacy, 1983 

Code: R=Restraining; T=Theme; S=Research; C=Case; Rev=Reviewer; Fi=Confirming comment; W=Workshop; 1=lnterview 
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Appendix 9 (cont.) 

Theme (pattern) 
Code and Initial sources 

Supporting evidence 
date of observation 

21. Senior researchers are 
RTS21 

Truzzi, 1979; Savan, 1988; 
often most resistant to 

4/.87 
Miller, 1983b Buttel & Youngberg, 1985 

changing their orientation I.Ma89.S27,S30; RevFiS9 

22. Scientists who do not Fujimoto & Kopper, 1975; 
conform to disciplinary paradigm RTS22 Busch & Lacy, 1983; Paigen, 1982; Hadwiger, 1982; 
have been threatened with job 4/87 Mahoney, 1976 Nelkin, 1984; Manwell & 

loss or lost their job Baker, 1986; W.Sb89.S29 

23. Selective use or outrlght 
RTS23 

Nelkin, 1984; Doyle, 1985; 
fabrication of data or results 

4/87 
Mahoney, 1976 Coye, 1986; Savan, 1988 

oecurs RevFiS9 

24. Many scientists design 
RTS24 

Kuhn, 1970; 
Mahoney, 1979; Savan, 1988; 

experiments to confirm already Miller, 1985a; 
held beliefs 

4/87 
Mahoney, 1976 

Dundon, 1982 

25. Decisions about research 
Shuh (cited in Madden, 1986b); 

direction determlned by non-
Hadwiger, 1982; Hightower, 1972; 

public forces if clear research 
RTS25 Busch & Lacy, 1983; Brooks & Furtan, 1985; Savan, 

objectives not publicly 
4/87 Heffernan, 1986 1988; Friedland & Kappel, 1979; 

tJetermined 
Ruttan, 1982; W.Or88.S2; 

I.Ma89.S27; RevTrG65 

Code: R=Restraining; T=Theme; S=Research; C=Case; Rev=Reviewer; Fi=Confirming comment; 
Tr=Contradieting comment; G=Government; W=Workshop; 1=lnterview 

tJ 

Used for 
which case? 

RCS7 

RCS7 

See Table 
34 

See Table 
34 

RCS9 

~ 



Appendix 9 (cont.) 

Theme (pattern) 
Code and Initiai sources 

date of observation 
Supportlng evldence 

26. Individu al sclentists, ln 
the name of academlc freedom, RTS26 

Friedland & Kappel, 1979 
Gouvernement du Quebec, 1979; 

are determining overall . 4/87 
Ruttan, 1982; I.Ma89.S27; 

research direction 
RevTrG65 

27. Fundlng approval tled to 
RTS27 

reductlonlst concepts of 
Busch & Lacy. 1983: 

utlIIty and productlvlty 
4/87 Danbom, 1986 

Hadwlger, 1982: Gultard. 1985 

28. Low fundlng makes ,RTS28 Muller, 1980; Center for 
sclentlsts insecure about Busch & Lacy, 1983 
pursulng alternative pro Jects 

4/87 
Rural A ffairs, 1982: 

Dundon, 1982 

29. Fundlng perlods are RTS29 Busch & Lacy, 1983: 
Muller. 1980: Sanders, 1982: 

usually too short 4/87 MacRae & Mehuys, 1985 
Buttel, 1986a; W.Sh88.G13: 

W.Sb89.G38 

30. Peer revlew process for 
Gouvernement du Quebec, 1979; 

fundlng and publication 15 RTS30 Cole et al., 1981 : 
Davis, 1986; Savant 1988; 

weakened by personal 4/87 Mahoney 1 1976 
W.Sb89,S41,S42: Merton, 1968 

blases of revlewers 
Sanders, 1982; Flneman. 1981; 

Manwell & Baker. 1986; 

Code: R=Restralnlng; T=Theme; S=Research; C=Case; Rev=Revlewer; FI=Conflrmlng comment; 
Tr=Contradlctlng; G=Government; W=Workshop; 1=lntervlew 

f~ 

Us~d for 
whlch case? 

RCS9 

RCS9 
RCS8 

RCS8 

RCS8 

See Table 
34 

t - ~ 
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Appendix 9 (cont.) 

