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AbstractlRésumé analytique

The implementation ofsustainable development is the social imperative ofthe 21st century,
requiring strong leadership by govemments at ail levels. As the logical convenor of
constituent groups in civil society, govemments have a key role to play in diffusing its
concepts and praetices in the next decade, before critical thresholds are reached. This role
will not be realized, however, without a guiding framework across governments that
provides consistent and effective leadership to other sectors ofCanadian society, equally
supported by a new fÏ'amework for governance based on human responsibility and the
interconnectedness ofhuman and natura! systems. These frameworks are grounded on the
reconciliation of three imperatives, the ecologjcaI, the social and the economic, based on
analogues taken from ccological systems. Principles such as integrity, cyclical processes,
resilience and systems approaches are key, as are the many alternative paradigms
circulating within society capable ofproviding new information about the ways in which
our systems operate.

La réalisation du développement durable semble être la réalité sociale du XXIe si~le. EUe
exige un leadership solide de la part de tous les paliers de gouvernement. A titre de
responsables logjques des groupes formant une société civilisée, les gouvernements ont un
rôle important à jouer dans la diffusion des concepts et des pratiques de ce développement
au cours de la prochaine décennie, avant qu'on ne franchisse des seuils critiques.
L'exécution de cette tâche exige l'existence d'une structure directrice commune à tous les
gouvernements offrant un leadership conséquent et efficace aux autres secteurs de la société
canadienne profitant de l'appui d'une nouvelle structure de direction fondée sur la
responsabilité humaine et les liens communs entre les systèmes
humains et naturels. Ces structures sont fondées sur la conciliation de trois réalités,
écologique, sociale et économique, à partir d'analogues provenant des systèmes
écologiques. Des principes tels que 1~intégrité, les procédés cycliques, la résistance et les
approches utilisées par les systèmes représentent la clé, tout comme les nombreux autres
paradigmes qui existent au sein d'une société capable de fournir de nouveaux
renseignements sur le fonctionnement de nos systèmes.
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Claims to Originality

Because ofthe highly integrated nature ofthis dissertation it May he difficult to recognize
what is specifically my own contribution. Because ail contributions, including those from
the co-researchers, are directly referen~what remains represents my contribution. But,
more than this, what 1believe 1 have provided is the foUowing.

Researeh Metbodology:

1. a unique synthesis ofparticipatory researd1 methodologies was employ~as detailed in
Appendïx E (coUaborative inquiJy model);
2. electronic collaborative inquiry was used of20 Canadian co-researchers ta bring together
academics and public policy practitiooers in an oogoing dialogue, selected 00 the basis of
their expertise, gender and regional sensitivities;
3. integration of process onder investigation, sustainable development and research
methodology (coUaborative inquiry); and
4. a peer review process by 26 selected senior govemment experts was used to test the
models and ideas.

Theory:

1. open POlicy dialogue process was developed (Figure 10.2);
2. a framework for govemance was developed (Figure 10.4);
3. institutional characteristics that support sustainable development were identified (Table
9.1);
4. a guiding framework of principles that underpin decision-making for sustainable
development was developed;
5. a model of restraining forces for the implementation of sustainable development in
Canada was developed (Figure 8.1); and
6. a unique sYDthesis, based on the literature from a wide range of disciplines was
prepared.

Products:

1. two collaborative ioquiry researcb worksbops with 25 participants were conducted
(Norwayand Vancouver);
2. an archivai website (http://www.sdri.ubc.caIaddiaiogue) was created; and
3. an ongoing network of 10 scbolars from across Canada bas developed.
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Introduction

The prob/em ofgrace is jùndamenla//y a problem ofintegralion and that what is 10 he inte
grated is the diverse parts ofthe mind---especial/y those multiple levels ofwhich one

extreme is cal/ed "consciousness" and the other the ·'rmconscious". For the alignment of
grace. the reasons ofthe heart must he integrated with the TeQSons ofthe reason.

(Bateson 1972.p. 129)

We indecd live in the best of times md the worst of tintes (Dickens 1859).

Paradoxically, much ofwhat appears to be growth and

development may aetually he dec1ine. The coUapse of

the Berlin Wall and the former Soviet Union means

there has never been greater opportunities ford~

raey worldwide, while at the same time, the level of

ethnie and regional conflicts bas oever been greater.

We increasingly reoognize the importance ofplurality

and diversity of human societies worldwide, while

homogenization through globalization accelerates.

The spread ofpost-modemist thought is paralIeled by a worldwide trend in fundamentalism.

We live in an information age and yel, MOst remain fundamentally ignorant ofmost key eco

logical processes. Overall wealth is incre8Sing at the same time as income disparities are

widening. We have the technology to put a man on the Moon and yel, we do not know any

thing about, nor have we even named, most of the species on our planet, Many of whieh are

threatened with extinction. We cao explore Mars and yet, the internai combustion machine,

whieh has not fundamentally changed since it was invented in the 18th century continues to

pollute our planet. We produce arms and then seO them to countries who then tum around and

use them against us. Moreover, over half of the scientists in the world are engaged in anns

and war related research. [t is indeed a paradoxical

time, as biophysical evidence continues to mount that

the products of our growth and associated consump

tion patterns are slowly destroYing the habitat on

whieh our very survival depends, our home.

Paradoxes, however, can he viewed simultane

ously as both crises and opportunities. The solutions
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1 CHAP 1 - 2

we seek for moving to more sustainable societies worldwide May weU lie in leaming to rec

oncile the tensions within these paradoxes, rather than denying their existence because we feel

powerless to change our current hmnan planning, decision-making and activity systems. The

perception of paradoxes as crisis or opportunity depends very much on where one is located

in what Foucault (1980) refers to as "powerlknowledge" systems. As the following chapters

outline, feelings ofpowerlessness allow us ta continue living in massive denial ofour present

ecological reality, as we degrade our current, and some anaIysts (Capra 1996; Dailyet al.

1991; Earie 1995; Ehrlich 1977; Gordon and Suzukï 1990; Hill 1975; Meadows et al. 1992;

Odom 1973; Rees (996) would argue, our future eco
logical capital, at an unprecedented me and scale.
This thesis is one result of my efforts ta address the

above paradoxes within a frameworlc of sustainable

developmenl ln addition ta reviewing the literature in

the areas of ecology, sociology and economics, and retlecting on the interrelationships

between them, 1 involved a group of20 scholars and public practitioners ftom across Canada

in an electronic dialogue, based on the principles of partïcipatory action research (Heron

1988; Reason 1994; Rowan 1981).

The central assumption ofmy dissertation is, therefore, that the implementation ofsus

tainable development is the social imperative a/the 21s1 cenmry. req&lÏring strong leadership

by local, regiona/ and nationalgovernments. .If guidingframework across governments is crit

ical to their ability to provide consistent and effective leadership 10 other sectors ofCanadian

society, in order to diffuse its concepts and practices in the nut decade, be/ore irreversible

thresho/ds are reached. Human activity, as implied in the notion of sustainable development

affects three broad external systems: the ecological, the social and the economic (a history of

the concept ofsustainable development is included in Appendix A), ail ofwhich are u1timately

dependent on the development ofone internai system: the individual. It is colUlter-productive

to debate which is more fondamental. Addressing ail four is both necessary and sufficient.

There are two inter-related levels of human activity - personal and POlitical, which

are often mistakenly separated. This dissertation focuses on the latter and its organizational

implications, as 1 assume that sustainable development will not he realized without effective

govemment leadership in order to more rapidly diffuse sustainable development concepts and

practices in the rÏext decade. 1 have also assumed that the socio-economic system is a c10sed

rather than an open system and that human activity systems are a part ofnatural systems, that

have biospheric Iimits. Moreover, human behaviours are gready influenced by dominant

myths, metaphors and paradigms that influence and affect how we organizc our activities at
aIl levels of society.

•

•

•
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My story begins with a description ofmy research methodology. 1chose a form ofpar

ticipatory action researcb (Heron 1996, Reason 1994), in an attempt to influence public poli

cies in sustainable development. Since 10talizing theories and expert prescriptions (Lather

1991) are antithetical to sustainable development praxis, 1 collapsed two variants from nor

mal participatory action research - CCH)perative inquiry and collaborative inquiry - engag

ing co-researchers in a national elcctronic dialogue. Based on participatory values rather than

coercive values (Harding 1987), and the beliefthat ways oflmowing are inherently culture

bound and influenced by dominant paradigms, my methodology of electronic collaboration

is an openly ideological approach to critical inquiry and the neœssity of self-retlexivity, or

growing awareness of how researcber values perme

ate inquiry (Lather 1986). It dehDerately exposes and

articulates coUective and individual values, rnalciog

these penpectives an inherent part of the scholarship.

ln addition, it reftcets my belief in the need to mte

grate both process and product. Thus, in my research

process 1 bave endeavomed to minor principles and

practices of sustainable development, as these both

inform and influence one another. And 1 have used

foundational UDcertainty deliberately 10 create a post

paradigmatic diaspora (Caputo 1987) to both empow

er those involved in change, as weil as attempt 10 influence policy and its resonance in the

lives ofpeople outsideofacademe(Bromley 1989; Lauder and Kahn 1988; Shapiro 1989, and

Wexler 1987). 1 have done this particularly by sending copies ofa draft ofthis dissertation to

26 highly placed public servants for feedback and comments, the hope being that they would

be influenced by the ideas in the document as they reflected upon it in relation to their orga

nizational contexte

The neX! chapter looks al the nature ofsome ofthe dominant paradigms affecting the

organization of buman aetivity systems, open versus closed systems, dualism and holism,

resulting in the artificial separation ofbuman activity systems from natura! systems. 1 propose

that the former are actually embedded within the latter, and that human survival is now fun

damentally linked with the maintenance and resilience ofnatural systems.

The next three chapters examine the three political imperatives, the eoological, the

social and the economic. These literature review chapters argue that from the ecological,

social and economic evidence it is clear that we must embrace a new paradigm, adopt new

metaphors and create new space for policy alternatives tbat emphasize adapting our behaviour

to our current ecological reality. 1have chosen in Chapters 4 10 6 to stress the negative side of
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the ledger when addressing each of the three imperatives, although there are numerous posi

tive sustainable development examples DOW emerging in ail sectors of society. On balance,

however, because the negative side of the IOOger remains sa great, that in the interests of

telling my UstoryU, 1 have chosen to concentrate on only this side.

Chapter 7 then discusses the sustainable development imperative, once again descnb

ing its context and cbaraeteristics. Althougb sustainable development is still a fairly amor

phous but integrative paradigm (pierce, in press), 1 argue in Ibis cbapter that because of its

iDtegrative potential it offers the poSSlbility for reconciliation between human aetivity and nat

uraI systems, both over the short and the long terme

Chapter 8 examines the restraining and driving forces for the implementation of sus
tainable development imperatives, looking at how some of the systemic restraining forces

work: against its implementation at the federallevel. Without addressing barriers, any pro

posed framework(s) for govemance would rem.ain theoretical and naïve. As weil, loutline

how this gridIock ofinteracting forces mitigatcs against "deep" institutional change witbin the

Federal Govemment.

Given my central assomption that sustainable development imper8tives demand fed

eralleadership, 1 argue in Chapter 9 that this leadership will not ensue unIess a framework

based on the reconciliation of the three imperatives is implemented across govemments at all

levels. In the absence of an 'ordering' or organizing concept, efforts to coordinate natural

resources policies bave been largely inefi"'ective or have been used as covers to impose or pre

vent one use over others (Caldwell 1970). Such a reconciling framework is critical for con-

sistent and effective govemment leadership to other

sectors ofCanadïan society, ultimately leading to new

forms ofgovemance. A guiding framework of princi

pies for decision-making is proposed, developed with

my co-researchers tbrough the electronic collabora

tive inquiry (described in detail in the next chapter).

This chapter concludes with a description of the insti

tutional characteristics that support the implementa

tion of sustainable developmenL

Sustainable development will Dot he realized in

this country (or elsewhere), however, unless the cen

trality of social actors and their institutions is recog

Dized. Since sustainability must he socially constructed, that is, social and economic arrange

ments must he made purposively and responsibly (Cemea 1994), a proposed framework for

govemance that acknowledges this is described in Chapter 10.

•

•

•
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The following two chapters, Conclusions and Ret1ections, provide a summary of the

work and my own stroggles with personal reconciliation, as a result ofthe Many losses in my

life over the last three years, particu1ar1y the loss of my belovecl only child, Daniel James

Frazer, who knew 50 weil the problems ofexistentialloneliness.

1have tried to tell "my story" as clearly and as

simply as possible, aided by the inclusion of boxes

containing pertinent statements throughout the ten In

additio~ much of my literature review is appended..

Given the breadth of the issue and the scope of this

dissertation, 1 bave chosen to append this wealth of

information for two reasons. First, ta illustrate the depth and range ofalternative thinldng on

sustainable development and its long bistory of systematically being ignored, and secondly,

to keep my story clearly imbedded in the present, allowing the reader to go back and forth

between the past and present contexts.

With respect to references, as agreed upon with my co-researchers, their main contri

butions or voices are directly quoted. When the boxes arc a direct quote from an author, page

numbers have been included. It is difficult, however, in this kind ofan intense collaboration,

to truly separate one's own leaming ûom the interactions ofothers, 50 we influence and are

influenced by one another and by our contexts.

As weIl, 1 have chosen to write in a full narrative format, rather than using numerous

headings and sub-headings, 50 as not to disrupt the f10w of the discourse, or the interplay of

the contextual space between the boxes and the text. Hopefully, the narrative powerfully con

vinees the reader ofthe necessity for reconciliation and the central role ofvalues in any frame

work for sustainable development that attempts to influence poliey directions and create space

in the federal system for new narratives and for poliey alternatives.

There are always Many ways to tell and read a story, and this thesis is designed to be

read on multiple levels, through the interplay of boxes, text, margins and appendices. The

reader can chose to read ooly the boxes, or to read ooly the text, or hopefully, to interactive

ly go between the text and the boxes, 50 that each enriches and informs the other, 50 that cen

tres and margins shift (Hooks 1984). They are not meant to he substitutes, but are comple

ments. They are al50 a means to reconcile the emotional, with the intellect and the spiritual to

one another. 1 have used most of the boxes to highlight the values and issues by quoting a

diversity of knowledge.

My aim is to enIarge the boundaries of the text and the margins, thereby transcending

the limits that both place upon eaeh other. 1 believe that process and produet are not separate

from one another, but rather each is infonned and influenced by the other. 11105, 1have tried
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to mirror sustainable development in my choice of tools and techniques that fonn the foun

dation ofthis dissertation, a mapping ofmulti-Ievel cootextual space, where recoociliatioo of

the ecological. social and ecooomic imperatives become an emergent process, and

...the discourse, oot a cloSW'e but a trace in an endless passage that cao ooly aspire to

a temporary arrest, 10 a self-conscious drawing ofa limit across the diverse possibili

ties ofthe world. As Gilles Deleuze puts il, sense is a surface-effect, an evenl, and not

the sign or symptom of an absent origin, a 1051 1Otality, or a pure consciousness. It is

precisely this lack ofa fixed referent or stable foundation that produces meaning. For

to produce it does ootMean to louch a sacred stone or tum the rigbt key that will reveal

the nature of things, but involves tracing out a recognizable shape 00 the extensive

complexity of the possible. Our interpretations of society, culture, history and our

individual lives, hopes, dreams, passions and sensations, involve attempts to confer

sense rather than to discover it.

(Chambers 1990, p. Il)

•

•

•
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Research Methodology

It is more import/lnt to he cletzr about andfo//ow your "passion 10 ;nquire" lhan a
umelhodology", i.e., methodology must serve yourpassion and

not your passion he subservient 10 a method%gy.
(Hill 1997)

Just as there are many ways ofviewing the world, 50 there are Many ways of &doing

research'. Research methodology, however, is context-dependent, in that the issue being stud

ied informs the chaice ofmethodology, just as the choice ofmethodology influences research

outcomes. The problem is not that any one research method is tlawed, but rather, with the

Enlightenment and positivist influence and its unsbaken belie( unlil fundamentally chal

lenged by post..modemism (Derrida 1984; Foucault 1986; Lyotard 1984; Rorty 1979; and

Wolfe 1998), that there was an u1timate truth, and ooly one way ofresearcbing, the scientific

methodology. Maruyama (1981) argu~ that the heterogenistic processes that increase ditfer

entiation in all sorts ofbiological and social processes, and that increase complexity, diversi

ty, structure and the amount of information available, and that have enormous survival value

for eeological systems, must he taken into account

when designing and selecting research Methodologies.

Bateson (1979) similarly points out that an increment

ofknowledge May result from multiple versions ofthe

world. For a more detailed description ofbasic beliefs

conceming inquiry paradigms, please refer ta

Appendix B.

It bas been impol1ant to me that my work mïr

rors, wherever possible, the changes that 1 experience

and write and talk about Consequently, bath the

process and produet have to have equal integrity, as

bath are infonned by and inform one another. My

choice ofmethodology is, therefore, dependent on the

overall context in which 1am working, as weil as the

context of the particular domain onder studyy sustain

able development. Critical to my thinking are new process models ofcontinuous leaming and

actio~ processes capable ofcontributing ta critical consciousness, collective action and com-
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(Denzin and Lincoln 1994,
pp. 3-4)

•

•

•

mon meaning (DeMello et al. 1994), and new processes for exposing the assumptions under-

lying our dominant paradigms. Another requirement

is the acknowledgment of the value-Iaden nature of

inquiry. AlI knowledge is influenced by the bias of the

observer, even so-called fads are constnJcted within

the context ofour values; and Icnowledge is, therefore,

perspectival and culture-bound (Habermas 1972;

Gramsci 1971). Moreover, an investigator cannot fuI-

fill researcb objectives witbout knowledge of the

broad range of bis or her own experience, imagination and inteUect. 1 a1so believe that ail

fonns of knowledge are important, not only propositional knowledg~ but a1so practical

knowledge and experiential knowledge (Heron 1996; Reason and Rowan 1981).

My orientation has been evolving, it bas not been static, and bas involved a range of

human dynamics and interactions; a shift away from a world found "out there" - objective,

knowable and factual; towards a "constlUded" world in which knowledge is CODtcsted and

partial, the interplay of language, power and meaning (Latber 1991, p. 86). Consequently, 1

designed a forum for reflexive practice in which a group ofresearchers were able to challenge

themselves and one another to malee sense of the world they are encountering and hopefully

build shared coostructs for positive social change.

As well, it was important 10 me that my experience and my research he integrated,

hence, my concem witb praxis, that is "theory bath

relevant to the world and nurtured by action in il, and

an action component in its own theorizing process that

grows out of practical political grounding" (Buker,

forthcoming cited in Lather 1991, p. 11). Praxis-based

research employs a radical reflexivity that recognizes

the interdependence of metbod, theory and values

(Mishler, 1984 cited in Lather 1991). This research

requires new foons of reciprocity in the research

process in which the goal of encouraging self-reflec

tion and deeper understanding by the study partici

pants is at least- as important as generating empirically-grounded theoretical knowledge.

Theory-building becomes a dialectica1 process. Through reciprocal reflexivity and critique,

participants come to identify the certainties, false consciousness and critical insights through

the co-construction of descriptive and analytical reports.

My research is, therefore, qualitative (Appendix D), being based on new paradigm
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(Schwedcr InCl Le Vine 1984)
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researc~ and a systems approach. New paradigm research differs from more traditional

approaches in adopting a systems perspective, in its subjectiveJobjective dimensions, its con

siderations of intuitive and sensual knowledge, how knowledge is generated, in how it deals

with contradictions, in exposing paradigmatic thought or phenomenological mapping, in its

cyclical approach, its heterogenistic epistemology, its ditIerent measures ofvalidity, its meth

ods of integrating inquiry and intervention tbrough dialogue, and in its associated leaming

cycles and assumptiODS (Reason and Rowan 1981).

1believe that the nature ofsustainable development and human systems demand a sys-

tems approach. A system is a bounded set ofonits and

the relationships betwecn them (Miller 1965), 50 that

the bebaviour ofthe parts is constrained by the state of

other parts tbrougb fccdbaclc. Thus, the parts are con

nected in a pattern that is characteristic of the system

(Bateson 1979). The systems view oforganization and

communication challenges traditionallogic, replacing

notions of energy with the concept of information, and DOtiOns of cause and etIect with pat

teming, feedback and redundancy (Rowan 1981). Bateson (1972, p. 459) bas pusbed systems

theory the farthest, suggesting that ~the elementary cybemetic system with its messages in cir

cuit is, in faet, the simplest unit of mind.' He identifies six aiteria of mind, and argues that

the phenomena that we call thought, evolution, ecology, life, leaming, and the like occur ooly

in systems that satisfy these criteria (Bateson, 1976).

For the above reasoos, 1chose a variant ofSoft Systems Methodology (SSM), and par

ticipatory action research (PAR), and a methodology that is interactive by moving iteratively

between practice, critical theory (dialectical thinking)

and collaborative inquiry (Appendix E). The former is

based on a non-numerical soft systems approach

(Checldand 1981; Checldand and Scholes 1990) that

recognizes that there will aJ.ways he many poSSIble

versions of the system to he engineered or improved,

and that system boundaries and objectives cao ooly

ever be partly defined. The basic approach is to fonnulate several models that are as relevant

as possible to the real-world situation, and use them by setting them against perceptions of the

real world in a process ofcomparison. It is rare that a single model will suffice to explain the

multiplicity ofphenomena ofinterest. Each bas its own explanatory strengths and weaknesses.

Inherent to soft systems methodology are the concepts of Weltanschauung or world

view and holon (Koestler 1978). Meaning is attributed to human activity and attnbutions are

•

•

•
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meaningful in terms of a particular image of the world, which, in general, is taken for grant

00. The methodology teases out such world...images and examines their implications

(Checkland 1981). The systems paradigm is concerned with wholes and their properties,

indeed, the research methodology itself is regarded as a bolon. SSM is concemed with both

the natural and human spheres, and it is the interaction between the two that is of inte.est. In

the comparison phase, my objective is to ensure that the potential changes he defined to meet

two criteria: that they are bath desirable andfeœible- systematically desirable and organi

zationally feasible.

An action researcher bas sorne vision of how society and OrganizatiODS could he

improved and she or be uses the research process to belp influence the realization of this

vision, based on the premise that knowledge without

action is meaningless (Elden and Chisholm 1993).

Action research uses an epistemologjcal egalitarian

ism in method that aims for participant leaming and

meta-leaming, not just the solution to a scientific and

practical problem, a co-generative leaming process

(Elden and Levin 1991). Trist (1976) pushes the con...

cept of action research further by arguing that action

research needs to he extended to also include action

research in planning. He regards planning as a coUaborative undertaking between social

actors and social scientists to achieve an active adaptation to complexity, interdependence,

and uncertainty, these being the conditions that Most characterize the emerging world envi

ronment. The problem addressed is social in nature and calls for a collective solution, other

wise there is not participatory exigency (park et al. 1993).

The particular variant of action research 1 am using, coUaborative inquiry, is a

form of co-operative inquiry (Heron 1988 and 1996; Rowan 1976) in which ail those

involved in the research are co-researchers, whose thinking and judgment contribute to

generating ideas and drawing ideas from the experience and who are also co-subjects, par

ticipating in the activity being researched. This method transeends the researcher

researched dualisme While co-operative inquiry

emphasizes a cyclical dialectic of action and reflee

tion, collaborative inquiry is concemed with the trans

formation oforganizations and communities into col

laborative, self-reflective communities of inquiry.

Developed by Torbert (1981, 1987, 1991), it builds

upon the work of Agyris and Schon's idea of action science (Agyris and Schone 1974;
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1978; Scbon 1983; and Agyris et al. 1985). As socb it attempts to develop a consciousness

in which action and reflection interpenetrate, it begins from the assomption that researcb

and action are inextricably intertwined in practice. The process ofaction inquiry positions

the practitioner right in the contradiction between deep engagement, participation and

commitment to the moment, and simultaneous re6ection, standing back and self-aware

ness (Reason 1994).

In addition, sinee the individual or organization require knowledge about the outside

world, equally they require knowledge that directly affects purposes and practices as weil,

wbat Torbert (1981) refers to as intuitive and sensual knowledge. More importandy, an acting

system requires sensual (or operational) awareness and suppleness if it is to succeed in effee;:.
tively enam"g new knowledge ratber tban in behav

ing eithel' habitual1y or awkwardly. As weil, since

hlUDan ways oforganjzj"g are complex systems, valid

knowledge ofsocial situations is gained ooly as other

aClors coUaborate in the inquiry, disclosing their

being, testing their knowledge, discovering shared

purposes, and produCÏDg prefem:d outcomes (Torbert

1981).

Collaborative inquiry is often grounded in

dialectical thinking as a means ofdealing with contra

dictions, and paradoxes. Dialectical theories are

always looking for contradictions and paradoxes with

in people and situations as the main guide to what is going on and what is likely ta happen on

three levels: the interdependence ofopposites, the interpenetration ofopposites and the unity

of opposites (Rowan 1981). Dialectic thinldng informs us that any value we have, if held to

in a one-sided way, will eventually he shown to he an illusion. Contradictions are never

'resolved', rather there is an ongoing movement between opposites as an inevitable part ofthe

human condition:

we cao no longer talk about simple 'growtb' as the basic need ofthe human being, for
growth is always within a dialectical relationship in a dilemma which is never fully
resolved.

(Mayet al. 1974, p. 19)

The final aim of a dialectical interchange is ta distill a consensus construction that is more

infonned and sophisticated than any of the predecessor constructions, including, of course,

the etic construction of the investigator (Guba and Lincoln 1994).
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Collaborative inquiry demands a high level of elegant simplicity (Hill 1996), and a

degree ofquiet, yet effective facilitation. Il is a means for the researcher to interact with col

laborators so that they contribute directly to hypothesis-makin~ to fonnulating final conclu

sions, and to what goes on in between (Heron 1981). l'heir contribution may he deep, in the

sense that the subject is a co-researcher and contributes to creative thinlcing at ail stages, or

shalIow, where the subject is kept thorougbly infonned ofthe research propositions (Ibid). As

weIl, because 1 am leasing out emergent thoughts and ideas, 1 am highly dependent on the

quality of the individual co-researchers and the quali-

ty of the intellectual synergy that develops between

the researcher and the co-researchers, as weil as on

our levels ofcommitment to and engagement with the

research. Leadership must he exerci~ but in these

types of collaborative and emergent processes, il

should be kept in the background and not foreground.

ft is based on attentive listening guided by an initial set ofstrategie questions (peavey 1986)

(Appendix F).

Strategie questions are an interesting 1001 for exposing dominant thougbt, methodolo

gies and prevalent paradigms. Strategie questions, as defined by Peavey (Ibid), are questions

that make a difference. They facilitate motion from stock positions, create options and liber

ate creativity, dig deep exposing mots, avoid asking ''why'' or creating defensiveness, avoid

simple questions that cao he answered with only "yes" or u no", they empower versus manip

ulate, ask the unaskable and question assumptions, and they support expressions of our

essence, our higher values and cao therefore facilitate positive co-evolutionary change.

From my initial set ofstrategic questions, a sub.set ofordered questions (Appendix G)

was selected to 8UÏde the coUaborative inquiry and, in

combination with conceptual models, they were used

to help develop a guiding framework. Since dialogue

can be a potent method of integrating inquiry and

intervention, and cao contribute to the intenningled

processes of knowing and ehanging (Tandon 1981),

the fonnat for the preset inquiry was twofold, the

ernail dialogue and the establishment of an archivai

website (http://www.sdri.ube.ca/addialoguel).This

particular venue was chosen because it satisfied the

following four sustainability criteria. First, it saved on

transportation costs, both economic and biophysical, by a1lowing participation from across the

•

•

•
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country, allowing for the factoring in ofdiverse geographical perspectives, in the most oost

effective way. Secon~ it eliminated unnecessary transcribing costs, as an electronic record is

irnrnediately produced. Thini, it is demoaatic, as it allows for voices to he directly recorded

as citations in the final products, the dissertation and submitted papers, and is more inclusive

by removing the tilter ofthe researcher from that being researched. Lastly, it addressed some

aspects of equity, by considering factors of inclusion such as age, regional representativity,

gender, and sectoral representation (with the exception of the business and labour communi

ties). It cannot he denied, however, that our research group was comprised ofelite, white, mid

dle-class experts.

Selection of the participants (Appendix 1 provides biographical details of the co
researchers) was based on a modified Delphi approach, taking iota account the above factors.

Its composition was carefully designed to include policy analysts in strategie govemment

positions and sorne non-govemment organizations as ~researchers in the fonnation of a

common framework for govemance, and who would therefore he committed to its imple

mentation. Although the group included public policy practitioners, academics and commu

nity activists, it was decided that labour and business interests would have introduced too

many variables, in that it was difficult enough ID try and bridge the academic and govemment

policy communities. As weil, aU of the individuals selected are committed to the concept of

sustainable development, although there is considerable variation in their definition and

meaning around thatt~with many preferring sustainability to sustainable developmenl. Ali

of the individuals approached accepted to become participants in the dialogue, although the

degree ofcommitment bas variee! considerably over lime, with sorne members not participat

ing at ail.

Prior to starting the electronic collaborative inquiry in September 1997, 1100 two work

shops to test the robustness of the models 1had developed in my research proposaI and that

would form the foundation for the electronic inquiry.

The first workshop was conductOO at the Centre for

Policy Alternatives in Oslo, Norway on December 14,

1995. On March 26, 1996, another workshop was held

in Vancouver, with key members at the David Suzuki

FOWldation and the Vancouver ENGO community.

Fecdback from bath workshops was very positive, that

the models were a vaUd reflection of our current con

texl. More importantly, however, they stimulated

robust discussion, teasing out a subtext on values and

dominant paradigms on a meta-Ievel.
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Co-researehers were given a copy of the original research proposai, with its list of

strategie questions, and preliminary models exposing dominant paradigmatic thinJcing and its

influences. The first step was to establish a context of

mutual trust, within which support and sharing of

ideas could take place. The dialogue formally com

menced in September 1996 and ended in September

1998, with 20 co-researchers from across Canada par

ticipating. A face-to-face workshop was held in

Quebec al Lac Maskinonge, on June 27-28, 1997,

•

•

•
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which 10 co-researchers attended.

The electronic medium a1lowed for continuous cycles ofinward and outward contem

plation, analysis, and reflection 00 the part ofail participants, as depicted in Appendix H. The

medium also allowed for aItemating spirals ofstrategic questioning, critical reflection, action

inquiry through the electronic dialogue, followed by information consolidation, and further

rounds of critical reflection, strategic questioning and action inquiry through the peer review

process, leading to a common framework for govemance. My choice of research methodolo

gy allowed me to examine two levels, both the produa, that is the eventual framework, and

the process - was it possible to have a long-tenn substantive electronic dialogue?

At the end ofAugust 1998, chapters dealing with the barriers, reconciliatioo and the

proposed framework for govemance were distnbuted

to 26 key fonner and current senior poliey praetition

ers in the Federal Govemment and quasi-govemment

organizations (Appendix 1) to obtain feedback and test

the desirability and feasibility of the framework for

governance. This was a limited form of peer review.

Originally, 1 had intended to subject the feedback

from the peer review process to another cycle of

reflection with the co-researchers at a final face-to-

face workshop, in arder ta further refine the ftamework. Due to funding and time constraints,

however, this was not possible. While intended as a

peer review, asking this key group ofdecision-makers

within the federal system to critique a new model of

govemance for the future was a1so designed ta influ

ence their thinkiog and promote action around organi

zational change. In addition, the covert intent with the

co-researchers was to create an intellectual coalition

ln a di%pe, ellch persDlI tlou Ilot lItte1llpt

to make commo" certIIÜI iMlIS D' itelllS Df
information liraI are a1retuly illo"", to ,,_
Ratlrer, il May ~ saül t"lIItlre two people
are maki"g somethillg ÜI CO".1110", i.e., cre
ating somellrillg "ew logetller.

(Bohm 1996. p. 2)
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ta support the necessary changes and to encourage future research in this area. Since MOst of

the co-researcbers have expressed an interest in continuing the electronic dialogue, the results

of this peer review will continue to he discussed as part ofan ongoing dialogue.

In sorne ways, the electronic coUaborative inquiry is a form ofextended interview sur..

vey, although it probes on multiple levels. It is designed to facilitate meaningful social action

and change, both in the c:o-researchers as individuals, in the co-researchers as a collective

group, and by influencing the systems onder study through the peer review process. Ofthe 20

co..researchers, S were selectcd from the public policy sphere, 10 from the academic commu..

nity and S from non..govemmental organizations. In terms of regional representation, 4 from

the West Coast, 2 from the Prairies, 1 from the East Coast, Il ftom Ontario and Quebec, and

2 co-researchers were from Norway. With respect to gender balance, there were Il women

and 9 men; ages ranged hm 23 years ta S~ with a Mean age of32.

As a prelude to leading the electronic dialogue, 1monitored a number ofelectronic dis

cussions over a six month period prior ta September 1997. The tapies ranged from Gaia

groups, animal rights groups, ta a group on sustainable deveJopment, and a World Resource

Institute forom. The medium a1lows for a large degree ofanarchy, which can he both a posi..

tive and a negativ~ positive in the sense that it pennits freedom ofexpression and thus is sup

portive ofemergent thought, and negative in that consensus and conective action are more dif

ficult to achieve. This anarchy contributes to an eclectic dialogue, but in all of the groups

monitored to date, with the exception of one, the lowest common denominator was reached

in a relatively short period oftime. Contliet, particularly over values and very different para

digms, ifnot facilitated, contributes to this spiraling descen~ and 511aming" is not an uncom

mon occurrence. Thus, lack of control is a major issue. In addition, the impersonal nature of

the medium also works against building trust and coUegjality, partly because it is less rich in

social eues than face-to-face discourse (De Sanctis and Gallupe 1987).

The selection of the three sectors - public policy, academe and the non-govemmen

ta! community (NGO) - was deliberately chosen ta identify key or emergjng leaders who

would be committed to the process offramework development, and who would work as advo

cates for change in each of their respective domains. Participation was recorded as active,

semi..active and inactive. Active was defined as continuai engagement, electronic interaction

with other collaborators, and showing a high degree of integration with respect to the dia

logue. Semi-active was defined as Jess ftequent engagemen~ although Periodic, showing a

high degree of interaction and synthesis within the dialogue. Inactive was defined as no par

ticipation, although there was a sense of active lurking, with ooly one persoo asking to offi

cially withdraw from the dialogue, due to its overly academic nature. Out of the remaining

sample of 19 co-researchers, with respect to the public policy experts, n=5, 1 couId he char-
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acterized as active and 4 were inactive. It is interesting 10 note that this group showed the

greatest degree of flux, perhaps symp10matic of the current downsizing taking place in the

Federal Govemment and the associated lack ofcootinuity and low morale problems. One 00

researcher left government for the private sector, 1 is on extended sick leave, 1 experienced a

marriage breakdown, 2 changed positions within govemment, and 1 remained in the same

position. With respect to the academic community, n=IO, 6 co-researchers could he descnDed

as active, 3 semi-active, and 1 inactive. The NGO community in sorne ways was the most

disappointing, 0=5, 2 were semi-activ~and 3 were inactive. Thus, ofthe total, 7 were active,

5 were semi-active and 8 were inactive.

1cannot under-estimate the importance ofeffective facilitation lDd leadership in chair
ing such electronic collaboratioDS. ft look all ofmy management skills, paradoxicaUy calling

upon most of the interpersonal skills 1 have developed tbrough my 22 years management

experience and expertise in multistakeholder processes. KnoWÏDg when ta prompt the group,

and when to hold back in order to facilitate dialogue and commitment 10 the research process

was critical. The 'silence' sometimes was deafening, and yet, as the chair, 1often sensed active

lurking and Wlexpressed interest. 1 found that a varidy of communication styles seemed to

facilitate motion, an a1temating ofprofessional and personal messages in my capacity as chair

often eased "sticky or stuck" points. Althougb 1previously knew everyone, 1neglected to take

into account the need for more interpersonal meetings. In hindsight, 1 would have scheduled

the tirst face-to-face meeting after the tirst month ofdialogue instead ofmid-way through the

process and, if adequate funding had been available, 1 would have held at least two other

workshops, one half-way through the dialogue, and the other al the end, to facilitate the devel

opment of a more synthetic framework.

Another technique 1 employed was to ask one of my colleagues to play the role of

Uagent provocateur'. Occasionally, when the dialogue appeared to he flagging or flat, he

would come in with some provocative statements, in

order to stimulate or at times re-activate discussion.

Although 1 generally avoided going off..line in tenns

of the integrity of the process, upon occasion 1did so,

ta remind people oftheir commibDent to the collective

research process, although this was relatively infre

quent. One surprising feature was the tendency of a

minority of the academic colleagues to go off line to

make individual commentary, a1though in many cases,

l was sent a blind copy ofthis otI-line commentary. There would appear to he a gender dimen

sion to off-lïne communication, a1though this is such a limited sample, it is not meaningful to

•

•

•



CHAP2-17 1

Freire (1970, pp. 77-7') e"risiolled düJ
tope Ils tlte crelllisll IIIId re-ereaoll of
IIIeIIIIÜIg all S#IW crelllÜllI ... tICt ofto~
1A.e is ., tire mille lÏIIIe tire bllSis of tIûJ
tope Mil diJIlope ilsdj:

W1IIIt tIoa~ rquh of people1
71Iose .... ell8t16e iII tliJlMpe .1Ut co~
to il witIr lIu.uüly, Itwe, flliJll, ..4"o~
fo,.i.,. Iist of dumIcteristics, "", olle
t1uIt ~lIIplijin Il re1IItiDlltII, rllt1ler tlrllll

'eclIlIictllperspecma (DÏJalII 1996).

Ke. !rlCinsOIl, GellertU MIUI1I6er of
Ku:rosoft N«MWi, ÜI Il rec~II' speedr lit

tlte 199'APEC lÀllfnellce, stlIte4 110,., MIe

rellC' '0 '"e writtell worll .~lItIs 011
__n we're r~ if oU pIIper or Il
co..".,ter screeJl, 1MKII ",. /eft-ri8"' brllÜl
t1IaI7. SIIUIies 61u1w duit te:JtI nIMI off Il

pU!« ofJIIIIID (wilere 1i6'" 6tJaIlUSoff"
s1I«t iIIto ,.", qa) Mtu.-*tII1y tI/T«ts
,. Ieft~ "fllle lJnd& Howner,
__ tIuIt.-e Ie%t is reIIII 06Il~

SCIWII (deu lite ,.", is proj«lletlIN.
6eAül4), '"e ri8"' "e.uspllere is More
tl/Tectetl.

draw conclusioDS. It is not surprising, however, that

this behaviour occured, given the academic culture,

and its emphasis on individuality and individual

research. Another surprising and unanticipated barrier

to free-flowing engagement was, in the words of one

academic co-researcher, "Given the level and quality

of the other co-researchers, many of whom are in a

position to hire me, there is a level of intimidation."

At least five significant barriers to effective

dialogue emergcd: Iiteracy, language, trust, intec-sec

toral communicatio~ and disciplinary structure.

Literacy was a surprising factor, in tbat in two cases,

where people had self-identified and askeel to he part ofthe dialogue, they were inactive par

ticipants. In one case, 1suspect the barrier may he an age variable, in that the person does not

know how to type very weil, a major impcdiment to interacting with a deep infonnation-rich

computer dialogue. In the other two cases, a1though bath individuals are very Iiterate verbal

Iy, 1 subsequently detennined they do not bave a high

degree ofwritten literacy. In tenns of written Iiteracy,

another interesting phenomenon emerged, in that, aca

demies place inordinate importance on the written

word, and frequently, 1exhorted the group ta allow the

spontaneity ofthe medium, rather than the primacy of

the written word, to take over. This was one of the

major usticking" points, or causes of the silences, 1

believe, wben we lost the immediacy of the medium,

a critically important compensatory mechanism for

the emergent spontaneity and SYDergy that often

develops in face-to-face interaction.

Language was anotber major barrier to participation, particularly between the three

sectOI'S. Many of the public policy practitioners found the level and tone ofdebate too acad

emie, whereas the NGO co-researchers were intimidated by the jargon, resulting in one with

drawal from this sector. Even using the word sector shows the importance of language, as it

is divisional, and connotes bard and demarcated ditferences between groups, and yet it is easy

to use gÏven its widespread acceptance. The culture of vertical stovepipes is very mueh a

macro-problem, and communication between sectors appears problematic. The academic sec

tor, as often reiterated by one of the co-researchers, bas to simplify its language in order to

•
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communicate their work. to the wider publics. Of

course, this will require a major paradigm shift in the

mistaken belief that complex language and intelli

gence are somehow causally linked. The ability to

take complex concepts and communicate them in
clear and simple language proved to he a relatively

hard barrier to effective communication between the

three sectors.

One of my assumptions going into this

research was that the public policy practitioners

would not be able to participate as meaningfully as

other people, given the tendency of large bureaucra

cies to emphasize confidentiality and secrecy. 1 antic

ipated that their participation would at the most be

inactive, or semi-active, which has proven to be the

case. The confounding variable ofsignificant variabil

ity of employment among the public service co-

researchers in the limited sample makes this observa-

tion difficult to prove or disprove. In subsequent questioning, professional and persona! rea

sons were cited as the rationale for their level of inactivity. More buSt May have developed

hetween the three sectors ifmore interpersonal workshops had been scheduled. Trust between

participants becomes an even more critical feature of electronic dialogues, given the imper

sonality of the medium and its possible tendency to dehumanize. Trust between sectors is,

therefore, even more problematic as the research results showed. Subsequent planning for

other electronic forums should take this factor into account.

On the other hand, the level ofcollegiality quickly gained in two days at the June 1991

workshop demonstrated that sorne degree ofrelationality had developed over the first year of

the dialogue. One of the techniques used at the interpersonal workshop was to ask everyone

to tell their persona! story, which revealed sorne interesting commonalties among the group,

and served to forge sorne common identities.

The Validity measures 1 kept in mind for my research process are taken from Reason

(1981): valid research rests above all 00 high-quality awareness on the part of the 00

researchers; such high-quality awareness cao only he maintained if the co-researchers engage

in sorne systematic method ofpersonal and interpersonal developmeot; valid research cannot

he conducted alone; the validity of research is much enhanced by the systematic use of feed

back loops, and by goiog round the research cycle several times; valid research involves a
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subtle interplay between different fonns ofknowing, resulting in thick knowledge; contradic

tion cao he used systematically; convergent and contextual validity can he used to enhance the

validity ofany particular piece ofdata, and the research cao he replicated in sorne fonn.

Ali contributions from the co-researchers are duly footnoted, and in addition to the

electronic record, an archivai website has been established at http://www.sdri.ubc.ca/addia

logue. It is still a work in progress and a keyword searching capability will he added in

JanuaIy, 1999, since a majority ofco-researchers have asked to continue an on-going dialogue

of sorne form, leading to possible 'iUnded" research projects.



•

•

•



Briggs IItrd Petit (19'5)..,.pIIrtIIIipu
Ils liIce 's~t:üu:les', wltidl .ae-"JlllltllL

Otrce dotrtred, tIt~ sp«lllda.~..
cotrditiotr tll~ scktrtisls' worltltüw: l1IqJU
ter in so",e t1IÜfgs tuUljiJJn "", ot1l~rs. ne
speCUldes lire ....Ire-~ t1I«I
ries (e.g. '1"1111'"" ,IIeory, re"'tirity).
'ogelher willr Ihe presllPJHlsitilllls ••r
rounditrg tlle t/leones. They CtlIIstÎtllte Il

lellS throllg" ,.,lIid Scielltists tlisCDwr wIuJt
is wot1lrwlrile SllIdyillg 1Iboll' IIt1t11re, lUI

objeet ofscielltiflC stJIdy.
(peppcr 1996.p. 261}

•

•

•

3

The Context
Paradigms, Myths and Metaphors

A doubling ofhuman population sue portends a more lhan doubling ofhuman impacts

because humanity Ms sequentially exploited the most accessible ofils essentia/ resources.

(Daily and Ehrlich 1996)

A common symbol ofteo occurring in young children's drawing is the sun. Young chil

dren appear to have an innate sensitivity to their place in the world and the importance of their

environment to their weU-being. Mentally disturbed children often colour the sun black.

As we mature, however, our intuitive sense of our environment is influenced by our

family, the education we receive, the neighbouthoods in which we grow up, our experiences

with nature and other creatures, our culture and reli

gion, and lastIy, our experienees as adults. AIl ofthese

influences, in tom, determine the nature ofthe lens we

use to view the world around us and our sense ofplace

in the world.

The nature of our perceptua1 lens is strongly

shaped and coloured by the prevailing paradigms of

the times in which we live, not the least of which are

religion and seXe A society can he characterized by the

myths, metaphors and dominant paradigms its mem-

bers use to make sense of the world in which they live

and their place in that world. Myth lies at the basis of human society. That is because myths

are general statements about the world and its parts, and in particular about nations and other

in-groups, that are believed to he true and then they are acted upon whenever circumstances

suggest or require cornmon response. This is mankind's substitute for instinct. It is our unique

and characteristic way ofacting together. Mythology, therefore, can he defined as the unques

tioned beliefs shared by a society or civilization about the purposes and ways of life that are

right and natural and worth maintaining (Michael 1993). More importantly, modes of gov

eming and the expectancies held by constituencies derive from the prevailing mythology.

"Paradigm, in its established usage is an accepted model or pattern ... In a science, a

paradigm is rarely an object for further articulation and specification onder new or more strin

gent conditions . . . Paradigms gain their status because they are more successful than their
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competitors in solving a few problems that a group of practitioners has come to recognize as

acute" (Kuhn 1962, p. 23). From this established usage, however, the tenn has broadened

from the scientific definition to encompass a wider

social definition. Capra (1991) defines a social para

digm as a constellation of concepts, values, as weil as

perceptions and practices, shared by a community that

forms a particular vision ofreality that is the basis for

the way the community organizes itself: Henderson

(1991, p. x), on the other han~ states "In spite of Thomas Kuhn's ManY cautions to me not to

over-generalize or to use bis definition ofparadigm in a social context, 1believe a paradigm

is a pair of different spectacles which cao reveal a new view ofreality, alIowing us ta re-con

ceive our situation, re-frame old problems and find new pathways for evolutionary change".

Paradigms are the "Iogics" or "mental models" that underlie the missions, systems of

govemance, strategies, and organizational character and structures, including socio-technical

systems, which are the paranlettes of the social architecture of institutions (perlmutter and

Trist 1986). Moreover, these worldviews have their place in the normative context ofsustain

able development problems; they are part of the social causes heing unable to effect the nec

essary changes. They underlie the 'policy paradigms' of the normative observer, co-detennin

ing what cornes to he seen as environmental problems and their appropriate solutions (de

Groot 1992).

Myths and metaphors, therefore, complement and reinforce the overall dominant soci

etai paradigms. A dominant myth in modem EuroAmerican thought is dualism, an "ism" that

shapes the thickness, determines the colour, and the Oexibility of the leus we use to under

stand the world in which we live. As weil, it influences our relationships with other SPecies

and the sense of place ta which we, as a species helieve we are entitled. The Oxford

Dictionary dermes dualism as 1. being twofold; duality. 2. Philos. the theory that in any

domain ofreality there are two independent underlying principles, e.g., mind and matter, form

and content 3. Theol. a. the theory that the forces ofgood and evil are equally balanced in the

universe b. the theory of the dual (human and divine) personality ofChrist.

Modem usage of duality is usually attributed to Descartes, in the 18th century. For

Descartes, the pursuit of knowledge was the ultimate end, and therefore, the defming charac

teristic of human beings was the min~ and he saw mind and matter as fundamentally difIer

ent. For Descartes, the material universe was a machine, and nothing but a machine. There

was no purpose, life or spirituality in "matter". Nature worked according to mechanicallaws,

and everything in the material world couId he explained in tenns of the arrangement and

movement of its parts. Since Descartes, this mechanical picture of nature became a central

•
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plank within the paradigm ofscience (Capra 1982), al

lcast until recently when some started to question it

(Bormann and Kellert 1990; Funtowicz and Ravetz

1993; Hill 1993; Holling 1989/90; Jantseh 1980; Lee

1993; and Merchant 1980). But even though it was

Descartes who led us to venerate dualism as the high

est Gad, with bis fundamental distinction between

mental and malerial substance, he was simply reflect

ing a theme powerful in Western thought long before he wrote about il. A reliance on dualis

tic thought cm be traced back to the Zorastrians, as weU as to the Ancient Greeks and carly

Christians. Dualisms can be false dichotomies, that is, they are often constnlcted in order ta

maintain a power structure and a false conception of essential reality. They help set up sys

tems of binary opposition that often become the bases ofsystems ofdominance and subordi-

nation.