Code and Initiai sources 
Theme (pattern) 

date of observation 

. 
31. Number of publications is 

RTS31 Mahoney, 1976; 
the prlmary determinant of 

4/87 Busch & Lacy, 1983 
reward 

32. Little reward for dolng RTS32 Kuhn, 1970; Miller, 1983b; 
multldisciplinary work 4/87 Busch & Lacy, 1983 

33. Administrative structures 
RTS33 

and personnel do not encourage 
4/87 

Busch & Lacy, 1983 
multldlsclplinary work 

34. Few Canadlan unlversitles RTS34 
S. Hill, pers. comm. 

provlde SA education programs 4/87 

Code: R=Restralnlngi T=Themei S=Research; C=Casei Rev=Revleweri 
FI=Conflrmlng comment: W=Workshop; 1=lntervlew 

w 

• • 

Used for 
Supportlng evldence 

whlch case? 

Savan, 1988; Ruttan, 1982 
RCS6 

W.Sb89.S30 

Hall, 1974; Ruttan, 1982; RevFiS2; 
Boody. 1980; Lukens. 1984; RCS6 

Gouvernment du Quebec, 1979 

Sonntag & Klein, 1977i 
Ruttan, 1980: Hadwlger, 1982; 

RCSS 
Gouvernement du Quebec, 1979; 

Caye & Sachs, 1982; RevFIS2 

I.H089.S 1: I.Cd88.S23; 
Hill, 1989: L. Parent, U. Laval, 

RCS1 
pers. comm. 11/89; S. HUts, 
U. Guelph, pers. comm. 7/89 

t.; 
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Appendix 10 
Preliminary themes: agribusiness restraining forces (barriers) 

Theme (pattern) 
Code and Initial sources 

Supporting evidence 
Used for 

Date of observation which case? 

Fr&~lcls. 1986; 
1. Corporate concentration ln 

RTA1 
Mitchell. 1975; Kheman/, 1988j 

See Table 
agr/food sect or h/gher than 

6/90 
Warnock. 1978; Hazled/ne. 1989; 

41 
other /ndustrlallzed nations White. 1990 I.BI88.A 1 0 .A21 ; 

RevFIA4 

2. Corporate concentration Strange. 1988a; 
Warnock. 1979j 

causes farmer cosVprlce 
RTA2 

Vogeler. 1981 ; Greene. 1976; 
RCA1 

6/90 
Warnock. 1978 

Coffin. 1987; 
squeeze 

W.Wg88.A 11; RevRA4 

3. Corporate concentration 
RTA3 

Parker & Connor. 1987i Warnock. 1978; 
produces hlgher consumer 

6/90 
Marion et al.. 1979; Lerza & Jacobsen, 1975. RCA1 

retall priees Mitchell, 1975 RevFIA4 

Kneen, 1990; 1 

4. Concentration reaulta ln 
{ 

less dlverslty of farms. 
RTA4 Vogeler. 1981; Warnock, 1978j 

RCA1.4 
rural business and services 

6/90 Mitchell. 1975 Coffin. 1987. 
W.Le88.A5j RevRA4 

5. Corporations and government Porter, 1965; Stanbury. 1988; 
ex change senior employees, and RTA5 Newman, 1979; Davles. 1987; 

RCA2 
represe~t a network of 6/90 Francis, 1986; W.WI89.A1 
frlendshlps McQualg. 1987 RevFIA4 

------ -- -- ---

Code: R=Restralnlngj T-Theme; A=Agrlbuslnessj Rev=Revlewer; F/=Conflrmlng comment 

~ ... 
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Appendix 10 C cont.) 

Theme (pattern) 
Code and Initial sources 

Supporting evidence 
Usee! for 

Date of observation whlch case? 

6. Food quallty Is dlmlnlshed Kramer, 1989; PFC, 1980; RevFIA6; 

by centrallzed food production 
RTA6 

Holmberg et al., 1984; 
Doyle, 1985; 

RCA3 
6/90 Warnock, 1978; 

and distribution Hall, 1974 
W.Or88.A4; W.Wg88.A13 

7. Envlronment Is damaged by 
RTA7 

Perelman, 1976; Coye, 1986; RevFIA6; 
centrallzed food production 

·6/90 
Glangrande, 1985; Blair, 1990; RCA3 

and distribution Wlnson, 1988 Marquardt, 1989a; 