RegardIess of its origins, dualism bas been and continues to be an underlying value in
Western societies' relation with the Worl~ the tendency to separate into polar opposites of

sacred and base; essential and existentiaI; good and evil; and male and female with its loaded

assumptions. Dualisms emphasize ooly extremes or caricatures of a continuum of existing

entities or attributes. This, in tum, leads to an over-emphasis on opposites, disregarding the

infinite range of possibilities in-between. The nondualis~by contrast is concemed with both

unity and multiplicity. Yes and no are regarded as part of one systemic unified whole; and are

concemed with an infinite multiplicity of degrees of aftinnation and deniaI.

FolloWÎDg directly from dualism are the subsequent values placed on the mind versus

the material, the dichotomy between the subjective and the objective, and the assignment of

masculine and feminine attributes to one or the other. From the time of Plato and Aristotle,

males were described as rational and objective; females as nurturing and subjective. As early

as the nineteenth century, sorne feminists wamed passionately about the dangers ofsuch clas

sification. As Claire Demare (l9th century) exclaimed:

Vou proclaim two natures! Indeed tomorrow, depending on how Many declare them
selves to belong to the one or the other, ... You'll make one, perhaps involuntarily,
predominate over the other; and saon weill have a bad and a good nature, an original
sin; ... you shaH he the God and 1shall be the Devi!.

Unlike most other feminists of the nineteenth century who venerated ditrerence and

argued for the value of two natures on the basis on morality, Demare tèared the authoritarian

dynamics of what she called the classifications, the subtle and metaphysical distinctions by

which humanity divides itself into a series of orders, classes and types. Congruent with post-
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modemist theories on categories such as those of

Lakoff (1987), Demare believed that classifications in

and of themselves could he oppressive, and she saw

real dangers for women in categorization. Dualism,

complemented by the ludaeo-Christian movement of

worship from the immanent to the transcendent, and the

valuing of difference in male and female rather than

emphasizing simi1arity, mutually reinforce one another.

The myth that pervasively describes everything in the material world in terms of the

arrangement and movement of its parts, and reduces nature to a linear mechanism has 100 to

the making of numerous artificial separations. For humans do not perceive themselves to he

energies only in detenninistic mechanical relationships. l'hus, if humans are not Mere

machines then perhaps there are other species that are a1so not Mere machines? Indeed, the

construction of any boundary between the fully

machine-like and the not machine-like is a product of

dualistic thinking. Another result of Cartesian philos

ophy is the separation of the heart from the mind

(Head 1992). Furthennore, this separation bas 100 to

the decoupling of human society from its environ

ment, a process of disembeddedness which bas con

ttibuted to the destruction of nature (Rogers (994).

One cannot underestimate the explicit, and more

often subliminal, influence that dualism has played,

and continues to playon intellectual thought and research, the design oforganizational struc

tures, gender relations, our interaction with the material world and our relations with other

species. Until recently, Many scientists maintainoo

and rigourously defended the myth that researchers

are objectively separate from their context or enviroD

ment; the researcher and object under observation

were regarded as context independent. Post-modem

science, however, recognizes context as an important

detenninant of behaviours and beliefs. Il acknow

IOOges that no one cao ever he separate from their con-

text. Indeed they are an integral part of their context,

and just as objects and subjects influence and interact with one another, so the environment

aIso influences and interacts with all who observe and conduct research (Denzin and Lincoln
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1994; Guba 1990; Haraway 1991; Latber 1991; Miles and Huberman 1993; Reason 1993;

Rosaldo 1989; Rowan 1991; Van Manen 1990).

Notions of objectivism, empirical realism, objective truth and essentialism have been

deeply challenged by constructivists who argue that what we take to he objective knowledge

and truth is the result of perspective. Knowledge and

truth are human coostructs. In human societies,

knowledge is pluralistic and plastic, pluralistic

because reality is expressible in a variety of symbol

and language systems; plastic in the sense that reality

is stretched and shaped to fit pwposeful aets of inten

tional human agents. Thus, we invent concepts, mod

els, and schemes to make sense of experience, and

reality is the result ofsocial processes accepted as nor

mal in a SPecifie context, and knowledge claims are

intelligible and debatable ooly within a particular con

text or community (Fish 1988).

The dominant pL-adigms in our society exert

considerable influences on how we stnIcture our sci-

ence, how we conduet our economic affairs, how we view our environment, how we build our

settlements and how we organize our institutions of govemance. Often, the dominant para

digm is implicitly imbedded in our daily decisions, how we receive or reject new information

and most imPOrtantly, it shaPes our receptivity to new ideas. It also affects our concept ofwhat

is worth striving for and what will or will not work (Brewer and de Leon 1983; Binswanger

et al. 1990; Rees 1991).

The current prevalent socio-economic paradigm may be characterized by the follow

ing model, Figure 3.1:
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Figure 3.1 Prevailing soc:io-ecooomic pandigm (adapled &om Folke 1991)

In this exploitist model, the "environment" includes "nature", to which machine-lilee behav

iour is often attributed. The paradigm ofthe well-oiled machine is reflected in the industrial phi

losophy ofmass production (Taylor 1911), with workers considered as parts ofthe manufaetur

ing machine (Morgan 1986; Smith 1776; Womack et al 1990). Fundamental characteristics of

this model are its compartmentalization ofcomplex systems and its reliance on models ofdirect,

linear cause and etfect. It leads to a hierarchic c1assically bureaucratie philosophy for bath man

agement and regulation (Burrell and Morgan 1979; Parsons 1947). What happens in the "sepa

rate" contextual environment is of secondary, if 8Oy, importance to whatever it is that is cur

rentIy valued or oot valued within that environment. Human systems are dominant over natural

systems~ and the latter exist as sources ofresources and sinks îor wastes, to support production

and consumption within the socio-economic system. The environment and ecological services

are taken for granted, are not valued and therefore are extemal to the market. Essentially, nature

is seen as a free good and an unlimited factor ofproduction. Natural resources are regarded as

inexhaustible, or at least substitutable, with buman eteativity via technology or new discoveries.

The socio-economic system is unconstrained by any biophysical limits, and if limits are

acknowledged, they are regarded as transcendable by human innovation and technology (Lipsey

1995). Policies that derive from such models suffer from rigidity, over-simplification, lack of

adaptability, resource exploitation aimed al maximum sustainable yields, inefficiency, incapac

ity to recognize oegative feedbac~with ecologically damaging and economically perverse out

cornes (Holling 1978; Ludwig et al. 1993; MacNeiU et al. 1991, and Merton 1936).

A utilist alternative to the above paradigm ofnature as the "other" is given in Figure 3.2,

a model being promoted by the International Institute for Sustainable Development (USD).

Although sorne kind ofcybemetic interactions may be regarded as occurring between human

•

•

•
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Figure 3.2 AItaDative utiIist modeJ (latcmaIioaal1nsti1uc.e for SustaiNble Developmeot)

and ecological systems, they are stiU perceived as inherently separate.

Each of these two worldviews bas embedded within them implicit values and assump-

tiODS. The dominant "exploitist" model (Figure 3.1)

assumes that growth is inherently good; there May he

no limits to that growth, and if there are limits, they

can he transcended by man's knowledge and technol

ogy. There is an intinite ability for substitution

between human and naturaI capital. It is a model of

dominance and hierarchy, which presumes the domi

nance of the human species over all others and an

associated rights regime that subjugates the natural

world. Its science cao he characterized by the certain

ty ofknowledge, and control over the Datural world. It

is reductionist, analytical, and curiosity-driven.

Neutrality is revered for scientific rigor. Rigor is

based on linear predictability and replicability, and its

fondamental premise is duality, characterized by an

either/or approach to explanation and research.

The assumptions and values implicit in the alter

native "utilist" model (Figure 3.2, currently under dis-

cussion in the Federal Govemment and quasi-govem

ment organizations, and referred to as ecosystem management) include the notion of some

limits to growth imposed by the carrying capacity of the planet, as weil as sorne recognition

of responsibility by humans for ather species. Although, by having the model kept open, it



1 CHAP 3 - 28

accepts that these Iimits are more plastic and that ultimately, human creativity May weil find

alternatives and substitutes to push the Iimits further. This responsibility, however, is primar

ily utilitarian, and there is a finn belief in the ability of human beings to manage the environ

ment through ecosystem management. Policies underpinned by this paradigm still include

conquest and control ofwhat are now recognized as dynamic, interactive natural systems, and

an adherence to the myths of one (right) point of view and the pursuit of stability. As well,

policies are developed in a limited decision-making context with an emphasis on maximum

sustained yields and the separation ofhuman from natura! systems.

An alternative integrist model, which 1 am proposing and which forms a central part

of my research is depicted in Figure 3.3.

NlllUrlllsvsatms

C :;.~ ~---------

Figure 3.3. An integrist model

Within this third "integrist" paradigm, which cao he characterized by both/and, there is a

growing appreciation for qualitative versus quantitative growth, and natural and human

resources are regarded as complements, not substitutes. 115 science is characterized by systems

that are seen as SOHO, an acronym coined by Arthur Koestler (1978), for Self-Qrganizing,

Holarchic, Open systems.

In this paradigm, the global human system is seen as a "holon", or "whole-part" of

reality, nested within a larger biosphere holoo. Any holon with SOHO features has inherent

within it a creative evolving capability. The holarchic model implies that there are absolute

limits to growth imposed by the biosphere to which human systems are subject Any hoIon

persists because ofreciprocal relationships between it and the other holons with which it inter

acts. For the human hoIon, the biospheric holon is indispensable. There is, therefore, an ïnter

dependence of human species with other species, and a different sense of "relationality" with

the world. There is an emphasis on the co-evolving process between human and natura! sys

tems, with a value being placed on designing and managing human relationships with the

•

•

•
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environmen~ rather than managing the environmen~

or even managing impacts. Other values inelude inte

gratio~ rather titan separation, with a focus on re

organizing and valuing both commonalties and differ

ences. It emphasizes a plurality of hierarchies that

respond to a shifting networle of natural constraints

and interactive influences (Lincoln and Guba 1985;

Morgan 1986, and Weiek 1985). There is a notion ofa

much more extended peer community, than in tradî

tional science (Funtowiez and Ravetz 1993; 1991).

Because this model aIso embraces uncertainty

and unpredictability - because il places human aetîv

ity systems within the finite biosphere - il values

longer-term perspectives and courses of action that

ensure survival, satisfying optimal rather titan maxi

mum requirements. As sueh, a multi-faceted fiow of

infonnation is needed to support adaptive Oexibility at

aIl levels of an organization or system (Sahl and

Bernstein 1995). The ability and capacity of the

human systems to respond to negative feedbaek is also eritical to understanding the limits of

the biosphere. Poliey development, therefore, has to he a dynamic, interactive process, grow

ing over time through a recursive process (Bateson 1979; Clark 1985; Swartz 1991; Weick

1985), with a greatly expanded decision-making context respective ofthe plurality of"stakes"

in the issues.

The illusion that we cao use technology to completely transcend time, place and scale

constraints of the biophysical world, and that we cao

continually expand our ecological footprint well

beyond fmite physical boundaries, follows from the

exploitist Madel (Figure 3.1). This illusion is under

pinned by dualism and ail of the subsequent separa

tions it engenders. Il is only a short step from

Descartes' roots of radical separation of self and

objec~ to the man-nature dichotomy, to separations

based on gender, and of our species from "other"

species. Our separation from nature, and making it "an

other" leads to attitudes ofdominance based on ditTer-
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ence. Our emphasis 00 ditrerence leads to differential valuations ofwhat constitutes good and

bad, what constitutes integrity, and to polarities such as productive or non.productive, effi

cient or ioefticieot, and ftiend or enemy. Changing the way we view our environment, our

place in that environment, and our sense of relatedness may he a crucial tirst step to changing

the scope and type of our impacts in our individual communities, as nations, and globally,

with a lens that focuses 00 "both/and" rather than exclusively "either/or". As we change our

assurnptions and associated definitioDS coocerning what constitutes relatedness we are likely

ta challenge our existing ways of how wc view Dature and our relationship with il.

Omstein and Ehrlich (1989) reœgnize the challenge that this presents us with, given

the limitations ofwhat they refer to as the old mind which evolved witbin a pre-modem habi

tat that is no longer the dominant environment for people living in industrial nations. Our

capacity to create built environments and tecbnological innovations, far exceeds our genetic

and physiological ability 10 redesign our bodies and mind to deal with the consequences ofour

creations. Thus, there is DOW a misrnateh between humans and the paradigms wc have created.

Our cultural resPQnses are too slow ta keep pace with the rapidity and degree ofchange (Tomer

1977) or, in many cases, 10 even perceive the reality of these changes before it is too late.

Early in a person's development certain perceptuallUles are built in our genes and cul

ture. Those mies help to shape the subjective world we inhabiL Most people remain unaware

ofthe extent ta which their worldviews are derived from their early experiences (Omstein and

Ehrlich 1989). Rules aUow us ta absorb a vast variety of information and stimuli and act as a

tilter for our responses. One ofour MOst important IUles or "defaults" is to ignore what is rou

tine, and ta respond quicldy to sudden shifts, to emergencies, ta scarcity, to the immediate and

personal, to "news" (Ibid).

Bu~ the increasing globalization of biophysical phenomen~ coupled with the global

ization oftrade and with large scale movements ofpeople, however, make responses non·lin

ear, interactive and often unexPected in bath space and time (Holling 1993). We, therefore, do

not have the mental or physical capacity to even appreciate nor to respond to slower, inter

acting biophysical phenom~ that tend to manifest themselves to human activity systems

only through accumulation ofthe co-evolution ofhuman-nature systems. Although the human

mental system has cleverly evolved cognitive strategies to steer us through the kinds of day·

to-day conditions that challenged our ancestors, these same strategies, as weil as our self·

deception that we are largely rational thinkers, often underlie personal, social, and political

problems (Omstein and Ehrlich 1989). Claimed facts are generally the product of selective

perceptions, beliefs, and interests, and these are always undergirded by feelings (Michael

1995). Demonstrably, the deep.seated ills ofhumanity and the all-pervasive crisis ofour time

are ta a very large extent due to these inadequacies and the immaturity ofcontemporary think-

•
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ing that underpins the values, motivatioDS, bebaviours and institutions that keep society lag

ging behind the realities of a cbanging world (peccei (978).

We are clearly living in a period of Ouctuating myths. The positivist modemist myth

claims that we can understand nature with science, control il with technology and create well

being by means ofassociated material abundance through the marlcetplace. We are now begïn

ning to realize the naïveté of this, and witnessing the numerous unexpected negative side

effects (Norgaard 1994). The post-modem myth recognizes that SYstems are compl~ inter

active, co-evolving and ta some extent self-organizing, and tbat they exhibit unique proper

ties within ditferent contexts. This myth builds on the insights of quantum mechanics, ïrre
versible thermodynamics, information theory and organic evolutio~ as weU as construetivism

and pluralism, rather tban the limited mecbanistic insights of Descartes and Newton. Thus,

our current anay of critical unsolved problems, ranging &om local toxic dumps ta the dis

ruption of global climate, is a product of the drastic mismatch between the cyclical and self

consistent processes of the biosphere and the linear, innovative, but ecologjcally disharmo

mous processes of the technosphere (Commana' (992). What titis implies for our spccies is

that we must conduet our atTairs such that we can conserve both our cultural and natura! cap

ital and facilitate their positive co-evolution by means of suitable institutional structures and

processes.

The necessary changes will only occur, however, through transfonnation ofcivil soci

eties into communities of knowledge. What is needed is a large-scale pro8l'3Dl for a rapid

change of mind (Omstein and Ehrlich 1989), and new forms of discourse. This will require

changes in our educational systems, our values, our systems ofgovemance and both private

and public decision-making.

One of the greatest challenges, then, will he changing the dominant paradigms and

prevailing mythologies, especially since the modes ofgoveming and the expectancies held by

constituencies derive from the prevailing mythology (Michael (993). They cao he challenged

in at lcast five ways: fust, by making these dominant ways of thinking explicit in every day

discourse; second, by showing the influence and interaction between language and domina

tion; third, by questioning the underlying values; fourlh, by creating new narratives, myths

and metaphors for social change; and fi~ by changing the boundaries of decision-making.

Sînce mythologies are mostly unconscious social constructions ofreality, the process ofmak

ing them explicit exposes them to questioning and re-examinatioD. The onus, therefore, is not

always on those proposing "alternatives" to justify their viewpoints or to compete to he heard,

but rather, on the dominant modes to re-examine and explain their patterns of thinking and

action in the light of the current realities of the day.

Systems ofgovemance will eventua1ly have to change to acknowledge and support the
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notion of civil societies as communities of leaming

and knowledge. Their structures of signification. of

legitimation and domination (Westley 1995) will have

to fundamentally change. With respect to the latter, it

can be argued that governments must move to take

initiatives to strengthen communities, because highly

centralized decision-making by national bureaucra

cies, multinational mining or logging corporations,

and international resource management agencies are

incapable of responding to, and, indeed, may actually

suppress important local ecological feedback signaIs.

Diffuse feedback processes in the natural world need to be matched by much more diffuse

decision processes in human societies (Dryzek 1990).

Govemments can play severa! key roles in the necessary reconstruction towards com

munities of knowledge. It means, however, abandoning their current forms of dominance and

power, controlling and monitoring, and moving to a model of leading and catalyzing changes

at the community level by encouraging strategie part

nerships between govemment, non-govemmental

organizations and the private sector. Perhaps the dis

tribution ofre8exive capability (or impulse) is itselfa

contingent fonction of social relations of power

(Wynne 1992). This will require the provision of ana

lytical space for the development of poticy alterna

tives and the creation of new narratives for social

change. This requires the ability 10 acknowledge and

accommodate diverse perspectives within a community (Boland and Tenkasi 1995), or a

domain such as sustainable developmenl

Governments can play a key role in facilitating the neœssary changes in the nature and

quality of these discourses. [t is important to expose and challenge the implicit assumptions

and paradigms that underlie diverse arguments in order to allow for emergent change, or any

necessary creative destruction. As weil, using narrative modes ofcognition provides aceess to

implicit assumptions and interpretive structures that characterize a self-conscious learning

society (Ibid). In order to challenge the old mind and its default mechanisms, govemments

must support the inclusion ofcontinuous updates in the media concerning the slower process

es that affect the human condition, as weil as the provision of the infonnation required to
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solve problems (Omstein and Ehrlich 1989). In additio~ strengthening the infrastructure

within non-govemmental organizations may be required to develop this capacity. It will

require sorne sort of govemment partnership and leadership, however, as it is not within the

self-interest of the many vested interests manifest in modem society to change the status quo.

The capacity by govemments to play this role is dependent on the existence of ethical and

responsible leadership based on a framework of values, well-articulated and shared by a

majority of its constituents.

Another artificial construct ofour dualistic, rational, expert-driven model bas been the

exclusion of consideration of values from paid work and the conduet of scieotific research.

Values, however, are part of the human conditi~ and do, in fact, detennine day-to-day deci

sion-making. By re-integrating awareness ofvalues back inta human systems, we make them

explicit, subject to debate and, therefore, aIlow for creative destruction and reorpni7.âtion in

response to curreot realities, rather than based on old minci, domjnant historical paradigms,

myths and metaphors that no longer apply to the reaI world as we have changed il. Values are

central, therefore, either implicitly or explicidy to how we organize, how wc see our place in

the biosphere and the space we believe we are entided to, our knowledge systems, and the

technologies we design and use.

Another key role in encouraging the developmeot ofthe needed new DalTBtives for social

change is fostering the production ofuseful knowledge and information that makes explicit the

dominant myths and metaphors, and creating space for alternatives to he discussed. In particu

lar, this will require that the influence of language on human beliefs and actions he exposed. For

example, we need to he clear to what extent using the tenn 'living organism' rather than living

beings allows us to continue using animais for experiments without questioning this largely

unnecessary practice. As weil, our dominant language is not matched to the reality of systemic

interactions, circular feedback processes, nonlinearity, or to multiple causations and outcomes

(Michael 1995). Increasing our awareness of the power of language is another important $lep

towards exposing the often hidden influence of dominant paradigms.

1 believe that just the act of exposing these dominant paradigms will act as a power

fui catalyst for showing us the need for new ones. Coupled with the provision and use ofplu

ralistic fo~ this awareness willlead to the development of new perspectives and the emer

gence of myths and metaphors that can support a new appreciation ofour role in the universe,

our relationships with other species, and a new understanding about the value ofdiversity and

beauty in our world, perhaps essentially leading to an acknowledgement that there is really no

separate "ather," and that we are aIl part of a still largely mysteriously integrated universe.
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Ecological Imperatives

If1 stand back and look os objectively as 1 can at the earth. what 1 see are populations
made up predominantly ofstressed. maJ.functioning humans against a background ofpre

dominant/y stressed. malfunctioning ecosystems.
(Hill 1981)

The health, weU-being and ultimate survival ofour own species is linked ta and depen

dent on the health and sustainability of ecological systems (Ehrlich et al. 1977; Francis 1994;

Holling 1986; Holling and Sanderson 1996; Ludwig et al. 1993; Odum 1989; 1969; Malley

1993; Wtlson 1988; Walters and Maguire 1996). These systems provide the basic elements for

life, ecological services such as fixation of solar energy; protection against hannful cosmic

influences; regulation ofthe chemical composition ofthe atmosphere; operation ofthe hydro

logical cycle; water catchment and groundwater recharge; reguiation of local and global cli

mate and energy balance; formation of topsoil and

maintenance of soil fertility; prevention of soil ero
sion and sediment control; food production by food

webs; biomass production; storage and recycling of

nutrients and organic matter; assimilation, storage,

and recycling of waste; maintenance of habitats for

migration and nursery; maintenance of the scenery of

the landscape and recreational sites, and provision of

historie, spiritual, religious, aesthetic, educational,

and seientifie infonnation and cultural and artistic

inspiration (Costanza and Folke 1996). The details of these essential biological services

remain poorly understood in terms oftheir systemic processes, their interlocutory effects, and

their co-evolutionary nature between human activity SYStems and natural systems. Most eco

logical services are unpriced and, there is a near total lack of public appreciation of societal

dependenee upon natural ecosystems (Daily et al. 1997; Mooney and Ehrlich 1997).

What is the state of our current ecological capital? With respect ta biological diversity,

expert assessments vary greatly conceming the scale and temporality of the decline, a1though

as early as 1980 it was predicted that SOO,OOO to 2 million species would become extinct

worldwide by the year 2000 (Lovejoy 1980), and that the rate ofdecline wouId increase from

1 per day in 1970, to 1 per hour by the end of the century (Myers 1979). We may already he
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exceeding even these early estimates within tropical forests, which are estimated to contain

over three-quarters of the species on the planet, and are now disappearing at the rate of 17 mil

lion hectares a year (WRI, IUCN and UNEP 1992). Estimates of potential species extinction

in the tropics in general vary from 20 to 50 percent over the next 30 years. lbese species are

predicted to either die out or he reduced to such small populations that extinction is inevitable

(Dyers 1983; Ehrlich 1982; Lovejoy 1980; Simberloff 1983; Wilson 1985).

Lasses of this magnitude are clearly undesirable (Ehrlich 1982; Kim 1993; Myers

1993; Reid and Miller 1989; Wilson 1988). Ehrlich et al. (1977) estimated that in the closing

decades of the twentieth century the rate of species extinction will he some 40 to 400 times

the rate that bas prevailed through most ofgeological tilDe. Much oftbis accelerating loss is

occurring before we have had a chance ta even name these taxa, much less to appreciate the

unique services they provide within ecosystems. Because so few habitats have been ade

quately investigated, estimates of the total number ofspecies on the planet vary by orders of

magnitude trom 3 million to over 30 million. In anyevent, ooly 1.4 million ofthese have been

named andjust a fraction ofthese have been studied in any detail (Wilson 1988). Our knowl

edge of most invertebrates, primitive plants and micro-organisms remains particularly frag

mentary.

Three-fourths of the world's bird species are declining, and nearly one-fourth of the

4,600 species of mammals are now threatened with extinction (Brown et al. 1997). Radar

images of flights of migratory birds across the Gulf of Mexico over a 20-year period reveal

that the frequency oftrans-Gulftlights bas declined by almost 50 percent (Costanza and Folke

1996). In spite of the 1992 Convention on Biological Diversity, in two of the most important

countries when it cornes to biodiversity (Brazil and Indonesia), the 10ss of spccies bas con

tinued to ïncrease. The pace ofdeforestation in the Amazon Basin, arguably the world's great

est single concentration of biodiversity, increased by 34 percent between 1991 and 1994.

Indonesian wildlife is uniquely threatened, with little more tban 1 percent of the earth's land

area, it has roughly 12 percent of the world's mammals, 16 percent of reptiles and amphib

ians, and 17 percent of all birds. It is currently losing species at a rate of 1 a day, driven by a

large and politica11y intluential logging industly as weil as a human population expanding by

sorne 3 million people each year (Ibid). Loss of primary forest impacts on all components of

biodiversity, but especially on our closest relatives, orangutans and great apes, who bave lost

80 percent of their forest habitat in the last 20 years (Kumik 1997).

Our ever expanding use ofenvironmental goods, while ignoring the negative impacts

on ecological services, bas severe ramifications for the 1055 of biological diversity every

where. Since our estimates ofcarrying capacity are dependent upon the value we place on the

needs of other species within buman systems, and the subsequent place we allow them, ail
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approaches to canying capacity are species dependent.

In general, human canying capacity cao he increased

onIy at the expense ofother species (Dale et al. 1995).

The scale and nature of the resources and space that

human activity systems appropriate, therefore, will

detennine the relative space and resources available

for other species. Because ofilS ilTeversibility, the con

servation of biodiversity is undoubtedly one of the

Most important issues now facing our society.

The rates of loss and degradation oftenestrial and aquatic habitats are continuing to

increase and the existing mechanisms to ameliorate this are inadequate. The main cause of

biodiversity loss is habitat destruction tbrough resource exploitation, increasing population

growth and technological expansion (Ehrlich 1988; Ehrlich and Wilson 1991; McNeely et al.

1990; Reid and Miller 1989; WRI et al. 1992). In 1993, 87 million extra people were added

to the planet, bringing the world population to nearly 5.6 billion. The United Nations now pra

jects that world population will not peak until after 2200, when it reaches over Il binion

(Brown et al. 1994).

As our numbers increase, we inevitably displace other species. In the process of

designing and managing human habitats, we also tend

to create conditions in which pest and disease species,

and species with requirements similar to our own,

such as rats, cockroaches and houseflies, are favoured,

and efforts to control them inevitably result in further

negative effects. Even in those countries where bur

geoning human numbers do not appear to he a prob

lem, we are continuing to displace other species from

the highest quality space through deforestation, agri

cultural expansion and intensification, and urbaniza

tion. Moreover, ail of the world's great industrial

cities are located on coasts, large estuaries, large

rivers, or fertile deltas where the life-support capacity

of the natural environment is high, and where we

compete with other species for the same high quality space.

Every sustainable development issue, therefore, without exception, affects and is

affected by biodiversity. Biodiversity may he viewed as a library of historical and emergent

infonnation, and as such provides not ooly a multiplicity of evolutionary and adaptive path-
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1 CHAP4 - 38

ways for future development oflife on earth, but the essential regenerative capacity for aliliv

mg systems (Ehrlich 1988 and Regier 1994). Put simply, we need high biodiversity to ensure

our own survival. Wilson (1985) estimates, for example, that the full infonnation cootained in

the DNA of the common house mouse is equivalent to the text in the 15 editions of the

Encyclopedia Britannica published since 1768, if the former were translated ioto ordinary

printed letters. Schneider and Kay (1994, p. 36) have pushed this idea further. They describe

the gene as:

a record of successful self-organization. Given that living SYStems go through a con
stant cycle ofbirth, growth, death and renewal, al Many temporal and spatial scales, a
way of preserving information about what works and wbat doesn't 50 as ta constrain
the self-organization process is C11lcial for the continuance of Iife. This is the role of
the gene. At the larger scale, it is the role ofbiodiversity.

Because certain species are known to play a keystone role within ecosystems, they especial-

Iy ougbt to he conserved because they have a dispro

partionate effect on the persistence ofaIl other species

(Bond 1993). Such spccies include large predators

that 'manage' competitor populations, mutuaIists such

as pollinators and dispersers that facilitate reproduc

tion, and nitrogen fixers and mycorrbizae that affect

rates of Duttient transfer (Boucher 1985). As weil as

afJecting the survival of other species, keystone

species play a major role in maintaining community

integrity and environmental quality. Thus, the loss of

a keystone species will eventually lead to a multitude

of linked extinctions, by means of a ripple effect that

spreads throughout the ecosystem (Myers 1990).

With respect to ecological services, human

activity systems are seriously impacting these critical

life-sustaining processes. The thinning of the ozone layer is happening much faster than

thought possible several years ago and, in addition, we are now beginning to appreciate that

there may also he significant biological effects from ozone depletion. In response to the 1987

Montreal Protocol on Substances That Deplete the Ozone Layer, global production of the

most significant ozone-depleting substance, the chlorine containÏDg ch1oroflucorocarbons

(CFCs) was down 76 percent from its peak in 1988. Unfortunately, two alternative com

pounds, HCfCs and hydrot1uorocarbons (HFCs), although the latter is ozone benign and the
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fonner significandy less so than CfCs, are both potent

green house gases (Brown et al. 1997). According to

projections by the International Panel on Climate

Change (lPCC), annual HFC emissions couId reach

148,000 tons by 2000 and 1.5 million tons by 2050,

roughly equivalent in global wanning impact to the

current fossil fuel-based carbon emissions of France,

Germany, Italy and the United Kingdom combined.

With respect to climate change, there bas been a generaI upward trend in average

annual global temperature, from about 14.5 degrees Celsius in 1866 to around 15.4 degrees in

1995, the warmest year on record. This trend corre1ates closely with an increase in atmopher

ie levels ofbeat-trapping greeohouse gases, principally carbon dioxide <<:oV. In spite of the

1992 Frameworlc Convention on Climate Change signed in Rio, annual fossil-fuel related

emissions ofcarbon rose by 113 million tons, reaching 6 billion tons in 1995. It DOW appears

likely that over half the signatories to the Convention will Dot meet their commitments to eut

their greenbouse sas emissions to their 1990 levels. By 1996, American carbon emissions

were already 6 percent above the 1990 level, and without major new POlicy initiatives, can he

expected to exceed 1990 levels by a full Il pen:enL

Moreover, carbon emissions have soared dramatically

in developing countries in the first balfofthe nineties.

In China, already the world's second largest carbon

emitter, emissions grew at 5 percent a year in the early

nineties, while economic growth averaged 10 percenL

The International Energy Agency predicts that global

emissions ofcarbon from fossil fuels will exceed 1990

levels by 17 percent in the year 2000 and 49 percent

by 2010, when il is estimaled to reacb nearly 9 billion

tons annually (Ibid). More importantly, tbere is a sig

nificant tinte delay in the reduction of emissions and

effects on the abnosphere. For example, we wouId

need an immediate decline of 68 percent in green

house gas emissions to cause atmospherie concentra-

tions of these gases to stabilize by about 2050 (Robinson 1996).

Globally, cars are responsible for more than 15 percent of greenhouse gas emissions

(National Resourees Defense Councill996), and yet we continue to produce more ofthe same

technology. Global production of automobiles grew to 36.1 million in 1996, witb the most
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dramatic increases occurring in Asi~ where the Oeet size rose 15 percent, to 19.5 million

(Brown et. 1997). While human population bas doubled since 1950, the number of cars has

increased nearly tenfold (Ibid). If countries such as India and China adopt the car practices

and habits of the North American consumer, theu, this will have serious repercussions for

global emissions. Unfortunately, any emiSSiOD standards and increases in gasoline efficiencies

are more than offset by the increase in car usage, as analysts project a doubling of the world

fleet over the next 25 years.

In the early 19605, most nations were self-sufticient in food: DOW only a few are, in

spite of the Green Revolution (high-yield crops and energy intensive agriculture) introduced

during the period 1950-1984. Twenty years ago, Afiica produced food equal to what it con

sumed; today it produces ooly 80 percent ofwhat it consumes (Cherfas 1990). Less than half

of the world's land area is suitable for agriculture, including grazing (Lal1990). Nearly ail of

the world's productive land, flat and with water, is already exploited (Kendall and Pimentel

1994). There bas been a graduai decline in grainland area since 1981, with little or no growth

in irrigation water supplies since 1990.

The human race DOW appears to he getting close to the limits of global food produc

tive capacity based on present technologies (Ibid). Global populatio~ at sorne 5.7 billion

today, is projected to top 8 billion by the year 2020; nearly all the increase will oceur in the

developing world, where the constraints to increased production are even more exacerbated

than in industrialized countries. Experts anticipate that over the next 25 years, food demand

will increase by sorne 64 percent globally, and almost 100 percent in developing nations

(Brown et al. 1996). They further estimate that with the world population at S.5 billion, food

production is adequate to feed 7 billion people a vegetarian diet, with ideal distribution and

no grain feed to livestock (Ibid).

Pressures from growing populations are also straining water resoW'Ces worldwide

(postel 1992). Globally, 214 rivers and lake basins, around whicb 40 percent of the world's

population is located, now compete forwater (Gleick 1993; WRI 1992-93). In China, ground

water levels are falling much faster than the average recharge rate in major wheat and corn

growing regioDs in the North (postel 1992). More than 10 percent of world irrigated area

appears to sutTer from salt buïld-up serious enough ta lower crop yields. There are strong

arguments that the renewable resource MOst likely to perpetuate interstate resource wars is

access to river water (Homer-Dixon 1993). Fisheries stocks are collapsing everywhere.

Coho salmon is DOW extinct in 55 percent of its range, declining in 39 percent, and not con

sidered to be declining in just 7 percent of its range. Ofapproximately 1,000 historie stocks,

only 100 are cODsidered somewhat healthy (Brown et al. 1997). Population and urban pres

sures continue to contribute to a decline in agricultural land (Meadows et al. 1992).

•
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It is clear that the current decline in ecological capital~ and the projected future rates

of draw-down on natural capital and eeological services based on population figures, are not

sustainable. Ecological systems provide the most critical infrastructure for humanity and aIl

their activities (Behan-Pelletier, personal communication). The persistent and continuing,

accelerated declining state ofour ecological capital makes it obvious that we cannot continue

to destroy the Iife supporting resources of the biosphere at the present rate and scale of mod

em human societies, if we accept the interdependence of our survival linked to its sustain

ahility. Human activity systems are essentially a part ofecologjcal systems. Il is ooly our dis

torted worldviews that maintain the perception that we are separate. It may weU he that ifwe

look at what analogs in natura! systems can he incorporated ioto redesigning buman activity

systems on the basis of the processes and functioning of ecologjcal systems, then we May

begin to reverse our decreasing ecological base, and, begin to restore degraded ecosystems.

Ecosystems are unique, often highly dynamic open systems characterized by complex,

non-linear relationships between the parts and the wbole. They exhibit self-organizing main

tenance and regulatory and co-evolutionary processes, sorne of which May he fairly resilient

and others highly susceptible to disruption by imposed stresses (Holling and Sanderson 1996).

The task in working with ecosystems is to support these processes-thereby building negen

tropy-while knowing that our UDd~;andingof them is fragmentary and often inadequate to

provide a solid foundation for wise decision-making. AlI spccies are the product of co-evolu

tionary processes~ a few species being highly adaptable, but most being highly specialized,

with narrow environmental requirements and tolerances. Appropriate decisions must he based

on an understanding of this complexity; we must assign priorities understanding the implica

tions of irreversible (biodiversity) versus reversible (economic) crises in mind.

Ecosystems are composed ofcommunities, that are made up ofdefmahle and interde

pendent assemblages of populations of ditTerent species. These populations tend to he struc

tured in chains and webs from producers, to primary, secondary and tertiary consumers, to

scavengers to decomposers. Ecosystems are open systems, that is, things are constantly enter

ing and leaving, and they are characterized by material and energy flows. These materials,

which include carb~n, phosphorous, oxygen and nitrogen, flow in cycles of varying com

plexity and scope. Energy flows through ecosystems according to the laws of thermodynam

ics. The first law states that energy may he transfonned from one forro (such as light) into

another (such as food), but is never created or destroyed. The second law states that no process

involving an energy transfonnation will oceur unless there is a degradation of energy from a

concentrated fonn (such as food or gasoline) ioto a dispersed forro (such as heat and carbon

dioxide). Known as entropy, it is a measure ofdisorder in tenns of the amount ofunavailable

energy in a closed thcnnodynamic system. To survive and prosper, bath natural and buman
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systems require a continuous input of high-quality energy, storage capacity and the means to

dissipate energy. These three attributes are part of the maximum power principle, that states

that the systems most likely to survive in this competitive world are those that efficientiy

transfonn the most energy into useful work for themselves and for the surrounding systems

with which theyare linked for mutual benefit (Odum and Odum 1981). Successful systems

also use these entropic processes to create order and mechanisms for maintenance, renewal

and evolution (negentropy).

Fundamental charaeteristics of ecosystems are scale and limits, notions that apply

equally to human activity systems (Commoner 1975; Leopold 1949; Meadows et al. 1992),

although we may postpone the day ofreckoning by taking from others, especia1ly those yet to

be hom. As we move closer and closer to these limits, we are reducing our resilience, there

by limiting our options to respond to further stressors on both human and natural systems.

Another integrai part of ecosystem functioning is feedback loops that maintain a balance

between inputs and outputs. In ecosystems, individual parts are as important as the whole, a

type of dynamic connectedness. An ecosystem is a set of coherent evolving and interactive

processes, an open system that co-evolves with its larger environment, just as human systems

function as a part of the larger natural system, the biosphere.

Diversity enables a system to restore functions after a stress has been imposed because

options are available. This is limited by the system's inertia, that is its ability to resist change,

and resiliency, its capacity to absorb a certain amount

of stress. Without functional diversity, all systems,

both natural and human, become increasingly more

rigid and less responsive to external signais over lime,

ultimately leading to total system collapse (Holling

1993). ft appears to he a near universal truth that

whereas funetional diversity is the foundation of

developmental progress within complex systems, uni

formity (and dysfunetional diversity) leads to stagna

tion and decay (lCorten 1995).

Ecosystems can also he described as self-deter

mining, self-organizing and self-renewing; with a systemic interconnectedness over space and

time of ail natura! processes; and by their openness and the creativity of their unpredictable

evolution (Janstch 1980). They are dynamic living systems, where uncertainty and surprise

are the nonn. The beliefs of the 1970s, that for management purposes one cao assume that

ecosystems are stable, closed, and internally regulated and behave in a detenninistic manner,

are at last being replaced by a growing recognition that ecosystems are open, in a constant

•
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state of fl~ usually without long-term stability, and affected by many factors outside of the

system (Mangel et al. 1996). ~~Self- supporting" and ~~self-maintaining"are key tenns charac

terizing the natural environment, which operates without energetic or even economic tlows

being fully controllable (Odum and Odum 1972).

Are there essential ecological principles, ways of organizing and processes that MaY

prove to he important analogs for human activity systems to implement sustainable develop

ment? For example, is it important to he aware that young ecosystems are characterized by

production, growth and quantity; and that mature eeosystems are characterized by protection,

stability and quality {Odum 1969)1

Let's look at what happens as an ecosyst~of the autogenic, autotrophic type, moves

through ecological succession (Table 4.1).

Table 4.1 Typïc.allucceslioaal ecOI)'IteID ~""Ia

increases
increases

Trend ln eeo'agical deveIOpmew1t
88I1y stage to climax

or
youIh to maturity

or
growth stage ta sIeady state

Communlty Structure

Energy Flow (Communlty Met8bo1ism)

increases during earty phase of succession;
litIIe or no Increase during secondaty succession

dec:reases
increases
P>RtoP=R
decreases

incfeases
from Iinear food chains to compfex food webs

Biogeochemlcal Cyctes

beoome more cIosed

inaeases
incroases
Incntases

Natuml selection .nd Reguldon

from r-selection (rapid growth) to
K·selection (feedback control)

Ecosystem charaderistïc

Total biomass (B)
Organic marter

Gross primary production (P)

Net community production (yield)
Cornmunity respiration (R)
PIA ratio
P/B ratio
BIP and BIR ratios

(biomass supportedfunit energy)
Connectedness

Mineral cydes
Tumover lime and starage of essentiaJ

elements
Raie of detritus
Nutrient conservation

Growth fonn

•
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Quality of biotic components
Niches
ure cycleS
Symbiosis (living together)
Entropy
Infonnation
Overall efflCiency of energy and nutrient

utilization

incfHses
increasing specializalion
lengCh and c:ompIeJâty inc:reases
incteasingly mutualistic
de<:reases
increases

increases
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This framework of successional theory May have important analogs for the future devel

opment ofhuman society, since both natural ecosystems and human activity systems are com

plex adapative systems. For example, the species (or other component) matrix appears to

adapt to the streogth and variety of energy and material inputs. A dominant strategy within

nature, then, is to diversify, but oot to the extent of reducing energetic efficiency (Odwn

1975). This principle of "maximum protection" (that is, trying to achieve maximum support

of complex biomass structure) appears contrary 10 the current stra~ of human beings,

which usually emphasizes "maximum production" (trying to obtain the highest possible field,

often regard1ess of costs) (Odum 1969).

The relationship between gross production (P) and total community respiration (R) is

important for understanding the total function of the ecosystem and predicting its resistance

in the event ofPerturbation (outside forces). One lcind ofecological "steady-state" exists when

the annual production oforganic matters equals total consomption (p1R=1) and ifexports and

imports of organic matter are either nonexistent or equal (Odum 1975).

When primary production and heterotrophic use are not equa1, that is PIR is greater or

less than l, and when organic matter either accumulates or is depleted, then the community

changes by a process ofecological succession. Succession May proceed toward a steady-state

condition in which P equals R, either from an extremely autotrophic (producers) condition

(P>R) or from an extremely heterotrophic condition (consumers) (P<R).

The rate of biomass energy production to rate of energy flow is another important

property of ecosystems. Biomass and the standing crop oforganic matter increase with suc

cession. In both aquatic and terrestrial environments the total amount of living matter (bio

mass) and decomPOsing organic materials (detritus and humus) tend ta increase with time.

The larger the biomass (8), the larger the respiration (R), but if the biomass is large and the

structure diverse and weil ordered, the respiratory maintenance cost per unit of biomass cao

he decreased (Odum 1975). Whereas the strategy of natural systems seems to he to reduce

the RIB ratio, our strategy bas tended to the opposite, by harvesting as much as possible and

leaving as little structure and diversity within the landscape as possible. It May weil be that

human activity systems should model their management and planning by mimicking as much

as possible the characteristics of mature ecosystems, gjven the current interpenetration and

interdependence of natural and human systems.

Holling's (1986) ecosystem model May provide another possible analog for the nec

essary reconciliation ofmaintenance (and regeneration) and production processes, and for the

elimination of artificial separations that permeate our current institutional systems.

•

•

•
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figure 4.1. The four ecosystem fUnoctioas (HolliDg 1986)

Holling proposes four basic phases that are common to all complex systems, and a spiraling

evolutionary path through them. According ta this model, systems evolve from the rapid col

onization and exploitation phase (1), during which they capture easily accessible resources, to

the conservation phase (2) ofbuilding and storing increasingly complex structures. Examples

ofthe exploitation phase are early successional ecosystems colonizing disturbed sites and pio

neer societies colonizing new territories. Examples of the conservation phase are climax

ecosystems and large, mature bureaucracies.

The release that occurs within the l;l;creative destruction" phase (3,4) involves the

breakdown of mature structures via aperiodic events such as fue, storms, pests, or via politi

cal upheavals. The released structure is then available for reorganization and uptake in the

next exploitation phase. The amount ofongoing creative destruction that takes place in a sys

tem is thus critical to its behaviour.

The conservation phase within bureaucracies often build elaborate and tightly bound

structures by severely limiting creative destruction, but these structures predictably become

increasingly brittle and susceptible to massive and widespread destruction. This is evident in

the former Soviet Union and currently in (phase 3) Canada, with the widespread

federal/provincial gridlock. If sorne moderate level of release is allowed to occur on a more

routine basis, the destruction occurs on a much smaller scale, through it's co-evolutionary

renewal (phase 4), and is able to support a more resilient system. It would appear that our cur

rent institutions are locked in a spiraling pattern ofexploitation and conservation, and we have

lost our capacity for release and renewal. We must now actively integrate these latter process

es into govemment POlicy development and program design.
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If we now tum to the buman activity systems, as we have developed ftom hunting

gathering societies to our post-modem information age, and examine how our systems have

evolved, we gel a totally ditferent scenario in modem

day societies. In our short history, relative to other

species, mankind bas experienced a succession of

growth states with ever-increasing levels of popula

tion density, resource and energy utilization, and envi

ronmental impact.

Furthermore, none ofthe essential "public ser

\t;ces of the global ecosystem" (Ehrlich et al. 1977)

are currently valued by the dominant socio.economic

system. No nation on the planet subtracts the costs ofbiotic impoverishment, soil erosion, poi

sons in the air or water, and resource depletion from gross national product. Rather, such

impacts are paradoxically regarded positively. For example, the Exon Valdez oil spill off the

coast ofAlaska was reflected as an increase in our gross national product (GNP) because of

the costs of labour and raw materials required to clean up the spill. Nowhere are the costs to

the marine life, their loss and the long-tenn pollution reOccted in national accounts. Nor cao

we even accurately assess their costs gjven the interactive effects and complex functioning of

ecosystems.

There have been sorne preliminary attempts to put a value on these key ecological ser

vices. Constanza et al. (1997) have estimated that the current economic value of 17 ecosys

tem services for 16 biomes is in the range of US $16-54 trillion per year, with an average of

US $33 trillion per year. Global gross national product is around US $18 trillion a year.

Pimentai (1996) estimates that whereas the value of over-the-counter, plant-based dnJgs is

$84 billion annually, ecotourism is $500 billion.

Thus, there is a fundamental imbalance in bath the way we record our financial affairs and

the way we think about what is valuable. Valuation involves resolving fondamental philo

sophical issues (such as the underlYing bases for value), being aware of the context, and the

defining of objectives and preferences, ail of which are inherently uncertain (Daily et al.

1997). This quantification becomes even more problematic with ecologica1 systems, because

ecosystem-Ievel experiments are difficult to conduct, the outeome cao he costly, and they need

to be pursued over long periods of lime (Carpenter et al. 1995).

It must be recognized, however, that not ail ofnature can he quantified. For, how does one

assess the 10ss of the common loon to Canadian society? This involves, in addition to tradi

tional valuation, complex aesthetic, spiritual and ethica1 considerations as weil. What value

do polar bears have to Canadians? How will our society he affected by their disappearance or

•

•

•
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decline? Do we consider that we would he worse off or are we indifferent to whether they

become extinct? Do we save only the attractive birds and mamma1s, or do we consider the

trade-otTs between those spccies that provide critical keystone functions essential for the

maintenance ofecosystems? There are no easy answers to any of these kinds of questions.

It is important to realïse, therefore, that although economic valuation ofecological ser

vices and benefits must he confined to use values, the sometim.es larger qualitative vaIues sim

ply cannot he measured; and that these values are based in both use and non-use. Use value

includes direct value (e.g., harvesting for food), indirect value (e.g., contributing genetic

diversity), and option value (e.g., the potential for future contribution). Non-use value derives

from a resource's existence and intrinsic value for aesthetic pleasure, a bequest to future gen

erations, and as a contributor to the general feeling about the environment (Norton 1987;

Pearce and Turner 1990; and Pearce 1993). We cannat dard to wait for such valuations ta be

performed before initiating programs ofconservation,

rebabilitation and policy reform.

The failure ofmodem human activity systems to

understand, value and take into account this critical

ecological capital bas resulted in a significant decline

in our natura! assets, and the ability of the earth's

ecosystems to continually absorb the impacts of

human activities. In tenns of the scale of aIl human

endeavours - our population size, our waste prod

ucts, our use of renewable and no~-renewableresources; our economic practices and most

importantly, our appropriation of the net primary productivity of the biosphere, we are now

clearly approaching critical thresholds.