8. Agrlbuslness homogenlzes 
RTA8 Galbraith, 1967; Lelss et al., 1986; 

socletal values ln order to 
6/90 Levltt, 1970 W.Le88.A5 

RCA4,7 
Increase demand , 

9. Loss of farms due to FuJlmoto, 1977; Pugh, 19818; 
centrallzatlon results ln RTA9 Vogeler, 1981; Batl" & Taylor, 1989; 

RCA4 
decllne ln rural population, 6/90 McClatchy & Abrahamse, 1982; W.Wg88.A 12; 
buslnesses and social actlvlty Heffernan, 1986 . RevFIA6 

10. Corporate control of capital OTA l 1986; 
Mitchell, 1975; 

RTA10 Francis, 1986; 
results in lost opportunltles to 

6/90 
Carlisle, 1987; 

Courchene, 1988; 1_R~A5 finance SA Initiatives Aarensteln, 1988 
RevFIA13 

----

Code: R=Restralnlngi T=Themei A=Agrlbuslnessi Rev=Revleweri FI=Conflrmlng comment 
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Appendix 10 (cont.) 

Theme (pattern) 
Code and Initial sources 

Supporting evidence 
Used for 

Date of observation which case? 

". Public subsldles to agrlbus •. less 
RTA11 

McQua/g. 1987; 
represent an opportunlty cost for 

6/90 
Mitchell, 1975; Kneen. 1990 ReAS 

flnanc/ng SA 'n'tltat/ves Francis, 1986 
. 

12. lost tax revenues represent a 
RTA12 Klerans & Stewart, 1988; • lost flnanclng opportunlty for • Ternowetsky, 1989 ReAS 

flnanclng SA Initiatives 
6/90 McQualg, 1987 

13. The current North Amerlcan tax 
RTA13 McQualg, 1987; 

Nader et al., 1976; 
reglme encouragea corporate 

6/90 Ward et al., 1989 
Francis, 1986, ReAS 

concentration Wolfson, 1988 

Kneen, 1989a; 
Hall, 1974; lelss 

14. Consumer cholce 'a IImlted by RTA14 
White, 1990 

et al., 1986; 
ReA7 

agr/bus/ness practlces 6/90 Singer, 1986; 
W.Wg88.A 16,A 18; 

W.WI89.A6; RevFIA9,16 

15. Agrlbuslnesses use Information 
RTA15 Morgan, 1980 

to control other sectofa of the 
6/90 I.GI88.A 12 

Kneen, 1990 ReA7 
food system 

Code: R=Restralnlng; T=Theme, A=Agrlbuslness; Rev=Revlewer; FI=Conflrmlng comment 
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Appendix 10 (cont.) 

Theme C pattern) 
Code and Initial sources 

Supporting evidence 
Used for 

Date of observation which case? 

16. Corporations are no longer RTA16 Nader et al., 1976; Francis, 1986; 
RCA8 

controlled by the shareholders 6/90 Kierans & Stewart, 1988 RevFiA 10, 17 

17. Legal changes to the status 
Nader et al., 1976; 

of the corporation have made RTA17 
Kierans & Stewart, 1988 RevFiA17 RCA8 

It an instrument of private 6/90 
Mintz & Cohen, 1976 

rather th an publie utility 

18. Ownership of Canadian 
RTA18 Mitchell, 1975; 

Oavies, 1987; RevFiA 17; 
agribusiness flrms is narrowly Francis, 1986; RCA9 
hsld 

6/90 White, 1990 
Giangrande, 1985 

19. Current economic analysis 
RTA19 

Henderson, 1981 ; 
Ekins, 1986a; 

only measures a limited portion 
6/90 

Schumacher, 1973; 
Robertson, 1983 

RCA6 
of hum an activ:iy Dyson & Nicholls, 1983 

20. Priva te firms externalize 
RTA20 

Georgescu-Roegen, 1971; Ekins, 1986a; RevFiA 18; 
the environmental and social 

6/90 
SChumacher, 1973; Callicott & Lappe, 1988; RCA6 

costs of their activities Henderson, 1981 Kierans & Stewart, 1988 
1 

Code: R=Restraining; T=Theme; A=Agribusiness; Rev=Reviewer; Fi=Confirming comment . 
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Appendix 10 (cont.) 

Code and Initial sources Used for 
Theme C pattern) 

of observation 
Supporting evidence 

which case? Date 

Madden, 1986a; Kierans & Stewart, 1988; 
21. Price is an Inadequate RTA21 

Schumacher, 1973; Ekins, 1986a; RCAS 
measure of value 6/90 

Henderson, 1981 RevFiA 18 

22. Conventional economic 
RTA22 Henderson, 1981; Ekins, 1986a; 

RCA6 analysis favours centrallzed 
6/90 Schumacher, 1973; RevFiA16 

production and distribution 

23. Markets are not competitive RTA23 
Schumacher, 1973 Kierans & Stewart, 1988; 

RCA6 in any classical sense 6/90 RevFiA 18 
--

Code: R=Restrainlng; T-Theme; A=Agribusiness; Rev=Reviewer; Fi=Confirming comment 

" 

n ~~ 

.-'". _ ..... _ ... '--" .. _I.~."'-~'h"."--..... ~~-_~~"- .•• ~. __ .. ..,.-"" 'eoI~_" -~~4:.~ ....... Ao..t!.~~", ..... -~.t;.;e..tfè?t>i.t>Hri»tS.a.t4. .. "!'.'- __ ... _ 



, 

( 

AppeDdix 11 

The role of IJDtbetie.llJ-co.poUDded fertililerl aDd 

pe.tieide. iD .upprel.iD9 delirable loil biologie.l actiYity 

Concluaion. regarding aupprellion of loil biological activity by 

agricultural chemicala are generally controveraial, and for a number of 

reaaonl. 

The firet difficulty ia that etudie. in thi. area are methodologi

cally and conceptually difficult. The organisma involved are often poorly 

underltood and their living condition. are difficult to control. It ap

peara that the relationl between agrichemicala and soil organi.ma are not 

linear. Cauee and effect i. difficult to find. The beet work in thi. 

ara a appear. to ba done by thoae with training in ecology becauae they ara 

methodologically and conceptually better prepared for theee difficulties. 

Agroecoloqy il, however, a young dilciplina (about 50 yeara) without the 

track record or well definad techniques of other agricultural sciencea. 

The aecond difficulty i. that there axiata among many agricu.tural 

profe.aionala a reluctanca to a.riou.ly consider that agrichemicals, par

tieularly fartilizar., can have .uch affacta (.aa Section 5.2 for a 

diacu •• ion). One way thil attituda ia exprea.ed ie by focuaaing on 

problams a •• ociated with the ua. of manu ra or compoat in order to deflect 

attention from aynthetic fertilizerl. It i. true that manure or compolt 

can cau.e problems, but thia ia related more to management than to the na

ture of tha material. With fertilizer, a. we explore briefly below, tha 

nature of the material ie a primary problam. 

The third principal problem ia related to the firet two. Insuffi

cient work hal been done in thia are., particularly with regard to fer-

1 
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tilizera. Our belief ia that conaiderable refinement to our preaent 

conclusion. about the role of aynthetically-compounded materials would be 

po •• ible following a comprehensiva research effort. 1t ia critical, 

however, that the.a studies focus on direct and indirect effects, on the 

short and long-terme Too much work has focuaad on the populations of a 

few organiama without conaidering their relationahip to the broader 

ecologieal community. Ineufficient attention has been paid to the im-

plieations of long-term, regular application. of agrichemical. for .oil 

organiama, and the interactiona between agrichemical uae and other 

agricultural practicea. 

The data on tha nagativa effects of pesticidas on soil organisma is 

more conclusive than that for fertilizers, eapecially for aoil fauna (cf. 

P~ntal, 1971; Edwards and Thompaon, 1973; Thailinq and Croft, 1988). 

Effects are more notieaable in certain org.niams and due to certain pea-

ticidea. Similar impacts have been obaerved on aoil inaecta and microor-

ganisms (cf. Audu8, 1970; DeBach, 1974; Alexandar, 1977; Hill, 1978; 

Madge, 1981; Arden-Clarke and Hodgea, 1988). 