Ecosystem structures, functions and processes are primarily concemed with the main

fainance of systems, whereas human systems are mainly concerned with production with lit

tIe or no attention paid to maintenance (Hill 1998). We have been far more efficient in design

ing incentives to capture the flow of eeosystem goods than in protecting either the capital

stock or the flow of ecosystem services (Hanna and Jentoft 1996). An important feature of

ecosystems is that they are for the most part sustainable and self-organizing, and there is vir

tually no waste. It would appear, therefore, prudent for human activity systems to look at rec

onciling methods ofproduction with an equal emphasis on the rehabilitaion and maintenance

of ecosystems that provide the essential services for ail life, including our own. We need a

common language and an adequate conceptual framework within which to work (Constanza

and Folke 1996), and institutional refonn based on a convergence of human and natural sys

tem cycles (Holling and Sanderson 1996), and an emphasis on fondamental system design
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In Appendix K., 1have explained in greater detail

some of the ecological tenns used in this chapter. In

Appendix L 1 have illustrated some of the Many

"alternative" paradigms for restoring balance between

human aetivity systems and natura! systems, including

two Charters of Rights for the Environment. As well,

1 examine in greater detail some competing views

about nature and man's environment inAppendîx M. Although Dot comprehensive, it is meant

to illustrate the cumulative thinking over lime about these issues. We have had ample wam

ing from a wide variety of experts since the beginning of the 20th century, and a history of

boom and bust resource cycles. One bas to ask the question why they have not had more

debate on the mainstream agenda.

Avoiding these cycles will depend upon recognizing key ecological imperatives and

proactively acting upon them. Five key ecological imperatives that 1believe are necessary for

human activity systems to realize sustainable development imperatives are: movement away

from r- to k-strategy behaviour worldwide; redesign ofail human production systems to pro

duce virtually no waste; societal detennination ofthe appropriate scale ofhuman activity sys

tems relative to the maintenance (and enhancement) of ecological systems; maintenance of

functional biological diversity worldwide, and reduction of human-induced impacts on cli

mate change.

•

•

•
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Social Imperatives

Complex societies in fast-changing environments gille Tise 10 sets or systems ofproblems
(mela-problems) rather lhan discrete problems. These are beyond the capacity ofsingle

organizations 10 meet. Inter--organizatiolUll collaboration is required by groups oforganiza
tions al whal is ca//ed the "domain" leve/.

(Trist. 1983. p. 269)

The preceding chapter bas shown how seriously ecologica1 capital is declining for

Many reasODS. Social capital is dependent upon ecological capital, just as it is also dependent

on economic capital. Ali countries now face enormous social pressures from the interactive

effects ofover-population and associated environmen

ta! degradation, both ofwhich are linked to and under

pinned by poverty and inequity. A quarter of the

world's people remain in severe poverty in a global

economy ofS25 trillion (Human Development Report

(HDR) 1997). An estimated 1.3 binion people survive

on less than the equivalent of$1 a day. Weil over a bil

lion Jack access to safe water. And nearly a third ofthe

people in the least developed countries-most of which are in Sub-Saharan Africa-are not

expected to live to age 40. Halfa million women die each year in childbirth-at rates 10-100

times those in industrial countries. Worldwide, women face the worst threats ofviolence. It is

estimated that a third of married women in developing countries are battered by their hus

bands during their lifetime (HDR 1997).

Developed countries, despite their greater material well-being, face poverty of a dif

ferent kind. Rising unemploymen~declining disposable incorne and cuts in social services

are driving Many people into poverty, and some from relative poverty to absolute poverty. In

the midst of increasing wealth among the upper classes of the North, hundreds of thousands

of people are without housing on any given day, and several million are 50 poor and vulnera

ble that homelessness is a daily threat (Erikson 1994). In industrialized countries more than

100 million people live below the poverty Hne, which is set at half the individual Median

incorne; and 37 million people are jobless (HDR 1997).

In addition, poverty among the elderly and children bas increased dramaticaIly. In

Australia, the United Kingdom and the United States more than 20 percent of the aged are

income poor. One in every four children in the United States is income-poor--one in six in
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Australi~ Canada and the United States. In the United States every year nearly 3 million chil

dren are reported to he victims ofabuse and neglect. About 75 million children aged lOto 14

in developing countries--45 million ofthem in Asia, 24 million in Africa-are often working

in slavery, prostitution and bazardous conditions. Each year, an estimated 1 million children,

mostly girls in Asia, are forced into prostitution (HDR 1997). In Canada, although 20 percent

of Canadians aged 16 and older are at the higbest levels of literacy scales, 22 percent have

very limited Iiteracy skills and an additional 26 percent have some difficulty reading and wrït

ing (Govemment of Canada (997).

In the past year, the Human Development Index, a measure created by the United

Nations Development Program to gauge the degree by which people have available to them

the resources needed to attain a decent standard of living, bas declined in 30 countries, more

than in any year since the Human Development Report was tirst issued in 1990. Meanwhile,

in many of these countries gross domestic product (GDP) continues 10 grow. The perversity

is that this measurement, which is currendy used to define "progress", is a more accurate indi

cator ofsocial decay. Ind~ primary indicators ofsocial dectinet such as crime, divorce, and

mass-media addiction, actually increase the GDP. Divorce, for example, makes a significant

contribution through professional 1ega1 bills, the establishment of second households, and

increased transportation costs, therapy and counseling. Similarly, crime positively adds to the

GDP through a growing crime-prevention and security industry with revenues of more than

$65 billion a year (Cobb et al. 1995). A sunilar perversity happens with respect to resources

and the environment. The more a nation depletes its natural resources and degrades its envi

ronment, the more the GDP ïncreases. This violates basic accounting principles, as it portrays

the depletion of capital as current incame. Most pollution, for example, shows up twice as a

gain. Toxic chemicals, for example, once when the factory produces them and liberates them

into the environment, and again when the nation spends billions of dollars to clean up the

resultant toxic site (Ibid 1995).

The increasing globalization of the world's economies are having negative etIects on

civil societies everywhere. Many communities are facing profound social disruptions as they

struggle to diversify in this post-NAFrA, post-industrial age. l'bere is an accelerating eco

nomic interdependence, decreasing national sovereignty, with the emergence of a truly glob

al set of corporations and financial institutions and increasing pressure to maintain interna

tional competitiveness. As weil, there are pressures to reduce public sector spending in indus

trialized nations, including spending on social programs, coupled with growing problems of

structural unemployment in many industrialized economies. There is growing international

debt with the resultant imposition of Intemational Monetary Fund (IMF) sttuctural adjustment

policies in developing country economies.

•

•

•
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Concurrent with this globalizatio~ three particularly disturbing trends are emerging.

First, there appears to be increasing incorne disparities, both among and within countries, cou

pIed with rising levels ofabsolute poverty. A review ofglobal economic growth since the mid

century shows growth peaking during the sixties at an annuaI rate of 5.2 percent, thereafter

dropping in each of the next two decades (Brown 1995). There is much debate about whether

these two etIects are made worse or better by this trend toward global economic integration

(Henderson 1991; Rees and Wackemagell994; Waring 1995), but regardless ofone's views,

it is clear that current socia.economic conditions are unsustainable for a large and growing

proportion of the world's population in both~ed developed and developing countries.

Although the ratio of global trade to GDP bas been rising over the past decade, it bas been

falling for 44 developing countries, with combined populations ofmore than a billion people.

The least developed COURtries, with 10 percent of the world's people, bave only 0.3 percent

of world trade, half their share of two decades ago (Brown 1995).

Second, there is a world-wide trend towanl the incre8Sing feminjzatiOD ofpoverty and

women's continuing social exclusion. Although women makc up just over halfofthe world's

population (50.4 % in Canada) and contribute to over two-thirds of all the labour hours

worked by the human race, they are disproportionately poor.

Estimates indicate that womeo are the sole breadwinners in one-fourth to one-third of

the world's households; and at least one-fourth of ail other housebolds rely on female eam

ings for more than 50 percent of total income. In Canada, in 1993, 56 percent of ail people

below the poverty line were women. This increased

to 72 percent among those over age 65. Children bear

the bnmt of women'5 economic inequality. Of the

60 1,000 children in Canadian single-parent families

headed bywomen in 1993, 6S percent were below the

poverty line, compared to 18 percent ofail children in

twO-parent families. Clearly, gender bias contributes

to the increasing feminization ofpoverty globally; in its various fonDS it prevents hundreds of

millions of women from obtaining the education, training, bealth services, chiId care, and

legal status needed to escape from persistent poverty.

About one io five Canadian children - more than 1.4 million - live in poverty.

Studies show that poor children are more likely to lead a life of poor heal~ poor education,

trouble with the law, and dead-end jobs. Thus, children barn ioto poverty usuaHy remain in

poverty the whole of their lives, perpetuating a continuaI cycle ofwinners and losers, clearly

an unsustainable pathway over the long term. A society tbat tolerates 20 percent of its chil

dren growing up in poverty i5 not a healthy society. This, in tum, leads to a rotten economy
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(paul Martin, January 10, 1997), and increasing unsustainability.

Despite the importance of women's role in society and the advances they have made

toward securing equality, according to the Human Development Index (HDI), women have

lagged behind men in every country for which data are available (1992).

In 1995, the United Nations made gender analysis integral to the overall annual report

ing process, by adding two measures: Gender Development Index (001) and Oender

Empowennent Index (OEM). The latter measures the extent to which women and men are

able to actively participate in economic and politicallife and take part in decision-malcjng. Il

is clear that altbougb the pace of development bas

been robust, it bas been accompanied by rising gender

related disparities both within and between nations.

Women still constitute 70 percent of the world's poor

and two-thirds of the world's ilIiterates. They occupy

only 14 percent ofmanagerial and administrativejobs,

10 percent of Parliamentary seats and 6 percent of

Cabinet positions in Canada.

Ultimately, the continued exclusion of women ûom ecological, economic and social

opportunities is not sustainable. Ifsustainable development, through the reconciliation ofail three

imperatives, is to he rea1ized, bath short- and long-term equitable access to the fundamentals of

Life by women as well as by men would appear ta he a basic precondition.

Gender inequity is particular1y significant in certain sectoI'S. For example, women repre-

sent only 17 perœnt ofCanadian university faculty and

continue ta he significandy under-represented in disci

plines with direct environmeotai significan~ such as

ecology, biology, economics and geography. In COlpO

rate decision maJdng, only 2 percent of chief executive

officers in Canada, and 2 to 3 percent of top American

executives, are women. This under-representation of

women in positions of sustainable development deci

sion-making and in the primary sector labour force,

ensures that women's concems are likely to he neglect

ed when generating and implementing sustainable

development policy. The participation of women in

environmental industries, and in businesses promoting

Agenda 21, is poor; almost 90 percent of employees in

environmental industries are male (MacDonald 1995).

•

•

•
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Because strengthening the power of women to choose and act is congruent with rec

onciling the three imperatives, it is an essential condition for the achievement of sustainable

development. For example, a recent study conducted in four countries in Africa by the World

Bank showed that a 15 percent increase in food production could be achiev~without con·

SUDling more resources, ifwomen had better access to land, production inputs (credit, fertil·

ïzer, and improved seed) and markets. Additional data

from the World Bank (1997) indicates that if the edu

cation of girls and women had been raised 30 years

ago to the level that boys and men then enjoyed, fer

tility levels today would be nearing the target ofglob

al population stabilization. Furthermore, household

welfare among the pooIest would he higher and local
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able development practices, POlicies and programs

throughout society.

A third global trend is the rising concentration of income, both within and between

countries. The ratio of the income of the top 20 percent to that of the poorest 20 percent rose

from 30 to 1 in 1960, to 61 to 1 in 1991-and to a startling new high of78 ta 1 in 1994 (HDR

1997). This income disparity gap bas been increasing

in spite of structural adjustment programs and finan

cial assistance from the international monetary agen

CÎes. Incorne disparities are also rising within devel

oped nations, paradoxically as wealth increases, it is

becoming more and more concentrated. In 1994, in 29

of the 68 developing countries for which data were available, the ratio of incornes of the rich

est 20 percent 10 those of the poorest 20 percent was over 10 to 1; in 16 countries, 15 to 1;

and in 9 countries, 20 to 1 (HDR 1997). During the present decade overall income Pef person

bas actually declined slightly (Brown 1995).

Such inequalities undermine human development, locally, nationally and globally.

Disparities in incorne produce disparities of impacts. The per capita contribution to atmos-
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(Diamond 1993, pp. 2S1-271)

pheric pollution and global climate change is often orders of magnitudes higher for citizens

ofthe industrialized countries tban for those in poorer nations (Ehrlich and Ehrlich 1991). The

dominant EuroAmerican socio-economic paradigm, now being promoted throughout the

developing world, is a main cause of increasing poverty. The conversion of staple crops to

cash crops has contributed to increasing malnutrition and a decrease in the ability to meet

basic needs while, at the same lime, it bas concentrated wealth in the bands of a few, and

deprived Many from achieving sustainable livelihoods. About 1 billion people still do not

have access to diets that cao support normal daily activity, and nearly 500 million are slowly

starving to death (Daily &. Ehrlich 1996).

Paradoxically, with increasing global population bas also come homogenization. Just

as we are losing biological diversity, it appears that we are losing cultural diversity as weil.

Brazil, for example, bas lost 87 tribes in the first half of this century, and one-third ofNorth

American languages and two-thirds ofAustralian lan-

guages have disappeared since 1800 (Duming 1992).

Over one half of the world's 6,700 languages are now

moribound, and spoken only by people who are mid

dle-aged or older (Harmon 1995). As humanity's 00

guistic heritage disappears, much of our knowledge,

wisdom and history vanishes with il.

Human health is also directly linked to loss of

cultural and biological diversity. According to the

World Health Organization, over 80 percent ofpeople

rely for their primary health care on traditional plant

medicines (Dobson 1995). Most villages in the world

are no longer surrounded by the natural habitat that

fonnerly provided Most of their indigenous medicines; and bodies of folk knowledge are dis

appearing at an unprecedented rate. It is estimated that one indigenous culture becomes

extinct annually in the Amazon Basin alone (Ibid). Plant-based pharmaceuticals are inextri

cably linked to biologjcal diversity. In the USA, 9 of the 10 top prescription drugs are based

on natural plant compounds (Farnsworth 1988), and 118 out of ISO top prescription drugs are

based on chemical compounds from other organisms, three quarters of them being derived

from plants (Daily & Ehrlich 1996). High population density may also affect human health,

by facilitating the spread of contagious diseases such as dysenteries and influenza (Ewald

1994).

Within the next decade, more than balfthe world's population, an estimated 3.3 billion,

will he living in urban areas, a demographic shift with far-reaching negative implications for

•
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the environmenL It is estimated that by 2025, two thirds of the world's people will he living in

urban areas (United Nations 1995). Cities are also

reaching unmanageable sizes - Tokyo, 27 million;

Sao Paulo 16.4 million; Bombay 11.5 million - plac

ing enormous strains on the institutional and natura!

resources tbat support them (Ibid). Most cities now

have hea1th-tbreatening levels of a range ofpoUutants,

particularly, air poUutants, and these burgeoning cities

are forever expanding into fragile ecosystems - near-

Iy 40 percent of cities larger than 500,000 are located

on the coast (WRI et al. 1996). The ecological imprint of ail cities extends far beyond their

geographical boundaries (Wackemagel8Dd Rees 1996). For "ampte, London's eeological

footprint for food, forest products, and carbon assimilation is 120 limes the geographic area of

the city proper (Ibid). Similarly, Folke et al (1991) found that the aggregate CODSUlDptiOD of

wood, paper, and food (including seafood) by the iDhabitants of 29 cities in the Baltic Sea

drainage basin appropriates an ecosystem area 200 limes larger than the area ofthe cities them-

selves. Nationally, the total land required to support

AirpoUlltÎlllI is "",l1li6 lM worItI'. ,.,., III present consumption levels by the average Canadian is
Mexico City, witIr luIIIIJI ÜIIpIICfS ad_.M at least 4.3 hectares, including 2.3 hectares for carbon
III about 200 billioll .u.rs • yMr•

dioxide assimilation alone. Thus, the per capita eco-

logical footprint of Canadians is almost three times

their Ufair Eartbshare7t of 1.5 hectares (Wollard and Rees, in press).

Socially, govemments and communities around the world are under unprecedented

stress. There is an emerging alienation between the population and the systems ofgovernance

in Many industrialized countries. Contlict exists between the desire to cut taxes and reduce

debt, and to maintain social and environmental pro-

grams. This increasing alienation and distrust of gov

emment is resulting in significant losses in "social

capital" (Cox 1995, Roseland, in press) and, in some

inner cities, unprecedented increases in violence and

crime. Coupled with this violence is an increasing

civic disengagement in American society of approxi

mately 40 Percent (Putman 1993), and voting patterns

in Canada would tend to support the same trend here.

ln the fonner Communist block countries, fragile

structures of govemance are often barely surviving

•
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•
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the stresses of converting to market eeonomies. In developing countries" the strains of pover

ty, rapid population growth, rapidly industrializing economies with their massive environ

mental impacts often overwhelm their ability to maintain viable social and cultural systems.

There is growing evidence that the competing forces of centralization and decentral

ization are leading to various forms of nationalism, tribalism, ethnie strife, separatist move

ments, and arguably greater susceptibility to demagoguery and political authoritarianism.

These sentiments are undoubted1y linked to the grow

ing sense ofa1ienation, fear and loss ofcommunity in

many parts of the worlcL Traditiooal notions ofglobal

security are undeI' threat and global security is also

threatened by the increase in global arms expenditure.

In the post-Second World War period (1945-89), the

level of this trade increas~ in reaI terms, four or five

limes, according to a 1989 United Nations study

(Head 1991). More disturbingly, much of this anns

trade is to developing countries, diverting necessary

expenditures from critical social infrastructure to military expcnditures.

In country after developing country, not least in Africa, expenditures on the defense

sector exceed those in social sectors, often more than on health and education expenditures

combined (Ibid). The face of confliet is also changing from conflict between major nation

states to inter-state warfare. OnIy 6 out of 101 confliets in the period 1989-96 were interna

tional. An estimated quarter of a million ehildren are soldiers, and children under 18 years of

age were among the combatants in 33 eurrenl or recent conflicts (Brown et al. 1998). In addi

tion to major weapons systems, tberefore, hundreds of millions of low-tech, inexpensive and

easy-to-use weapons are the new tools for most kil1ing--causing as mueh as 90 percent of the

deaths. An estimated $3 billion worth ofsmall arms and light weapons are shipped across bor

ders each year (Ibid). Such an arming of the world, combined with the decline in social cap

ital, has c1early exceeded the "carrying capacity" of our ability to govem in Many places in

the world.

The preceding data illustrate the psychopatbology that occurs when a civil society

designs and operates its systems without adequate reference to the interrelated nature and rec

onciliation ofecological, social and economic imperatives. There are numerous pervasive and

systemic barriers that work against such a reconciliation, and changes of the magnitude

required to move 10 more sustainable societies in both the North and the South are socially

problematic. The measures required in both the North and the South May at first appear para

doxicaI, but in reality, they may actually converge through reconciliation and integration of

•
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these three imperatives. Whether social transfonna

tion of this kind is possible globally will he the chal

lenge of the next decade. Fundamental changes will

have to he made in the way we make decisions, in the

way we do business, in our social constructions ofthe

world and of the place of the human species in the

biosphere ifwe are to achieve the meaningful imple

mentation of sustainable development to safeguard

•

the future of successive generations.

It is clear that the increasing globa1ization of human activities and large-scale move

ments of people means tbat humankind is in an era of moral co-evolution of ecological and

socio-economic systems al regioaal and even planetary levels (Holling 1994). In biology, co

evolution refers to the pattern ofevolutionary change oftwo c10sely interacting species where

the fitness of genetic traits within each species is largely govemed by the dominant genetic

traits ofthe other. Co-evolutionary explanations, therefore, invoke relationships between enti

ties that affect the evolution ofthe entities. Everything is interlocked, yet everything is chang

ing in accordance with the interlockedness. Co-evolution is organic and unpredietable because

of the interactive effects between human and natural systems, and in human systems cm he

depicted by the following model (Figure S.l).

Values, Goals,
Priorities, Policies

Information
Knowfedge
Sialis

Environment
Natural Resources
Wildlife
Human Heatd1 & Well.œing

Institutional Structures
Politicai Structures
Business, Services
Educationaf & Research Institutions
International Agreements

Technologies

•
Figure 5.1 Main areas 10 coosider to achicve aH:volutionary sustainable development

(Norgaard 1994. modified by Hill 1994)
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Norgaard uses the co-evolution ofpests, pesticides and policy in the twentieth centu

ry as an exarnple of the co-evolutionary process. With the discovery of DDT in 1939, and

other organochlorine insecticides saon after, the use of insecticides expanded dramatically

after World War II. Their initial effectiveness set off a spiraling co-evolutionary process

between pesticides and pests. The few insects that survived were the ones most resistant to the

pesticide, and a high proportion oftheir offspring carried the genetic traits that favoured resis

tance. Given the number of insect generations in a season, the selective pressure of insecti

cides on the evolution of resistance was dramatic. Coupled with the problem of more and

more species of pests developiDg resistance, thereby necessitating greater and greater use of

insecticides, was the opening ofniches for secondary pests less susceptible to the spraYing for

a variety of reasoDS. Their resurgence was even greater than would occur through natural

processes because ofthe competitive niche opened up by the demise of their cohorts. Because

the sprays are invariably more lethal to the predators than the pests, the pest populations return

even faster. Ironically, in spite of this pesticide treadmill, crop losses to insects are about the

same as they were before the use of modem insecticides (Norgaard 1994).

Keeping in mind Norgaard's co-evolutionary process (Figure 5.1) and HoUing's

ecosystem model (Figure 4.1), how cao the dominant paradigms and prevailing myths and

metaphors he changed and used for the social reconstructions 50 necessary for sustainable

development? Sïnce the 1930s, there bas been an impressive amount of literature produced

arguing for alternative paradigms and ways of viewing the world and human relationships.

Yet, there has been a systematic refusa! by mainstream agendas to debate these alternative par

adigms. With reference to the above diagram, institutional and political structures, in con

junction with technologies, exert powerful influences on the other four spheres. In some ways,

they colonize the other areas to maintain their influ-

ence and power, for example, technology cao become

a powerful ushaper" of the other four points. As elab

orated further in Chapter 8, the larger the scale of

human activity, the greater the rate of change and

dependance on increasing technology.

Astounding. shifts in vision bave happened

before, most recently, the collapse of the Berlin Wall

and the break-up of the monolithic Soviet Republic. What we should avoid doing is simply

trying to flX the existing dominant socio-economic paradigm which bas systematically

degraded bath ecological and social capital, and is in the process ofdistorting economic cap

ital. Deeper ways exist, however, tbat cao challenge and hopefully change these pervasive

•
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influences. One of the questions we have to ask ourselves is whether strengthening civil soci

ety means hiring more policem~or encouraging more people to know tbeir next door neigh

hour's name (PubDan 1996).

Williamson's (1980) concept of mutual synthesis, derived from years of study and

research from the Pec/cham Experiment. provides another lens on our relationships with the

world. Instead of the planner's view of the environment as innately hostile, passive or dead,

Williamson viewed the environment as a field offunetion where individual and environment

work in strict mutuality. This mutuality is dwacteristic of even the simplest cell, and com

mon to aIl living beings. Thus, the amoebae eocountering a particle offood in its environment

engulfs and digests il. "Once within the body the morsel is picked ta pieces, chemically ana
Iyzed, sorted out and separated. Certain selected POrtions are then as it were reshaped and

woven inlo its vecy substance according ta its specifie arder. thereby adding 10 and develop

ing its unique basic design" (p. 27). A process tbat Williamson described as "synthesis",

meaning the "living power ta build op a basic organic design from the substance of the envi

ronment." This process of synthesis is identical whatever the interaction, he it food, Iight or

social relationships. It is mutual, an unending process between living organisms and their

environment. The healthy individual, therefore, is one who enjoys a buoyant and creative

mutuality with the environment.

At the individual level, education bas a critical role to play in changjng our con

sciousness around dominant paradigms and mythologies. An important tirst step will he to

integrate ecological literacy (Orr 1994) into every secondary school curricula by the third

grade. Another step, in addition ta teaching ecosystem principles, would he to model them by

redesigning schools based on the stnlcture, processing and functioning of ecosystems, where

applicable. In addition to developing an ethos of life·long leaming, teaching self-conscious

leaming by illustrating cognitive complexity can visibly demonstrate to young students how

their worldviews are strongly shaped by their physical environments and cultures in which

they live. By.what and how they teaeh, teachers are at the forefront of teaehing children that

they are either &part from or part ofthe natural world Getting students to suspend trust in their

abilities to see the world as it is may be the most important step they can take in developing

the analytical dexterity required to think critically. Critical thinking, however, is not easily

taught because it requires students ta cali into question their own ability to see clearly, to ques

tion what Omstein and Ehrlich (1989) refer 10 as the 'old mind'. For the &new mind' to

emerge, the relationships hetween the inner world and the extemal world will need to he

brought into consciousness.