Generally, direct and indirect, lethal and aublethal effecta are ob-

served. 1mbalances between predatora and peata are created, often by sup-

pre.sing or encouraging one at the direct or indirect expenae of the 

other. Communitiaa are generally aimplified (cf. Edward. and Lofty, 1969; 

Edwards and Thomp.on, 1973; Adr6n and Ste.n, 1978; Edwards, 1981). Sub-

lethal effecta are more difficult to determine and have received le.8 at-

tention but may be particularly important as chemieal re.idue levela 

decline (cf. Hill, 1978). Minor diaruptiona to populations due to aub-

lethal effecta may affectively render inaffactiva a natural control 
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(Theiling and Croft, 1988). Observation. on agricultural land are 

complicated by the masking compensatory effecta of cultivation and fer-

tilizer •• 

rertilizera have been reported in the literature to increa.e .oil 

animal population., largely due to the increa.e in crop bioma.e (cf. Mar-

.hall, 1977). It appeara pr&mature to conclude from this that fertilizera 

have beneficial effecta becau.e this conclusion hide. a myriad of indirect 

adverse changes to soil populations. Hill et al. (197S), for example, in 

a review of fore.t .oil fertilization, identified 8 indirect pathways that 

can modify soil organi.m population.. Negative consequence. are also 

reviewed by Weetman and Hill (1972) and Arden-Clarke and Hodge. (1988). 

Generally, the application of fertilizers (and manure and compost at high 

dose.) reaulta in concentratea at level. rarely experienced by aoil or-

gani.m. in a .tate unmanipulated by human.. Organisme that proliferate in 

environments of low concentration. of a given nutrient are .uppresaed 

(e.g., mycorrhizae and rhizobium in the presmnce of 801uble N, cf. Mos.e 

(1986J and Patriquin et al. (1986]). 

Bven if the impact. of .ynthetically-compounded fertilizer. are min-

imal, we are mi •• ing the opportunity to manage .oil organisme in a way 

that will make dependence on them unnece •• ary (cf. Hill, 1985b). Given 

the economic and ecological costs of fertilizers, it is sensible to de.ign 

.y.t... without them. 

In the face of the.e .cientific uncertainties, .uatainable agricul-

ture proponent8 favour an environmentally cautiou8 approach that minimize. 

the u.e of synthetlcally compounded materials. Following a comprehensive 

( re.earch effort, some of the8e materials may be deemed acceptable And be 

rtiintegrated into .ustainable farming systeme. 
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o Appea.db: 12 

Canadian policy mat.r. have been following USA attempt. to r •• olv. 

agricultural and relat.d environmental p~oblem.. Th. 1985 Bill included 

•• ction. on commoditi •• , trad. and farm .upport provi.ion., a. well a. a 

Con •• rvation Titl •• All of th... have had an impact on ie.ue. of .u.-

tainability and th. pro. and con. of the.. provi.ion. are part of the a.-

•••• ment und.rway for 1990 • What follow. Ar. conclu.ions .xtracted fram 

• oma of the lit.ratur. on th. 1985 and 1990 'arm Bill •• 

Pol it ive. 

1. CI'O.,-cOIIpliuc. iB perc.ived a. g.n.rally d •• irablLe and .ff.ctiv.. It 

ha. created more con.i.t.ncy in proqramming. In 1990 it i. likely to be 

.xt.nd.d to more ar.a. including groundwat.r contaminat,ion, farm credit 

and po •• ibly c.rtain tax ben.fit. (B.nbrook, 1988). 

2. 8odbu.t.r and •• -.,bu.t.r pI'OY1.1oa. have reduc.d the br.aking of mar-

ginal agricultural land and have prot.cted •• n.itiv. natural ar.a. (My.r., 

1988b) • 

3. Coa •• r.atloD re •• rY. now includ.s 28 million acre. (of a 1985 'arm 

Bill 5-y.ar goal of 4S million). It ha •• 0 far been u.ed for .ro.ion 

hazard araa., but region. 8usceptible to water quality problem. may be 

added for 1990 (lemp and Lamb, 1989). In sarly 1988, the •• timat.d .ro-

.ion r.duction wa. 467 million ton./year (Myer., 1988b). 

-
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4. co..oditJ .upport. have contributed to an tmproved economic situation 

for farmera largely through reduction of commodity loan rate. to make USA 

product. more competitive internationally (paarlberg, 1989). 

s. The 1985 Bill ha. contributed to increaled farm.r awarene •• of environ

mental problem. (Lar.on, 1988). 

Negativ •• 

1. The USDA ha. been too lax in enforcing the ero.ion control goal. under 

cro •• -comp1ianc. (B.nbrook, 1988, Scalinq, 1988, Stoddard, 1988; Robin.on, 

1989). The 1990 Bill may return to a T-ba •• d .tandard with r.gional 

flexibility to accommodate .olid evid.nce of economic difficulty 

(B.nbrook, 1988, American Soybean Allociation, 1989). 

2. Ther. ia .ome concern that th. Con •• rvation Re.erv. program (CRP) will 

not De effective un le.. it i. bridged to .u.tainable, profitable land u •• 

(Benbrook, 1988; Ward et al., 1989). If thi. doe. not happen, land may 

not remain out of production after 10 year.. In the .outh CRP land can be 

put into tree. and produce financial return for the long-terme Thi. op

tion doe. not exi.t for other r.gion. (Benbrook, 1988). 

3. The .tate ha. lame control over CRP land 10 it can spray if a aprayinq 

ordinance ha. b.en pa •• ed. Thi. i. di.couraqinq .ome organic producers 

tram participatinq in th. CRP (Robert Swann, South Berkahire. Community 

Land Tru.t, Great Barrinqton, MA, pers. comm., July, 1989). 

4. Swampbuater provision. define a violation a. the plantinq of a com

modity crop on drained land, not the draining of the land it.elf. Thi. 

reduce. the effectivene.a of the progr~ and create. administrative 

problem. (Jones, 1988; Robinson, 1989). 

2 



o 5. There ia concern about a los. of credibility for the 50il Conservation 

Service due to the reduction of local input into the development of alter-

native con.ervation .y.tem. in exchange for more top-down deci.ionmaking 

(Stoddard, 1988). 

6. Set-a. ide program. ap~sr to be inten.ifying charnical u •• and 1... .u.-

tainable practice. on remaining acreage (Fleming, 1987). 

7. The par-unit basi. of support payment. for corn, cotton, wheat and 

soybeans is encouraging extra agrichemical use and cropping of these four 

commoditie. (Fleming, 1987; Goldltein and Young, 1987). Baie acre •• hould 

he determined by luitability of the land to grow the crop not previous 

cropping hiltory (American Soybean Allociation, 1989). 

8. The costl of agricultural programl have increased lub.tantially 

(Paarlberg, 1989). Expansion of the CRP could alao contribute to in-

creasad COlts unlels expansion is tied to expenditure rather than acreage 

(Hertel and preckel, 1988). 

9. Price support program. are penalizing LISA systema (Goldatein and 

Young, 1987; Crol.on, 1989). Planting of more le90mel and cover ~rop • 

• hould be eligible without lo.ing ba •• acre. (American 50ybean As.ocia-

tion, 1989; Robinson, 1989). Hous. Bill 2799, 'approved in July, permit. 

planting of alternative crops on 20\ of baIe acreage. Unfortunately, 

legume. are not included, but luch cropl al lunflowers, canola, kenaf, 

guayule and milkw.ed are (Anon., 1989.). The bill must still pa •• the 

Senate. Dobbs et al. (1988) have shown how, in most case., alternative 

.ystems are more profitable than chemical-intensive ones once priee aup-

port. have been removed. The General Accounting Office (1988) has con-

cluded that rigiditiea in the 1985 bill must be removed so that farmers 

3 
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c can be more responsive to market conditions, while still leaving the USDA 

room to influence cropping patterns. 

10. Decoupling haa been con.ider .. d for a number of years (OECD, 1983; 

Economie Council of Canada, 1988), l'ut will only contribute to sus-

tainability if payments are recoupled to sustainable farming practices 

(lroese, 1989; Madden, 1989). Kneen (1989b) has concluded that the decou-

pling proposal as it currently stands would heighten the role of the 

"environmentally-flawed" market place, increase profitability for large 

food corporations, and ultimately contribute to further environmental 

degradation. A new bill, aponaored by Senator Rudy Boachwitz, being con-

sidered in the 101at Congress, ia deaigned to addrea8 the demand to " 

recouple income 8ubaidiea to environmentally-aenaitive practicea." 

(Benbrook, 1989:21). 

11. Th. admin.trative burden of the 1985 bill has caueed considerable 

problema for county officea of the Agricultural Stabilization and Conser-

vat ion Service. Work load ha. increased by 38\ &nd 29\ more permanent 

full-time ataff have been hired between 1985 and 1988 to deal with the ad-

ditional yield payments, commodity certificates, CRP, Dairy Termination 

program, aod/awampbuater and croaa-compliance proviaions, new methoda for 

determining crop acreage ba8e, and new loana. The bill has brought with 

it a greatly increaaed flow of paper work, everchanging regulations, low 

ataff morale, numeroua errora, and inadequate verification of cro •• -

compliance (General Accounting Office, 1988). 