Optical illusions can illustrate how easy it is to make snap judgments that there is real

Iy ooly one way to see a phenomenon when in reality there are many. Children cao then learn



1 CHAP 5 - 60

•

•

•

It ..... III .e ,.., owr-poptI"'" tIIUI
o"r~.ItSII.ptio" lire kq #lriHrs for
"lUustllÜlIlbU;ty, b"t 11111I tlle 10llg-",,,
prtJbk. ü Ille struetIIn ofdie poIiIy ",,4
lui.."~ Ifolle IoDb III popullllÜJII
",,4 COIISII""''' 11$ CIIItMNI sysûllU, thell
botII CIÜIIINI SYSÛ'" (Nordi 11II#1 So"tIr)
De IIIISlISIIJÛIllble lUI"botIIluwte III c1Il111ge.
TAne Û Il poIiIJaIl ecollo",y offertility lllUI
COIUII""'''' lUI"MoY 11«4III IMIk III 4«0,,
plütg tIedsiollS offtrtility tuUI COIIS".ptioll
frD. Ille;, cultllNl œllle%L

(Dale. Elc:ctronic Dialogue.
November 17. 1996)

A key social imperative, therefore, is ta develop

principles for human activity systems that provide a

basis for a more sustainable co-evolution with natural

systems over the longer tenn. Examples of sorne of

these principles are described in Appendices L and O.
(Jagtenbcrg and McKie 1997,
p.I25)

how to develop a set of lessons or proverbs (stories) that Oow from their experiences within

multiple valid contexts. In addition, appreciating the importance ofcontext and ofthe unique

ness of each situation are important tools for self-c:onscious leaming. When students sec that

they cao arrive at erroneous conclusions because their contextual appreciation of the image

distorts perceptions of rea1ity, then they can appreciate how cultural and value frames serve

as filters (and distorters) of the information that we process daily (Ibid).

Another important tool for self-conscious leaming is to make explicit the old mind

default mechanisms through which wc tend to over-simplify our day-to-day decision-making.

Everyone, therefore, needs to leam how they cut men-

tal corners to make decisions and how tbese cognitive

short-cuts then lead to systematic caricatures that pre

vent us from being objective in certain kinds ofjudg

ments (Omstein and Ehrlich 1989). New competen

cies in decision-making with bigh levels ofuncertain

ty, imprecise information, and rapid1y and slowly

changing contexts will bave to he taught, as wcll as

accepting errors in order to leam (Michael 1993), in

order to drive changes at the system level.

Fundamental changes are needed in our institutions

and policy frameworks, and the development of

appropriate institutions depends, among other things, on understanding ecosystem dynamics

and relying upon appropriate indicators of change

(Arrow et al. 1995). Changes are also needed in the

way we structure knowledge and use information for

decision-making, in the choice and design ofour tech

nologies, in our social constructions ofthe world, and

our institutional relationsbips based on gender equity,

and most fundamental ofail, on our value systems. An

illustrative sampling of ditTerent ways of organizing

for sustainable development is provided in Appendix

N.
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inclusive.
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This task is extremely challenging, given the influ

ence of the expert-driv~ rational decision-making

model. Brewer (1986, p. 467) argues, that ~~prevailing

attitudes and styles of knowledge creation and uses
have 100 often done precisely the opposite - by deny

ing the legitimacy of different perspectives and pref-

erences, by adhering narrowly to intellectual para

digms ill-suited to the challenges (and then dissolving ioto brittle squabbles when the limita

tions of each are exposed), and by favorïng tools and methods used 10 solve problems ooly

remotely like those facing us (and continuing 10 use them despite lack ofsuccess)". Another

essential condition for sustainable development realization may he the decoupling ofwhat bas

been traditionally defined as human progress ftom its historical attaebment ta growth as the

basic engine for improvement ofhuman welfare (pierce, in press).

If sustainable development is 10 he realized in the next century, some ofthe key social

imperatives will he: the education of women worldwide; the elimination of poverty world

wide; massive public education programs to increase ecologicalliteracy including a targeted

program for political decision-makers; gender equityln political parties and the reconciliation

of the ecological, social and personal imperatives.
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Economie Imperatives

Poverty is a human contruct. The way econom;c resources are distributed is not a function
ofunclumgeable economic laws, but ofpol;tical-that is-human choices

(Sign outside SI. Anthony~ Church, Ottawa)

The preceding chapters bave illustrated the widening social disparites and growing

inequities among nations. One-fiftb of humanity DOW consumes four-fifths ofall the Earth7S

resources (lndependent Commission on Future

Population and Quality of Life (lCFPQL) 1996).

Whether 01' DOt wc cau grow our way out of this

dilem.ma is one of the cnacial issues currently facing

both developed and developing countries. Gt"owth in

all its dimensions represents one of the greatest paro

doxes facing human societies in the 21st centwy. On

the one band, it appears to provide for buman materi

al well-being, on the other, it also contributes to decreasing ecological and social capital, as

outlined in Chapter 3. Even its ability to provide well-heing is heing refut~ as the link

between growth in production and the creation ofwelfare bas begun to weak~ so that we are

DOW faced with the curious phenomenon of production growth leading to a decline in welfare

(Common and Perrings 1992; Daly and Cobb 1989; Dasgupta 1995, and Tietenberg 1992).

When the Club ofRome published Limits to Growth in 1972, it sparked intense inter

national debate by fundamentally cballenging the widely held helief by economists that

growth is inherently good. This dualistic argumen~ growth versus no-gro~ continues

today, strongly reinforced by the dominant socio-economic paradigm depicted by Figure 3.1.

As weil, since the 19705 there have been major debates about the degree to which the econo

my is an open or closed system (Daly 1991; Hawkens 1997; Pearce 1993; Pearce and Turner

(990). The current prevalent economic paradigm sees the econom~ as an isolated system, a

circular flow of exchange value between firms and households, as depicted in Figure 6.1 .
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Firms 1 1 HousehokSs
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Figure 6.1 Open economic system

The economy is the political system of interest and natural systems are simply regarded

as sources of resources and sinks for wastes. Nature May he finite, but Many economists

believe these natura! sources and sinks cao he indefinitely substituted for by human ingenu

ity without limiting overall growth in any significant way. In this paradigm, instead of eco

nomic theory acknowledging its embeddedness in the real world of physical reality and con

texts, economic theory seeks to expand to include its context (D'Hara 1995). Not land

(nature), but human labour and capital creation are seen as the source of economic progress,

a fundamental and artificial separation of human and natura! systems.

An alternative view, steady-state economics (Daly 1973), sees the economy, in its

physical dimensions as an open subsystem within a finite, non-growing and materially closed

total system - the earth, ecosystem or biosphere - as depicted in Figure 6.2.

--_'--~Heat

Figure 6.2 Closed economic system (DaIy 1992)
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The growth of the economy is, therefore, constrained

by the physical canying capacity of the larger bios

phere. In this latter view, buman and natura1 capital

are regarded not as substitutes, but rather, as comple

ments. In fact, Daly cautions that we may he facing an

historic juneture in whicb, for the first time, the limits

ta increased prosperity are not the lack of human

made capital, but the Jack of natural capital. Debates

on growth continue, however, with no greater resolu

tion tban in the carly 19708.

1 believe one ofthe principal mistakes ofbuman

systems bas been ta view ourselves as sepuate ftom our eDvironment and not part of il.

Moreover, we bave not accepted the notion ofbiospberic limits (Commoner 1975; Meadows

et al. 1972; Odum 1975; Misban 1969; Pearce and Turner 1990, Wackemagel and Rees 1996).

Thus, we perceive the eDvironment and economy as separate cycles connected by a one-way

movement of resources from nature to human kind. Paradoxically, ecological and economic

systems, in fact, have very similar needs in tenns of maintaining essential structures and

ensuring performance. They each require energy, elemental diversity and free-flowing circu-

lation in order ta function. As described in Cbapter 3,

ecosystems can he characterized as primarily con

cerned with maintenance of the system. Human activ

ity systems bave become mainly concemed with pro

duction and consumption, with little or no emphasis

on maintenance and rehabilitation; and growth is

regarded as central to fueling the production process

es of human activity systems. Unfortunately, there are

no new &ontiers left for virgin exploitation, although

as discussed in the preceding chapter, we are doing

our best to open up new possibilities by imposing

monetarized economic systems on the developing

world. The preceding two cbapters demonstrate that

somehow, buman activity systems must now begin ta

reconcile methods of production processes and con

sumption patterns with the essential maintenance of

ecosystems that provide the ecological services for ail

life.
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Achieving such a reconciliation without growth

in human systems will prove to he impossible without

a paradigm shift in economic thoughL On the one

han~ sorne argue, economic growth or development

bas the ability to raise the material standards ofa large

number of people around the world, and indeed, rep

resents the only way the needs ofthe planet's growing

human population can be met (Brundtland 1987). And

others claim it is impossible for the world economy to

grow its way out of poverty and environmental degradation. As the economic subsystem

grows it incorporates an even greater proportion of the total ecosystem into itself and must

reach a limit of 100 percent, ifnot before (DalY 1990, see aiso Rees and Wackemagel 1994).

This debate is both psychopathological and counter productive, as biophysical evi

dence continues to mount and make clear that the products ofour growth and consequent con

sumption patterns are slowly destroying the very habitat on which we depend. This discussion

is further complicated by the schizophrenic refusai ofbath the North and the South ta recog

nize and respect limits on their own behaviour. Wbereas the former is tinding it bard to accept

limits and responsibility for their increasing consumptio~ the latter is finding it equally diffi-

cult to recognize limits and responsibility for their

increasing global population pressures.

In fact, there is a hyperactive rhythm of con

sumption that underpins the dominant socio-econom

ic system in North American society. For example,

modernizing agriculture bas increased the speed and

diversity of acquisition througb increasing scale,

which then depends on whole networks ofprocessing,

distributio~and starage as does industrial production;

and whereas agriculture could be a net producer ofenergy (through carbon fixation in photo

synthesis), it is DOW an energy sink. To acquire more at a faster speed for production, means

distributing more, and consuming more natuIa1 substances in order to feed the faster rates of

production. This then puts pressure on agriculture to produce at a rate comparable with other

aspects of production and distribution. As available local sources of energy in either agricul.

ture or industrial production are diminished, capital bas to create routes for the old sources of

energy to come from farther away, or to create new sources ofenergy altogether, ranging from

chemical inputs to nuclear power (Brennan 1997). To the extent that capital's continued prof

it must be based more and more on the speed ofacquisition, it must centralize more, and com-

•
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mand more distance, and in this respect, short-term profit takes precedence over the genera

tional tinte of natural reproduction (Ibid). Thus, more and more space is appropriated by

socio-economic systems predicated on growth and perceived as isolated systems. Perbaps

even more important are the impacts ofthis economic system on social cohesion and the qual

ity of life, in terms of crime, depression, addiction of ail forms, violence and mental illness,

and spiritual emptiness (Traîner 1996).

The crux of the issue then is whether ta continue ta regard the economy as an isolat

ed syst~ or as an open subsystem ofa finite system. If the former, then there is no enviroD

ment to constrain the continuai growth of the economic system. u: however, we view the

economy as a subsystem ofa larger, but finite biosphere, Ibm obviously growth is limited by

ils finiteness. The economy may continue to develcp qualitatively, but it cannot continue

indefinitely ta grow quantitatively; al some "sustaiDable" point it must approximate a steady

state in its physical dimensions.

Another issue central to this debate is substitution, and the degree ofsubstitutionabil

ity between produced and natural capital (DaIyand Cobb 1989; Daly 1991; Turner 1992).

Sorne economists believe in fixed coefficients, the opposite ofsubstitution at the margïns. For

example, during the 19705, the Club ofRome in its report, Limits 10 Gmwth, used fixed tech

nology and no substitution in its modeling, and as a result predicted an apocalyptic collapse

sooner than would be Iikely because ofthe stilliimited ability of substitution ta postpone the

inevitable need to hait growth. Some experts, however, believe that with human ingenuity, the

ability for flexibility and substitutability in the economic system is enormous. They argue that

because of the uncertain limits ofhuman ingenuity, it is impossible to predetermine the future

trends and limits of technologica1 development. In addition, Lipsey (1995) maintains that

most technological development benefits ecoDOmies with respect to bath the environment and

the economy; by using less ofall inputs, technologies, and becoming absolutely more efficient

over time. He argues that we should do our best ta manage sustainable growth and that

growth, if it is to be maximized, must occur through technological change. Regardless of

one's technologicallens, however, it is DOW generally recognized that there are limits to the

possibilities for substitution between natural and produced capital, although there is consid

erable debate about the nature and degree of those limits (Meadows et al. 1992). Ali techno

logical growth, whether efficient or DOt, still eventual1y inCfeases bath consumption and

impacts on the environment.

My research is based on the premise that we live in a closed system - the biosphere

- and that there are important limits to its carrying capacity that are difficult to detennine

and predict; therefore, the precautionary principle must prevail. Ecosystems are the key "fac

tors ofproduction", and they are becoming increasingly impacted and diminished (Barbier et



1 CHAP6- 68

Plumwood dermes rIVe fetltllrt!S tIuIt ~
typical of tlllalis.s: lHIekgrtllllltlÜl8
(denÜlI); radiall exdllSÜllIS (1typersqlUtl
lion); incorportIIÜIII (râlllüllUIl4ejiItitMIIIJ;
instrume"t.lis", (objectirlClUillllJ. .1111
homogeniz/ltio" or nenDlypillg. 1111'0"8"
backgro""ding, ecollo.ks alllblü"n
commo" "wqs ûJ tlellY lIepelltlellCY
through dise",powerillg lUI tltlrer -6y tlay
mg tire importlJnce 01* MIIN's CIIIItriIIII
tion or eve" Iris or "er relllily".

(Plumwood 1993. p. 48)

(Norgaard 1984)

Cross effects tlepentl 011 Ille etlIIII«lMlllas
between .ny IWO systellU. TIIe MOre stI'O"g
Iy conneeted ecologicll1lU1tl «DIIO",1e sys
tems are, the ",ore clrllllge hl olle IIIfplia
change in the other: tire IIIore tlrq 'CD

evolve'.

al. 1994; Jansson et al. 1994) as a consequence of the growth of human activity systems.

Because many of the most important environmental effects ofhuman activity systems are not

recognized and valued in market priees, it is clear that

current social institutions in society, including mar
kets, are presently incapable of responding to envi

ronmental feedbacks (Berkes and Folkes 1994). We

should, therefore, deliberately attempt 10 keep our

economic system weil below critical ecological

thresholds, especially given our imprecise informa

tion, incomplete knowledge and the dynamic com

plexity of the interlocutory etfects of ecological,

social and economic systems. Moreover, we cm antic-

ipate that our knowledge and information will never

enable us to completely control and manage complex and dynamic living systems.

Ifone accepts the need for steady-state economies, then compelling and socially com

plex questions emerge for civil society and its definitions about what constitutes sustainable

development. What is the optimal scale of the subsystem relative to the entire system? Ifone

accepts the reality and necessity of limits, is it implicit that we live at the limit, or should we

live sorne way below the limits to allow space for other species, or at least a safety margin for

ourselves?

Another key characteristic of our curreot human activity systems is change (roIDer

1977), and the rate of that change bas been greatly intluenced and hyper-stimulated over the

past few years by globalizatioo. Henderson (1991) bas identified six driving forces for this

globalization -industrialismltechnology; finance/communication/information; employment,

work, migration; human effects 00 biosphere-poUution; militarization; and globalization of

consumption, culture, media-driven world citizenship movements. In addition, there is a sev

enth globalization characteristic of interactions, responses, re-alignments and re-structurings.

But what is the scale ofthis global economy? Global economic output expanded from

53.8 trillion in 195010 518.9 trillion in 1992, a nearly

fivefold increase, and world trade soared from total

exports of 5308 billion to 53,554 bil1io~ an Il.5 fold

increase (Korten 1995). Just as industrialization fos

tered the separation of land &cm production, consoli

dation combined with the twinning of computeriza-

tion and globalization bas created another new (artifi

cial) separation, delinking money from production. For example, investment decisions once

•
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taken by Many individuals are now incre3Singly consolidated in the bands ofa few investment

managers. The pool of investment funds controUed by mutual funds bas doubled in three years

to total $2 trillion at the end ofJune 1994, as individuals placed their savings in profession

ally managed funds (Korten 1995). As weil, Joel Kurtzman, the editor ofthe Harvard Business

Review, estimates that for every SI circulating in the productive world economy, 520 to 550

circulates in the economy ofpure finance, that is, the money markets (Ibid); and these are sim

ilarly in the bands of individuals who have essentially no knowledge of the limits of ecolog

ical systems.

Linked to this consolidation of individual investors is a corresponding concentration

of multinationals, with sweeping ramifications for natiooal sovereignty. This "concentration

without centralization" bas four interesting elemeots of transformation, namely, downsizing;

computerization and automation; Mergers, acquisitions, and strategie alliances; and, head

quarters teamwork and morale (Korten 1995). The deliberate or unanticipated resu1t is a dual

istic employment system ofcorporate headquarters staffvery weU-compensated with a com

plementary periphery of temporary or part-time contingent employees.

Globalization is also underpinned by a varidy of legal instruments, such as the North

American Agreement on Free Trade (NAFTA) and most recendy, the Multinational

Agreement on Investment (MAI). This agreement, developed by the 29 member nations ofthe

Organization for Economic Cooperation and Development (OECD) bas some very unique

features. For example, it would aIIow investors the unrestrieted right to buy, sell, and move

businesses, resources and other assets wherever and whenever they want; it would ovenide

all 4'unconforming" local, state, and national laws and regulations; it would severely restrict

the ability ofgovemments to impose obligations on foreign corporations; and it would a1low

corporations to sue non-conforming cities, states and national govemments before an interna

tional tribunal composed ofjudges largely of the corporation's own choosing.

Advocates ofMAI argue that reducing restrictions on capital is a logjcal next step after

treaties such as NAFfA and GATI reduced restrictions on the mobility ofgoods and services.

Opponents of MAI contend that capital, unlike other economic factors, brings with it power

and control. In addition, the MAI codifies and reinforces the increasing tendency of modern

economies to separate those who malee the decisions from those who feel their impact, a com

plete and utter separation of capital from physical space; and economy from ecology.

MAI offers capital a right that even GATI does not Under the agreement investors

and corporations could sue govemments directly, a privilege that NAFfA already allows. On

April 17, 1997, the U.S.-based Ethyl Corporation became the frrst corporation to exercise this

right by suing the Canadian govemment. The Ethyl CorporationIMMT case demonstrates the

changing nature of state sovereignty under these international trade agreements. MMT is a
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manganese-based compound that is added 10 gasoline 10 enhance octane and reduce engine

knocking. The United States Environmental Protection Agency (EPA) bas banned its use in

formulated gasoline, which includes approximately one-third of the American gasoline mar

ket. An Environmental Defense Fond (EDF) survey of the remaioing producers report that

none use the additive, and CaIifomia bas imposed a total ban on MMT.

Canadian legislators wanted 10 ban the use of MMT in order to proteet the Canadian

public. Because they could not do 50 onder the Canadian Environmental Protection Act

(CEPA) provisions, they chose the best available alter

native: banniog MMT's import and transport. Ethyl,

(the company abat inveuted leaded gasoline) respond

ed to the Canadian Parliament's act to ban the import

and interprovincial transport of an Ethyl product, by

filing a Iawsuit against the Canadian govemment

ondee NAFrA. Ethyl claims that the Canadian ban on

MMT violates various provisions of NAFrA and

seeks restitution of$251 million to cover losses result

ing from the "expropriation" of both its MMT pro

duction plan and its "goo<l reputation." Consequently,

the Canadian government withdrew its ban in July

1998.

As discussed in the social imperatives chapter,

there is a1so considerable debate about whether or not

poverty and incorne disparities will he made worse or better by this trend toward global eeo

nomic integration. In fact, it appears as if real incomes of the middle class are decreasing in

industrialized nations, at the same lime that poverty is increasing (Korten 1995), with a dis

turbing accelerating trend towards the feminization of poverty (Kettel 1996). In spite of

growth in corporate profits, the usuallinkage between growth in the bottom line and employ

ment has also been broken, through technological innovation and a disappearance ofany cor

porate responsibility to geographical place. Most industrialized countries are undergoing sig

nificant downsizing in both the corporate and government sectors. Indeed, in parts of the

industrialized world, unemployment and underemployment have risen faster than employ

ment for more than 25 years (Hawken 1997).

How weil does the current economic system support the welfare ofpeople locally and

globally? Korten (1995) and Mishan (1977) maintain there is little basis for assuming that

economic growth, as it is currently defined and measured, results in automatic increases in

human welfare. Daly and Cobb (1989), after adjusting the national incorne accounts to count

•
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only increases in output that relate ta improvements in well-being and adjusting for the deple

tion of human and environmental resources~ show that, on average, individual welfare in the

United States peaked in 1969, then remained 00 a plateau until it fell during the early to mid

1980s. Yet from 1969 ta 1986, GNP per persan went up by 3S percen~ and fossi! fuel coo

sumption increased by around 17 percent. Despite the ecooomic growth in the Third World

between 1960 and 1980, the gap in real income between the rich and poor nations increased

from a factor of 20 to a factor of46, and that gap continues ta increase (Hawken 1997).

Nor do markets appear ta he effective in their ability to distribute wealth and create

employment. It could be ugued that the economic

system, despite it'. systemic problems, appeared ta he

effective in maintainiDg a civil society, by creating a

large Middle class tbrough the economic development

of the 19505 and 19605. Inflationary pressures of the

19705, however, resulted in a slowing of this process.

Thus, in the 1990s, in addition ta the growing gap in

income between the rich and poor nations, the gap

between the rich and poor in developed countries is

aIso increasing~ and in Canada, the middle class is

shrinking (Rees, personal communication). Nor does

the global trading system value creating employment opportunities in communities, striving

as always for competitive advantage~ going ta those markets where labour is cheapes~ and

regulations minimal, regardless of the conditions. As the forces for globalization continue to

accelerate and corporate activity is no longer tied ta a sense ofplace, there is little or no social

obligation for communities and nations ta create work for people, nor even maintain the

regional resource base.

Although this intense globalization ofthe economic system appears to he creating space

for new avenues of economic growth. it is merely an illusion- Hawken (1997) points out that

the American economy may not be growing at ail, and may have ceased growing nearly 25

years ago, if depletion of naturaI capital is faetored inta GNP measures of growth. Thus, we

may well he reaching our last frontiers, and absolute limits ta growth are being imposed by the

biosphere. There is considerable evidence (Cbapter 4) that Most of this economic growth bas

been at the expense of natural capital, sorne in very critical are3S. Given our current rates of

oatural capital depletion and continuing human appropriation of carrying capacity, it is clear

that our current economic system is unsustainable ecologically. In other words, it is destroYing

the essential inputs on which it depends, and is also beginning ta deplete "social capital'~

through its current inability to generate wealth and rising incame disparities and inequalities.
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There are four underlying driving forces for the systemic decline in ecological capital.

Firs4 unrestricted access to a resource and unsustainable management of a common good

reflects the imperfect allocation of property rights, for example, water (Hawken 1997).

Second, mismatched rights and obligations and other market imperfections (extemalities) can

cause value and priee to diverge, for example, a taIl building's shadow over a previously sun

lit park will not he captured in its priee structure. 1bird, tbere are a myriad of ecologically

damaging and economically perverse neglected side-effects ofgovemment initiatives, such as

most subsidies to industry (MacNeill1989). Fourth, the measures ofeconomic progress, such

as GNP, are seriously flawed and based on improper information because ofthe previous three

forces.

One of the greatest mythologies of the dominant socio-economic paradigm is that we

live and work in a free market system. In reality, this market system is significandy support-

ed by public monies. Commercial fisheries, for eXaDl

pie, cost much more than is gained by the economies

of the world. At present, the annual worldwide catch

bas a market value of about US 510 billio~ yet costs

5124 billion to land The difference - $54 billion

is made up in subsidies, in tax dollars (Earle 1997).