12. The CRP is resulting in landlorda forcing out tenants occupying 

re •• rv. lands without tenants receiving any substantial .hare of CRP 

( benefits and the USDA reaponse to thi8 situation has been inadequate. The 
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CRP has also, in some cases, contributed to land speculation (strange, 

1988b) • 

Thara are sevaral bills before congress presently (Leahy, Lugar, 

Powler, Jontz for example) that will become part of the 1990 Farm Bill or 

have a major impact on its final composition. Although sorne initiatives 

appear to be promising in the short term, the Farm Bills are deficient be

cause they fail to focus on redesign al the ultimate objective of the 

transition proca.s. This accounts, in part, for the mixed relult. that 

have bean achiavad to data. The root causes of man of the problams are 

not baing addra •• ed. The analyaes are too limited and could slow or evan 

darail progres. toward suatainability. 
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c AppeDCU.X 13 
Bxa.pl.. of po •• ibl. aediua ~.ra obj.e~i ••• 

for iapl".D~iDg .u.~.iDabl •• gricul~ur. 
(adapted from Friedland and Kappel, 1979; Christianson, 1988) 

':ro Il.lp .clli ..... 
"Iliell lODg-~.ra 
go.l? (~abl. 51) Nediua-~.ra go.l. 

linancial and Market 
ABEIJ 1. The share of total retail food sales for organical1y 

grown food increaaea from its current estimate of 
0.25' to 2' within 10 years. 

DG 2. Return on investmsnt (ROI) should be 5-10\ for each 
of farmers, processors, distributors and retailers. 

ADG 3. Organic food is priced at 20-25\ above conventional 
prices in the short term, falling to 5-10\. 

BorH 4. Level of shrinkage (food discarded) is maintained at 
5-10\ (approximately 20\ in conventional systems) and 
develop composting systems to recycle the shrinkage. 

BOB 5. Oevelop reusable, recyclable and biodegradable pack 
aging and encourage its use at the rate of 10\ par year 
(completed by 2000). 

ADIJJ. 6. Allocate 1\ of aales to public and professional 
education on the urgency of developing sustainable 
agriculture. 

Reaourcea 
cor 

COEr 

COF 

OFBK 

7. Tne total volume of non-renewable energy consumed in 
aIl phases of agricultural production should be held to 
a cor.~tant within five years and a decline in aIl such 
energy conaumed by 20\ is desirable within 10 years. 
8. The total volume of chemical applications in 
agriculture should drop by 50\ within 15 years. 
9. Any apecific crop that has more than 60\ of its 
total Canadian acre age planted to four cultivars or 
le88, must have that 4-cultivar acreâge decreased by 
20\ within 10 years ao that production is l8SS suscep
tible to pests and disease. 
10. T~e number of acres planted ta corn and wheat must 
decreage by 20\ within 10 years. This i8 desirable in 
order to diversify crops, promote crop rotation and 
Boil conservation, and reduce dependency on ex port 
markets. 

Socio-economic factors 
GHI 11. It ta desirable that the decline in the number of 

farms bv brought to a haIt. The rate of decline should 
be reduced to 2 \ ~ithin 5 years; by 2000 the rate of 
decline should should approximate zero. Further, by 
2010 the increase in the total number of farme should 
be large enough to be registered i.'I, demographic 
analysis with statistical signifieanee. 

GIJ 12. Distribution of incorne within the agricultural see-

l 



ADEGH 

tor should, within a period of ten years, become more 
equitable. Equitability involves a better distribution 
of income to farm workers, to workers who might trans 
fer to self-directed production, and to small farma, 
e.g., there should be a 10\ reduction in the ahare of 
agricultural incorne earned by the top 25\ of farmers 
within 10 yeara. 
13. Based on the existing degree of concentration (the 
number of firms and the degree to which market shares 
are distributed among the firme) in a specifie produc
tion system involving an agricultural commodity or com
modities (including input supply, processing, wholesal
ing, and retailing), it ie socially desirable that no 
further concentration develop. 
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