With respect to energy, most nations spend severa!

limes more taxpayer doUars in ways that encourage

greater consumption of fossil fuels than they do on

encouraging greater efficiencies, or the use of alternatives. In Canada, the ratio is more than

3 to 1 (MacNeill nd). There are subsidies to encourage

the use of the automobile, including road construction

and extemalized costs, and encourage the mining of

mineraIs and the cutting of forests. For example,

worldwide reductions in the use of hydrocarbon fuels

are impeded by the annual subsidy ofabout US 52400

V.S. per year per automobile (Brown et al. 1988). In

the case of fiscal bias in the treatment ofvirgin versus

recycled rnaterial, this bias amounts to almost $400

million annually, a significant barrier to the use of

recycled material and one with clear environmental

implications (Bregha et al. 1995). Thus, taxpayers are mostly unknowingly spending several

times more to promote global warming and acid rain than 10 reduce it; and there are aise other

negative effects associated with tecbnological innovation and competitiveness (MacNeill nd).
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International annaments remains one of the most beavily subsidized industries (Head

1992). Tax doUars are used to subsidize the disposai of waste in all its forms, from landfiUs

to deep-well injection to storage of nuclear waste. Ali of these subsidies continue to encour

age the persistence ofan economy in which 80 percent ofwhat we consume gets thrown away

after one use (Hawken 1997). According to Robert Ayres, a leader in studying industrial

metabolism, about 94 percent of the materials extraeted for use in manufacturing durable

products become waste before the product is even manufactured (Ibid 1997).

What is the global magnitude ofthis subsidy regime? A recent study undertaken by De

Moor and Calamaj (1997) for the Barth Council examjned four sectors: water, transportation,

enagy and agriculture. In these combined sectors

alone, subsidies ranged between $700 and $900 bil

lion per year. MoreoveI', the study revealed tbat most

of these subsidies no longer serve their original pur

poses and DOW aetually harm economic prospects. In

Most cases, therefore, they had become often socially

perverse, environmentally destructive and trade dis

torting, and in Most COUDtries aU three at the same

lime (MacNeill nd). MacNeill bas furtber estimated

that, based on bis work with the Brundtland Commission, the global spending on these sub

sidies that undermine sustainable development is approximately S1.S trillion.

The most critical step in moVÏDg to more sustainable economies, therefore, is to iden

tify and then systematically eliminate subsidies tbat encourage unsustainable extraction and

consumption of resources and waste production. The next step is to then create incentives for

people and economies to act more in hannony than in conflict with essential processes that

maintain the dynamics and structure of ecosystems (Folke et al. 1996).

There does exist within the context ofsustainable development, prospects to reconcile

the economic and ecological imperatives, at least in open industrialized economies like

Canada. A traditional suggestion in response to the increasing global integration ofthe world's

economies, is tbat high wage, resource-based industrialized economies like Canada's must

increasingly MOye towards a future based on higher infonnation-rich content goods and ser

vices. Indeed, such an economy will he required if we wish to continue to compete in an

increasingly integrated and competitive global market-place, characterized by very mobile

capital and investments flows and decreasing barriers to such movements.

Moreover, the economic and social development needs of Southem countries,

economies in transition and rapidly industrializing economies are such that greatly expanded

flows of investment capital, and trade activity, may be required mere1y to maintain the pre-
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sent although often inadequate growth rates in those countries, unIess the twin forces ofglob

alization and consumption cao he changed in the near terme At the same lime, industrialized

countries are increasingly dependent on export revenues derived from trade with these areas

of the world, as reflected in the expanding size oftheir ecological footprints (Rees (994). This

expansion of the economic needs of Northem countries to the South bas particularly been

facilitated by the structural adjustments mandated on thase economies through Northem aid

programs, and international monetary institutions such as the World Bank and the

International Monetary Food (IMF). Clearly, bath these options, ifone accepts the arguments

for limits to the carrying capacity of the biosphere, will predietably cause world-wide eco

logical collapse in a sborter time-frame.

Sustainable development, because of the inevitability of ecological limits, will

increasingly become an emergent force for industry and its practiees, and adoption of more

sustainable industrial processes and practiees, politi-

cally, economically and institutionally proactively, BMW".JIfIS/I-du recyde4poltÜl" tif.

will benefit our competitive world position in the next CIIT .. " POU'" 6y we;gll' tul4 is tIÜIf_g
ftlr 95 pnœllL

century. This lesson bas already been leamed by an
increasing number of leading German, Japanese, Tllis dectlllstructio" ",,4 reprocessÏIIg

procns lIIellllS ItIrge brcreasa ;" elllp/Dy-
sorne North American, Scandinavian and Swiss indus- IIIellt.

tries, which when pressed by high world oil priees and

tight emission standards, invented Many of the indus-

trial technologies of the 1980s and 199Os. They were not ooly energy, resource and enviroD

mentally efficient; but also intemationally competitive, as evidenced by their domination of

the market share in aImost every sector - from automobiles to pulp and paper, food process

ing, the service industries, and communications (MaeNeill (991). And they have only

scratched the surface ofsuch opportunities, those involving fundamental redesign - where the

major advantages will he realised - have yet to he

developed (Hill and MaeRae 1995).

There May weil he a strategie opportunity here

for Canadian society and business to go beyond thïnk

ing ofenvironmental and economic agendas as neces

sarily in conflict; ofeconomic activity as undermining

sustainability; and of ecological sustainability as a

constraint on economic aetivity. Il may he that eco

logical and economie imperatives, if interpreted and

acted upon imaginatively, cao actually reinforce one

another and he reconciled by supportive govemment

•

•

•
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interventions. The alternative is for their convergence to emerge as an eventual response to

system collapse.

Indeed, the solution lies in changing the objective funetion of our aetivities and then

optimizing them, coupled with better resource cycling (Henning 1998; Mallet 1991). Recent

developments in "industrial ecology" (fibbs 1992) cm help this process over the shotter tenn,

but fondamental system redesign will be required over the longer term. Industrial ecology is

evolving beyond mere efficiency changes and "end of the pipe" solutions in industrial

processes and production and waste maœgement ID waste elimination by linking industrial

systems to ecosystem principles. It is increa5ingly recognizing the CNcial connections

between the· structure of ecosystems and the structure of other systems (both natural and

human). Industrial ecology means designing for the environment, integr8ting the design of

production systems teehnology with closed loop manuCacturing. New processes and new

products is wbat industrial ecology is all about, merging ecological principles with industrial

practices, taking the basic principles of nature, and integrally ineotpOrating them ioto the

front-end of industrial production and processes. For example, nature produces no waste,

essentially because waste is transfonned and used by sometbing else, either through symbio

sis or mutualist relationships (Odum 1975).

Over the long-term, the ecological and economic imperatives converge with respect to

competitive advantage. It is clear from industria1ized countries, that as the costs of materials

and of waste treabnent continue to mount, it cao

become a competitive advantage to use less virgin

material, to consume less energy and to produce less

waste. For example, Germany bas legislated that its

automobile manufacturers must now take back their

product at the end of the life cycle, essentiaUy man-

dating a simulated negative feedback loop. Canada's

international competitiveness ~ll he afJected by its ability to move from basic efficiency

measures, to substitution measures such as c1ean, green technologies and technological sys

tems, to fondamental redesign (Hill and Henning 1992).

The efficiency-substitution-redesign framework provides another useful model for

making a deeper transition to sustainable development (Hill 1998; 1985; MacRae et al 1990).

lbrough it, a finn gradually evolves from making minor "efficiency" changes to substituting

activities, then to totally rethinking and redesigning its structures, processes and procedures.

Efficiency strategies involve making minor changes to carrent practices to increase output and

reduce waste per unit of input. A substitution strategy replaces an environmentally stressful

product, practice or process with a more benign one, for example, the use ofbiotechnology to
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convert a waste disposaI problem into a new product-producing process. Redesign is more

holistic in its approac~ and its goal is to prevent environmental problems through the design

and management of healthy systems based on ecologica1 principles (Ibid, Hill and MacRae

1995).

In the efficiency stage, conventional systems are a1tered to reduce bath consumption

of resources and environmentai impacts. In the substitution phase, finite and environmental

ly disruptive products are replaced by thase that are more environmentally benign (e.g., syn

thetic nitrog~ fertilizers byorganic sources, non-specific pesticides by biological controls,

herbicides by appropriate systems of cultivation). In

contrast, the redesign stage aims 10 avoid problems by

site and time-specific design and management

approaches. The farm is made more ecologically and

economically diverse, resource self-reliant and self

regu1ating. Problems are solved at the causallevel by

building self.regulating mechanisIDS in10 the stnlcture

and functioning of the agroecosystem. The redesign

stage is similar 10 those aspects of industrial ecology

that attempt ta mimic ecosystem processes and incor

porate them into human production systems. This

means moVÏDg beyond waste management to waste

elimination by redesigning industrial systems mod-

eled on ecosystem principles. Industrial ecology inte

grates the design ofproduction systems technology with closed loop manufacturing. ft is also

a total systems design that incorporates design for the environment at the product and process

levels, and practices disassembling, reuse and recycling and makes the best use ofcontrol and

assessment technologies.

Another pathway to more sustainable economic systems MaY lie in the dematerializa

tion of the economy. Our ability to dematerialize, 10 reduce our materials and energy inputs,

directlyaffects our competitive advantage. Canada, as a nation, already lags behind other

countries, particularly Japan, which currently uses 38 Percent less energy input per GDP out

put than any of the other industrialized countries (MacNeill 1991). Even when allowing for

differences such as geography and climate, Canada remains significantly less efficient than

most other industrialized countries. Canada is DOW facing a comPetitive disadvantage in sorne

resource sectors, as its previous relative abundance of natura! resources bas provided few

incentives, if any, for energy efficiency, never mind substitution, or redesign. It is becoming

clearer and clearer ta Canadians that cod fishing on the east coast, assembling automobiles in

•

•

•
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On~0,JI!t4_çl~-cut Jogging on the west coast are oot going to be the basis of continued

prosperity in these three regions of Canada, for a whole set of interconnected economic and

ecological reasoos.

For both ecooomic and ecological reasons, we need ta decouple human welfare from

the throughput of matter and energy in our society, as weil as decouple human well-being

from consumption. This will require the development of values and incentives that support

sucb changes. This will ooly happen, however, through the development ofa national frame

work of sustainable development, changing the way we produce products, and changing the

material and energy inputs of those products, so tbat both the processes and the products are

sustainable, within the ecological carrying capacity, locally, regionally, nationally and inter

nationally. Clearly, a creative balance between public policies and employing the strengths of

market forces will be Deeded to acbieve this end. As well, changing the way wc produce prod

uets and changing processes are highly dependent upon new ideas and innovation, and the

incentive structure for encouraging tbis behaviour.

Restructuring first to incorporate iDdustrial ecology practices iota businesses, large

and small, as a first step towards the deeper level of fundamental redesign will require appro

priate govemment policies to provide a consistent framework ofproactive incentives for three

reasons. First, structural adjustments of this magnitude cannot happen through reactive sig

naIs through markets or even through pricing signais. As discussed, MOst environmental

arnenities, ind~ all ecosystem services, are still regarded as extema1ities to the market and

do not have a priee. There is, therefore, little economic incentive to value them, and, as a

result, any integrative strategies based on existing market forces will continue to ignore or

undervalue environmental costs in spite ofsorne preliminary attempts by Costanza et al. 1997.

Second, there is a gridlock of perverse ecoDOmiC disincentives and ecologically destructive

incentives that actively encourage CODtinUed exploitation of renewable and non-renewable

resources and ecological services, and that IUD coUDter to sustainable development And third,

the bureaucratie inertia and CUITent federal/provincial morass makes the required changes

unlikely unless radically new incentives and policies are developed 10 remove the barriers to

ehange.

lbree interrelated policies exist to redirect market forces towards sustainable devel

opment in the immediate tertn, namely, withdrawal of ecologically damaging and economi

cally perverse subsidies, green taxes and a basic income scheme. Both incentives are com

plementary and are Dot substitutable for political reasons. Given the current climate ofdeficit

reduction and downsizing, obviously a significant reallocation of resources is necessary to

identify the finances for changes of this magnitude. Quite often, sustainable development

arguments, and particularly discussions about a basic incorne scheme, are arrested by the
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question - where would the money come from to finance such programs? As weil, there are

powerful vested interests to continue business as usuaI, and polarized debates about the exis

tence of limits versus no limits and unrestrained growth versus no-growth do little to increase

innovation and creativity towards sustainable development solutions. That is why green taxes

must he considered prior to the introduction of any guaranteed annual incorne scheme, in
order to demonstrate one way in which the latter could he financed.

The main function of green taxes is Dot 10 raise additional revenues for govemments

but to redirect industrial production and practices away from unsustainable development to

sustainability. Their purpose is to ret1ect the full environmental costs ofdoing business, there

by providing consumers with accurate information about the true costs of their choices in the

marketplace. Their intent is to immediately correct the distortions created by the free ecosys

tems commons and the helief that nature can endlessly absorb human impacts without cost

(Hardin 1993). Most importantly, they correct the distortions created by the relentless pursuit

of lower priccs and reveal true costs to purchasers (Korten 1995; Jacobs 1993). Environmental

disasters such as the clean-up of the Exon Valdez oïl spill, therefore, would no longer COD

tribute to an increase in GNP. Korten (1995) further recommends that such taxes he revenue

neutral, that is, every incremental doUar collected from green fces should reduce income and

payroll taxes equally, starting with the lowest income brackets and moving to the highest. He

estimates that the annual fees and taxes on virgin resources, emissions, fuels, products,

wastes, rights and services would equal about 1.2 percent ofGDP, and by shifting the tax bur

den frOID income and entrepreneurial activity to those activities that we wish to discourage,

we would be able to transfonn the economy. Severa! Swedish CEOs have a1ready asked their

Prime Minister to implement sorne form of ecological tax reform to gain an advantage over

American and Japanese companies (van Gelder 1995). In other words, Swedish industrialists

believe that future international comparative advantage and competition lies in increasing

dematerialization and industrial ecology practices. The necessary changes will he further

stimulated by moving towards incentives, such as ecologjcal tax reform, to encourage indus

tries ta move·in- these directions.

A guaranteed annual income scheme is also necessary in order to remove one of the

biggest barriers to these kinds of structural changes, namely, fear about one's ability to sup

port one's basic needs. Addressing this fear will also decouple the support oflahour from busi

ness to continue business as usual, subsequently decreasing political pressure and creating

sorne "analytical space for policy alternatives'" for sustainable development to he developed

and implemented. If one accepts that corporations have bath economic and social responsi

bilities, and that institutions are embedded in civil societies and Dot separate from them, then

corporations have an important role to play in the creation of meaningful work. Technology

•

•

•
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has the capability ofsupporting this by eliminating many routine tasks from the workplace, if

corporations accept that they bave a key raie to play in civil society to create meaningfu1

work. Technology is a double-edged sword, however, as many technologies have resulted in

de-populating the workplace. As weil, some anaIysts argue that technological breakthrougbs

instead of a panacea for carrying capacily deficits, actually cantribute to increased environ

mental degradation and overshoot (Catton 1993; Hill 1998; Rees 1991; Suzuki 1995).

Given the structural adjustments now occurring through globalizatioD, free trade, com

puterization, robotization and corporate concentrations, some kind of basic incame is neces

sary to support a human transformation needed for the transition ta sustainable development.

There are aIso important questions of power and distribution and its effects on civil society.

Michael Wolzar (1983) puts the issue clearly, "A radically laissez·faire economy would be

like a totalitarian state, invading evecy other sphere, dorninating every other distributive

process. It would transform every social goad into a commodity. This is market imperialism

... What is at issue now is the dominance ofmoney outside its sphere, the ability of wealthy

men and women to trade in indulgences, purchase ofstate offices, corrupt the courts, exercise

political power ... the exercise of power belongs to the sphere of POlities, while what goes

on in the market should at least approximate an excbange between equa1s (a Cree exchange)".

With respect ta a basic income security, DobeU (1995) refers to the notion ofa mini

mum participation income, the foundation for which is a social contraet that U assures a basic

income paid as an economic retum to all citizens for two reasons: first, as participants in pro

ductive social oetworks and active contributors to social wealth creation; and, second, as own

ers ofthe social capital, represented by social networks and community knowledge, and ofthe

scarce natural capital, represented by the ecological commoDS, that together fonn the (ounda

lion for market activity". The importance ofsocial networlcs, social wealth and women's wode

are not counted in our current ways of recording income and expenditures. As weil, the prin

ciple of citizen ownership of natural capital is completely ignored in the settling of national

accounts.

A basic inoome scheme could he financed through green taxes rather than using these

revenues to offset taxation on inoome, as Hawken

(1977) suggests. Further, the possibility exists that

in the long nID, with the convergence of econom

ic and social imperatives such a scheme might he

more oost effective than the current employment

insurance scheme. The right to meaningful work

would assume greater value than the right to

employment insurance. Hirst (1994, p. 180)
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argues that it is ~~e one reform that would make extensive associational experiments possi

ble, since it provides a basic plank of universal income support on the basis of which large

scale experiments that lead to diversity and heterogeneity in provision might he acceptable".

A comprehensive list of recommendations for moving ta a more sustainable economy, is pro

vided in Appendix P.

Ali of these changes must he accompanied by a correspondïng change in the way we

make decisions concerning what we value as a civil

society. Ifwe consider the nature ofsustainable devel

opment problems, such as global warming, ozone

depletion, biodiversity loss, and overpopulation, they

are becoming increasingly more complex and interac

tive in their processes. These problems are more and

more frequendy caused by local human impacts on

air, land and oceans that slowly accumulate to trigger

sudden abrupt changes that direcdy affect the health

and innovative capacities of people, the productivity

ofrenewable resources and the weU-being ofsocieties

everywhere. In a democratic society, there is no single

right answer to these complex, inleracting problems,

but rather multiple realities that cao only he resolved

by the plurality of inlerests afTected.

(
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Sustainable Development Imperatives

The implementation ofsustainable development is the social Imperative ofthe 2Jst century.
requiring strong leadership by local. regional and nationol governments. A framework

across governments is critical to their abilily to provide consistent and effective leadership
to other sectors ofCtlnadian society. in order 10 diffuse ilS concepts andpractices in the

nezt decade. belOn! ilTfNersible Ihresholds an! TeQched.

In this period between myths (Dale and Hill 1995), old beliefsystems are beginning

to disassemble in the fragmentation and clisintegration of faith in old assumptions and sub
stantive constructs (Lincoln and Guba 1985). We are aIso living with dissatisfaction, a kind of

quiet despair with the old solutions that no longer seem 10 he working quite 50 etTectively in
the face of the crises that human societies are facing everywhere. We are obviously living in

a tremendous state of flux, in which current decision contexts are complex, plural, and para

doxical.

Our decision contexts are multiple, overlap-

ping, and cultures within these contexts often make it

difficult to obtain the needed information, even if

individuals were predisposed ta disconfirm their pre

sent beliefs (Dyckman 1981). The new myths and

solutions we seek for moVÏDg toward more sustainable

societies worldwide May welllie in leaming to recon-

cile the tensions within these paradoxes, rather than denying their existence and canying on

with business as usuaI.

We are obviously living in massive denial of our cUITent ecological reality, as
described in Chapter 3, for we continue to degrade our cunent and, some analysts would

argue, our future ecological capital, at an unprecedented rate and scale in order to support the

dominant Eurocentric economic system.

Just as post-modemism recognized the importance of social context for human

thought, the structure and processes of natural systems ilIustrate equally iœ.portant contexts

for sustainable development. Evolution, for example, did not take place in an already created

physical environment that remained static and to which life then adapted. Rather, life created

the physical environment we know today, gradually transforming an extremely inhospitable

environment into one favoring the further extension oflife (Ophuls 1977). Diverse organisms

live together in an orderly fashion, interacting with their environment, and the~ U as the
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community goes, 50 goes the organism" expresses a fundamentallaw oflife (Odum 1971). In

spite of the sophistication of post-modem societies, current socio-political institutions in

Canada (and elsewbere) appear incapable of acknowledging and incorporating this funda

mentallaw, ofrecognizing the severity ofthe impacts ofhmnan growth on the biosphere, and

the importance of taking into account the diverse interrelationships and complexity of eco

Iogicai interactions.

As discussed in the preceding cbapter, the parado>: of growth May weil he the most

critical issue facing human societies in the 21st century. Growth and its causal acceptance is

partIy rooted in two related (a1though not always explicidy recognized) impressions of main

stream neoclassical economics: that there is an infiDite Dumber ofresources7 and that a satïs

factory substitute can a1w8ys he found for the mie ofany one ofthem (Ehrlich 1979), the false

law of uinfinite substitutability.n AlI indicators point to continuing growth, in our own num

bers, in the space we occupy, in our consumption and their subsequent impacts on our life

support systems causing changes of expanding severity: including global wanning, stratos

pheric ozone depletio~ acid deposition, loss ofbiodiversity, and cultural breakdown.

Humans now appropriate between one-third and one-halfof the present net primary

production (NPP) ofthe biosphere (pauley 1995; Vitousek et al. 1986). NPP is the amount of

energy left after subtraeting the respiration ofprimary

producers (mostly plants) ftom the total amount of

energy (mosdy solar) that is fixed biologically. NPP

provides the basis for the maintenance, growth and

reproduction of all conswners and decomposers on

Barth. It is the total food resources on Earth. The

decoupling ofhumans from their environment bas led

us to overestimate the capacity ofthe planet ta absorb

the impacts of our activities, and to ignore another

fundamental law, the ulaw of the minimum" or

Liebig's law. This law states that whatever necessity is

least abundantly available (relative to per capita requirements) sets an environment's canying

capacity. TItis is sunHar to the idea that the weakest link determines the strength ofthe whole

chain. While it May appear tbat human systems are infinitely flexible and plastic, either

through technological innovation or by trade enIarging the scope ofapplication of the law of

the minimum, it is now clear tbat the enlarged environment through globalization still bas

fmi te carrying capacity (Rees 1996).

Sorne analysts argue that human society is approaching, and perbaps bas already

exceeded, global ecological carrying capacity, and tbat extensions of present rates of con-

•
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sumption and productio~ characteristic of industrialized counbies, to the rest of the globe is

simply not feasible (Costanza et al. 1995; Daily and Ehrlich 1996; Meadows et al. 1992;

Odum 1972; Wackemagel and Rees (996). If CUlTeIlt population rates continue, it would

appear that by the year 2030 the human species may he appropriating 80 percent ofthe Earth's

total carrying capacity (Regier, personal communication). Ind~ in spite ofthe vast amounts

of information DOW circulating, it is difficult to determine exactly where we are on the fol

lowing spectrum (Figure 7.1), althougb most ecologists are clear that we are already weU past

the point of sustainable development:

J
........ ...... ......
sv-- SysIImI sv--

•

1
1..

TIIIII

Figure 7.1. Size ofhuman activity systems relative to DaturaI systems

Furthennore, civil societies have not been able to successfully engage in collective dialogues

about which is the preferred state, since it raises the difficult issues ofpopulation, resources,

consumption, and environmental hea1th. As weil, this discussion brings into play complex

issues, such as the nature of these limits and their plasticity, values, human ingenuity, and the

role of technology. In addition, there are differing assumptions, perceptions, and knowledge

about the importance of environmental conditions and processes in supporting human well

being, and in the sensitivity of those conditions and processes to disroptioD (Holdren 1995).

Hardin (1986) proposes abandoning the tenn canying

capacity when dealing with human problems in

favour of cultural capacity, defining the cultural

capacity of a territory that is always smaller than its

carrying capacity.

Regardless of the debate over definitions, it is

clear that human appropriation of carrying capacity

will continue to inCfease unIess we make some imme

diate changes in our values and current levels of
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growth. Since 1900, the world's population bas multiplied more than three times. The wodd's

economy has expanded 20 times. The consumption of fossil fuels bas grown by a factor of30,

and industrial production bas increased by a factor of

50. Most ofthis growth bas taken place in just the last

40 years since 1950 (MacNeill et al. 1991). Estimates

of the ftaction of land on the planet transfonned or

degraded by humanity fall in the range of39 ta 50 per

cent, and by the end of this century the f10w of about

two-thirds ofall ofthe Earth·s rivers will be regulated

(Vitousek et al. 1997).

One ofthe most aitical resources for canying capacity ofan animal population is food,

and it may well prove ta be the ultimate determining factor for hmnan societies in the future.

Brown (1995) predicts that food security and distribution will bec:ome the defining focus ofthe

global environmental threat, as seafood catch and grain production per persan continue to fall,

coupled with rising food priees and increasing demand for grain. In addition, a doubling ofthe

hwnan population size portends a more than doubling ofhwnan impacts because hwnanity bas

sequentially exploited the most accessible of its cssential resources (Daily and Ehrlich 1996).

There are quite simply no new fiontiers left to exploiL Boom and bust resource cycles

and environmental degradation have been part of man'5 hi5tory 5ince the beginning of civi

lization. In hunting and gathering societies, as one area'5 resources were diminish~ humans

moved ta another area. With the agricultural revolu

tion, however, people becam.e more place-bound, and

new forces, such as privatization and centralization,

were introduced into human production, rapidly

expanding human activity impacts on ecological car

rying capacity. Exploration and conquests of New

Worlds meant new markets and resource exploitation

on an even greater scale. This appropriation of new

frontiers gave bumans the perception of being able ta

engage in infinite expansion and growth. As scale, lime and place appeared to he transcend

ed by our ingenuity, and as our numbers began to expand exponentially there was an impera
tive to intensify production, particularlyagricultural production, by means ofenhanced tech
nology.

Not only the scale, but also the nature oflhis growth is having profound impacts on the

ecologica1 canying capacity of the planet (Clark 1989; Goodland and Daly 1993; Erhlich and

Erhlich 1991). For example, ifevery Chinese persan was to purchase a car, and a refrigerator
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using CfCs, then a1though as a nation they would he better off: globally it would he cata

strophic in tenus ofglobal wanning and ozone depletion. Il would appear, therefore, that the

closer we come to these ecologicallimits, the less we

cao assume that economic welfare, as generally

defined today, and total welfare are moving in the

same direction. Nevertheless, as Gynne Dwyer's

(1997) four part CBC series, The Population Bomb,

dramatically demonstrated, the increasing demand

from less developed countries (LOC) for access 10 the

same products that are ClDTeIltly consmned in so-called developed countries is inevitable.

Clearly, to achieve sustainable development, the material nature of these produets, and our

production processes must change dramatically or he fimdamentally redesigned.

Economically, the world is undergoing both massive and rapid change. Coupled with

the rapid disappearance ofœntrally-planned cconomies tbroughout the world, there is a tidal

wave of development and expanded reliance on market forces and market-based policies.

There are powerful trends towards global economic integration through trade hberalization

and the emergence of an international capital market, characterized by flows of capital ever

in search ofhigher rates ofreturn. The growth ofnewly industrializing countries in Asia, now

incIuding China, Indonesia, Malaysia and Thailand, and the rapid expansion of world trade,

will continue to challenge the ability ofail systems to maintain their integrity. Indeed, the cor

rent crises in the economies ofthe Asia-Pacific Rim probably indicates that the global trading

system as a whole is following the boom and bust cycles of resource exploitation.

Fundamentally, as argued in the preceding three chapters, social and economic imperatives

cao only be supported with an equal emphasis on rehabilitation and maintenance as on pro

duction, and 1 would further argue, enhancement ofecological systems worldwide.

Socially, we appear to he witnessing a psychopathological uncoupling and coupling

oceurring simultaneously. Examples of the former include the delinking of money from pro

duction, in that money bas be<:ome a means to an en~ independent ofproduction. As weil, we

cao recognize a delinldng of employment and profit in many sectors. Thus, as companies

become more profitable, they are laying off more and more workers. 1bis can he seen most

c1early in the banking sector. As more and more industries move into the global marketplace,

there is an uncoupling ofwork from place. As resources are depletcd in one comrnunity, com

panies simply move to another, leaving local govemments 10 deal with the subsequent unem

ployment, social dislocation, and ecological degradation. These processes continue to create

a social trap (Costanza (987) in which population growth becomes coupled to increasing

inequity, reduced carrying capacity, and unsustainable development. Because of these links,
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Catton (1993) argues that MOst of today's less developed nations will never become devel

oped, and that this will have serious repercussions for civil societies everywhere.

The above leads us to the overwhelming conclusion that we are approaching, and in

sorne reaIrns May have aIready exceeded, the global carrying capacity ofthe planet. It is clear

that whereas loads May grow exponentially, carrying capacity may not (AJrow 1995; Catton

1993; Rees 1996). As 1have argued earlier, in Chapters 3 ta 6, there is already ample evidence

of system breakdowns, global climate change, ozone depletion, W1preœdented rates ofbiodi

versity loss, and inequity both within and between countries. Our species bas clearly moved

from a self-perpetuating way of life that relied on the circularity of natura! biogeochemical

processes, to a way of life that is ultimately self-tenninating because of its reüance on linear

chemical transformations (Catton 1993). Our current practices are clearly unsustainable, and

business as usual is not an option. Sustainable development is, therefore, a strategie impera

live for ail nations at every level ofhuman activity.

erities have argued that the term sustainable development is an oxymoron and that

development is being emphasized at the expense ofsustainability (Jickling 1994; Leie 1991;

and Rogers 1994). Much of this criticism stems in part from the fact that sustainable devel

oprnent touches on every sphere of human activity, technological, economic, poütical, and

cultural, thus, bringing into play most ofthe dominant paradigms, myths and metaphors from

these dornains. In addition, the curreot structure ofacademe and govemment means that prac

titioners in the various relevant fields each only have access to a sma11 part of the picture.

They typically think in terms of different lime scales,

and often use the same words to Mean ditferent things

(Holdren et al. 1995). Jacob (1994) argues that any

sustainable development fonnulation must he able to

meet the metatheoretical criteria that determine the

ability of a framework to effectively guide research

and ultimately the development of policies to achieve

a given set ofobjectives. She further suggests that the

definitional confusion surrounding the concept is not

really about meaning, but about whose values should

take precedence in the definition. Some analysts argue

that sustainable development is not possible without

cultural change, that is, a paradigm shift, and that cultural change is a feminization in the

sense of emphasizing connectedness, relationships, cyclicity and nonlinearity (Malley and
Lawrence 1994).

Nevertheless, 1believe that the strength of the concept lies in its constructive ambigu-

•

•

•
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ity, and that this has kept people at the table who nonnally do not taIk to one another. 1believe

the tenn does raise the issue of growth. It is inherent, although it is not implicit. Its greatest

strength may lie in its ability to transeend the old left·right classical dichotomy, and the no·

growth and full·growth polarization, and to stimulate new discussions about the nature and

meaning of growth in a sustainable society. As weil, putting sustainable in front of develop

ment means not that development cm he continued indefinitely, but rather that the choice of

processes and end states for development must he compabole with maintaining the improved

conditions indefinitely. A sustainable process or condition is one that cao be maintained indef·

initely without progressive diminution ofvalued qualities, both inside and outside the system

in which the process operates and the condition prevails (Holdren et al. 1995).

Sustainable development, since its widespread promulgation tbrough the 1987

Brundtland Commission Report, bas brought togetber MW coalitions, albeit some of them

rather fragile; but, if these coalitions can now strengthen and begin to work together in more

synergistic ways in the third sector (Rifkin 1995), we may he able to achieve more acœlerat·

ing positive social changes.

1 have earlier defined sustainable development as a process of reconciliation of three

imperatives: (i) the ccological imperative to live within global biophysical canying capacity

and maintain biodiversity; (ü) the social imperative to ensure the development ofdemocratic

systems of govemance that can effectively propagate

and sustain the values that people wish to live by; and

(üi) the economic imperative 10 ensure that basic

needs are met worldwide (adapted from Dale et al.

1995). And equitable access to resources- ecologi·

cal, economic and social- is fundamental 10 ils

implementation. Meeting ail tbree sources ofimpera

tives is bath necessary and sufficient. It is counter·

productive to debate which is more fundamental.

Without satisfying ecological imperatives, we poison

ourselves, deplete our resources and destroy the basic

life support systems so necessary for human and non-human survival. Without heeding the

economic imperatives, we cannot provide the neœssities oflife, let alone provide meaningful

work, and without taking account of the social imperatives, our societies will collapse into

chaos. Given the interconnectedness and nature ofsustainable development, failure in any one

area will make it impossible ta properly address the other two, particularly over the long·term.

In Appendix Q, 1 have provided a case study - a briefdiscussion of the cod fisheries collapse

on the East Coast that illustrates these essential interconnections.
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But what are the characteristics of sustainable development? When considering the

specifie issues ofglobal wanning, ozone depletion, biodiversity loss, overpopulation and con

sumption, it quickly becomes clear that they are more complex and interactive than is gener

ally assumed. These problems are more and more frequendy caused by local and global

human impacts on air, land and oceans that slowly

aCClDDuiate 10 trigger sudden abrupt changes that

directly affect the health and innovative capacities of

people, the productivity of renewable resources

(Holling 1996) and the weU-bcing ofhuman societies

everywhere. And this increasing globalization of biophysical phenomena is interacting with

the globalization oftrade and the large scale movements ofpeople (Holling 1993). The prob

lems are ones that emerge in sevcral places and suddenly, rather than ones tbat emerge ooly

loeally al a speed that is rapid enough ta be noticed,

but slow enough to permit considered response

(Holling 1996). For example, the hole in the ozone

layer had to reach a critical level before it could he

detected by scientists, and thm, quickly became a

major problem affecting Many nations and communi

ties, including many that have not contributed 10 the

problem. Consequently, the solution must involve all

nations. The problems and the potential resPOnses to

them move both human and natura! systems into such

novel and unfamiliar territory that aspects of the

future are not oolyun~but are inherently unpre

dietable (Holling 1993). We shall never attain scien

tifie consensus conceming the systems that are being

exarnined, and knowledge of the system with which we deal will always he incomplete

(Walters 1986, 1990). Moreover, there is also an inherent unknowability, as weIl as unpre

dictability, conceming evolving managed ecosystems and the societies with which they are

linked (Holling 1993). Because of uncertainty, sustainable development issues can often be

manipulated by politica1 and economic interest groups (Costanza 1997). Because everything

in ecological systems changes COnstantlY9 sustainable development is a moving target
(Salwasser (993).

Sustainable development issues are scale, place and lime dependent, and must he

defined according to the type, intensity and frequency of use -subject to maxims defined

locally, regionally and nationally (Regier and Baskerville 1986). Concems about precise def-
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initions and frameworks may he spurious given the diversity ofregions, both socially and geo

graphically. Appropriate forestry practices for the West Coast of Canada, for exampley are

very different from those needed on the East Coast. These communities, therefore, must

define the specifies of sustainable development according ta their unique ecologicaly social

and economie imperatives, an~ in sorne cases, there may well be greater emphasis on devel

opment than sustainability, whereas in others the reverse may he true. 8y extension, these

imperatives will a1so vary gready &om nation to nation, as cultural factors are inserted into

the decision making process. l'bat is why 1have coUapsed all the many ecological, social and

economie imperatives into three relatively simple statements that 1 believe are the minimum

means to effectively implement sustainable development. Given the above description ofthe

eharacteristics of sustainable development, each socio-political bounded regïon will bave 10

further elaborate their own imperatives given their conlext. Althougb tbose tbree imperatives

appear deceptively simple, 1believe they are sufficiently robust ta ensure a more sustainable

pathway. Ail three are therefore, necessary and sufficient conditions. They involve difficult

questions of valuation, however, such as defining "basic needs."

Another key question within sustainable development involves the specification of

what is to he sustained. It is, therefore, a normative concept, and it evokes strong values at

soeietal and individual levels. Sustainable development knowledge is more value-drivel1y as

weil as more curiosity-driver1y and consequently Ibis necessitates an unprecedented interface

between researeh and public policy, a kind ofeivic research. Moreover, Ludwig et al. (1993)

make an important criticism of the idea of sustainable exploitation of resources: without an

adequate grasp of the human dynamics that drive exploitation, there can he no adequate

understanding of how it could he achieved or maintained. It is important to realize that in

democratic post-modem societies, there are no single, right answers to the Many comple~

interacting problems. Rather, we must always he willing ta work with multiple emergent real

ities that can only he decided by the plurality of interests affected. Sustainable developmen~

therefore, has both highly pllitical and social contexts.

A model that puts values at the centre ofhuman organization is provided in Figure 7.2.
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Figure 7.2. Values-based tbinking (Keeney 1992)

In this model, values are put at the centre of the decision-making process, rather than deny

ing that they can be Uobjectively" submerged. By making values explicit to the process,

Keeney believes more meaningful consensus May he achieved. This model, when combined

with Norgaard's (1994) co-evolutionary one, provides for a richer picture of human activity

systems. 1 maintain that the separation ofvalues from organizational life is an artificial con

struct, since values are inherent to human behaviour, whether or not they are explicit or

implicit. Values detennine how we structure our organizations, the nature ofour science, the

paradigms, mYilis and metaphors we construct to make sense ofour world, our interpersonal

relationships, and our relationships with the environment. Putting values at the foreffont thm,

is similar to exposing our dominant paradigms, as it encourages debate and discussion about

their applicability vis-a-vis current realities. Since sustainable development is a normative

concept, values and their articulation are key to any discussions about a common framework

(Hill 1978 and 1991; Schumacher 1977; Science Council ofCanada (977).

Because of the complexity and interlocking nature of the systems involved, interdis

ciplinarity will be a fundarnental necessity for both decision-making and finding sustainable

development solutions to problems such as global warming. Indeed, a major element in the

lack of progress in implementing sustainable development may weIl be the historical separa

tion of knowledge which divided the biological and social sciences, and the resultant distrust

of biological analogies by most social scientists (Caldwell 1969).

A critical distinetio~ however, must he made between multidisciplinary, interdiscipli

nary and transdisciplinary researeh. The fonner usually consists ofdifferent disciplines inves

tigating the same topie, but still adhering to their traditional disciplinary languages and con-

•

•

•
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cepts. If integration is attempt~ it is frequendyan add-.on 10 the traditional separate disci

plinary approach. In contras~ interdisciplinary and transdisciplinary research implies that

there is sorne common conceptual or systemic framework that undergrids the entice research

framework. It requires the cooscious searching for unifying and holistic concepts that foster

and reinforce understanding across disciplines. Integration among disciplines occurs in the

design and conduet of the study.

Fonnal researcb, experimentatioD, and testing, that is, systematic observation, theory

fanning, and experimentation as a scientific activity,

are needed to produce generic knowledge, but they are

not always needed for problem solving. The cba11enge

of sustainable development increasingly presents

itselfas a problem-solving activity. It is also about the

production ofuseful knowledge, that is, it is inherent

ly applied research. As weil, it is nonnative and not

value-free, and it involves complex issues of polity

and culture. The nature of sustainable development

issues requires at ail levels more expanded decision

and research contexts.

A systems perspective is also critical, sinee sustainable development issues require us

to deal with complex personal, social and ecological

systems. Systems thinking provides a framework for

interrelationships rather than things, for seeing pat

terns rather than static snapshots. 1have provided a

more detailed discussion of systems thinking in

Appendix R. Some of the principles goveming natur

al systems are holism, interdependence and interrela

tionship. Just as ail the properties ofwater are not pre

dictable from the properties ofoxygen and hydrogen,

50 the properties of ecological systems are not pre

dictable by studying the properties of the living enti

ties and non-living matter of whicb they are com

posed.1beclassical duality between the living and the

non-living does not exist in oatural systems and,

indeed, as it is argued in Chapter 5 on social impera
Dialogue.
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thought tend to be extremely persistent, and mainstream thought, by definitio~excludes con

sideration of alternatives. This and other related barriers will be examined in the next chapter.

Most importantly, knowledge experts from every domain have to realize, accept and

plan for the fact that knowledge of the systems they are dealing with is, and a1ways will he,

incomplete. Surprise is inevitable, and thos, there will rarely he unanimity of agreement

among peers, only an increasingly credible line of tested argwnent (Holling 1996). Indeed,

this lack ofunanimity will he used by competing vest

cd interests as an argument for maintaining the status

quo. Moreover, not only is the science incomplete, the

system itself is a moving target, continually evolving

because of the impacts of management and the pro

gressive expansion ofthe scale ofhuman influence on

the biosphere (Ibid). This incomplete knowledge is

partly the result of the uniqueness of interactions in

space and time, and of the evolving nature of the relationships between natural and human

activity systems, especially given the dominance of the human species in ecosystems every

where.

In addition to the need for interdisciplinarity and transdisciplinarity, is the need for

human activity systems to recognize and understand the interdependence of ecological sys

tems. Everything within any ecosystem can he shown ta he related, Most indirectly, to every

thing eise. Moreover, there are no linear relationships; every etJect is a1so a cause in the web

of natural interdependency. Of course, not all relationships are equally important or equally

sensitive, and most operate slowly, indirect1y, over the long-term and non-linear ways. In gen

era!, however, interdependence is total (Bookchin 1992; Commoner 1975; Folke and Berkes

1992; Hardin 1993; Henderson 1991; Hill 1981; 1991; Holling 1992; Leopold 1949; Jantsch

and Waddington 1976; and Odum 1973). Thus, the biosphere is a unity and cao only he under

stood in tenns of itself (Daly 1994; Ophuls 1977; and Odwn 1971). Systems thinking

requires, therefore, the ability to work with both the parts and the whole, for they are nested

realities of one another, as Koestler's work (1978) on hoIons and Smuts (1926) work on

holism argue.

Systems thinking is about relationships and interrelationships between the parts and

the whole. Studying structure is one method ofunderstanding a system in a way that pennits

many other things ta be related and understood. Another way is through the transfer of prin

ciples and attitudes. A third approach is by examining the underlying principles and ideas.

Understanding structure, transfer of principles and attitudes and understanding underlying

principles and ideas of natura! and ecological systems, 1will argue in the following chapters,

•
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•
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is critical for promulgating sustainable development practices throughout society.

Sustainable development is as much of a revolution, at the redesign stage (Hill 1985;

1996; 1998), as was the industrial revolution ofthe eighteenth century. Modem society, how

ever, is much more sophisticated, complex, and institutionally organized than eighteenth cen

tury society. Many barriers at the individual, intra-organizational, inter-organizational and

societal levels work against major change. If change

occurs, it is often piece-mea1 and incremental at best.

Innovation, defined by Kanter (1983) as the genera

tion, acceptance, and implementation of new ideas,

processes, produets, or services, and by others as a

process ofpolitical and social change, is key to ensur

ing the transition to sustainable development. Clearly,

integrative innovation-stimulating cultures (Ibid,

1983) in industry and govemments are a prerequisite

for realizing change ofthe magnitude that sustainable

development requires, if it is 10 he integrated into ail
levels ofCanadian society.

Il is ooly when we open our minds to the para-

doxes of sustainable development and the possibilities of new paradigms, myths and

metaphors that we will he able to realize its implementation. Sorne ofthese paradoxes are con

cerned with how to retain and develop local self-reliance in the face of increasing g1obaliza

tion; equity between present and future generations; equity between the North and the South;

a balance between the competing forces ofcentraliza

tion and decentralization; a balance between diversity

and the potential for increasing homogenization as a

result of globalization; and a balance between the

space we occupy and the space we lcave for other

species. These paradoxes will not be resolved without

an explication ofdiffering individual and cultural val

ues, preferences, as weil as beliefs about and

approaches to a highly uncertain and unknowable

future, and the resolution of such differences through

supportive social processes (Holdren et al. 1995). This, 1 will argue in succeeding chapters

must include expanded decision-making contexts, especially by govemments.
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they 100.. before us. ne rallll is flllrqu
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(Hem. 1990)
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Restraining and Driving Forces

Suppose you own a pond on which a water li/y is growing. The Ii/y plant doubles
in size eaclt day. Ifthe lily M'en! allowed to grow unclteclœd. ;1 wou/d completely

cover the pond in JO days. cho/cing offthe otlterforms oflifè in tlte water. For a long
lime the li/y plant seems s"",/I. and so yDII decide not ID wol'7)' about cutting it back
until it covers halfthe pond. On wluJt day will that bel On the twenty-nintlt day. of

course. You have one c/Qy to save yourpond.
(Meadows et al, 1983, p. 29)

ln spite ofthe overwhelming ecological evidence tbat we are destroying the very Dat

ural resource life-support systems that form the basis for hwnan viability, there bas been a sys

ternie failure on the part ofhuman activity systems to meaningfidlyand effectively implement

sustainable development pllicies and praetices. A central question we have to ask is, why in

the face ofthis overwhelming evidence bas there been this systemic failure to address the sus

tainable development imperative. What would appear to be systems based on rational-expert

decision-making models may, indeed, be supporting and perpetuating decision-making tbat is

based on ill-foundcd conceptions of natural systems (APPeDdix M) and inherent psycho

pathological structures, supportcd by out-dated paradigms, metaphors and myths (discussed

earlier in Chapter 3). 1maintain tbat these structures are continually maintained and reinforced

by a variety of vested interests tbat are committed to perpetuating the status quo or extrapo

lations of il, with its existing distribution of power and access to resources and rewards. In

addition, the failure to address the underlying nature of unsustainable poliey ehoices arise

from deeper assumptions about how the world works. These assmnptions, which actually

comprise our worldviews or mental models (Bateson

1972; Boulding 1981; Capra 1991; Kuhn 1962;

Lincoln and Guba 1985; Maturana and Varela 1987;

Reason 1981 and Rowan 1976), although rarely stat

ed, as discussed in Chapter 4, are detectable as

metaphors and implied beliefs. In that chapter, 1 a1so

examined two restraining causes for effective action,

the pervasiveness and persistence of dualistic thought in EuroAmerican systems, and the

dominance of prevailing paradigms, myths and metaphors. In this chapter, 1 will examine

those features of institutional behaviour at the federallevel that conbibute to this paralysis of

innovation and gridlock around the implementation of sustainable development.
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Over the course of my 22 years of experienee as a public servant al the federal level,

1 have had a number of interesting and ehallenging assignments. Upon joining the

Govemrnent in Febroary 1976, 1 worked mainlyon strategie policy development and machin

ery of govemment issues, such as wage and priee controls, program reviews of PerSOnnel

management systems, regulatory refonn, environmental programs and strategies for macro

level changes in federaI govemanee. As weIl, al the beginning ofthe 19708,1 worked on futur

ist researeh, at whieh lime two seminal books came to influence my thinking and subsequent

career choices, the Club of Rome's Limits to Growth (Meadows et al. 1972) and

Schumaeher's (1973) S1IUJil is Beautijül. As my experienee grew in the start-up ofnew orga-

nizations and the management of change in federal

systems, 1participated in building two novel programs

and their institutional structures: the diversification of

regional economic development programs and the

establishment of the Atlantic canada Opportunities

Agency, and, more recently, the creation of the

National Round Table on the Environment and the

Economy (NRTEE). Since October 1988, 1 have been

working exclusively in the area of sustainable devel

opment poliey and planning, and sinee 1993, as a Senior Research Associate with the

Sustainable Development Researeh Institute at the University of British Columbia and with

the Canadian Biodiversity Institute, in Ottawa.

Over the past two decades, 1 have directly experienced and observed the difficulties of

effecting ehange in large bureaucraeies, in spite ofthe political will 10 do so, and ofseemingly

rational infonnation indicating the necessity for sueh change. Ioertia in bureaucracies and

their tendeney to change incrementally bas been written about extensively (Aucoin 1972;

Doern & Conway 1994; Kent 1988; Kernaghan &. Willms 1971; Lowry and Carpenter 1984).

In my experience, the forces against change appear to he much more systemic, pervasive and

multi-faceted than is nonnally appreciated, and they operate at bath the group and individual

levels. In many of the Task Forces, Commissions and senior management meetings in which

1 have participated, 1 have found that often the lowest common denominator prevails in deci

sion-making, in the face of infonnation to the contrary. Early in my career, 1 started to ques

tion the expert-rational decision model, as 1 exPerienced fust-hand irrational decision-mak

ing. Increasingly 1 noticed that issues of power and control, as weil as individual psychody

namies, were key features of decision-making, and that they operated at ail levels within the

system.

Although aware ofthe pervasive influences ofearly socialization on childhood devel-

•
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opment and leaming (Bandura et al. 1965; Issacs 1946; Kagan 1958; Piaget 1953; and Sears

et al. 1957), 1 was puzzled by the seeming inability of bureaucracies to bath appreciate the

influence of their collective culture on their grasp of the reality of emerging phenomena and

new infonnation, and to respond to these changing realities. There were c1early significant

gaps between rhetoric and action. 1 began to perœive the influence of prevailing paradigms,

myths and the metaphors that surrounded us, and of

the powerful vested interests committed to maintain

ing the status quo, or extrapolations of il. For exam

pie, the virulent opposition ta and criticisms of the

concept of limits introduced by the Club of Rome's

1972 document seemed out of proportion to the

important ideas that were being raised. Growth and

development were 50 firmly linked with the notion of

human progress that ta propose otherwise was viewed

as sacrilegious. Another example is the lack of action

resulting from the McDonaid Commission Task Force

on the Economy in 1985. At that time, the Commission sta_ "In many other places in titis

Report, we caU for less govemment intervention; in the area of environmental regulation,

however, we are obliged to call for more. Over the long tenD, the task of environmental reg

ulation promises to he immense. We shall have to deal with growth in the nwnber and size of

projects that May adversely affect the environment, with an increasing number of pollutants

and hazards, with the irreversible, and sometimes unquantifiable, effects of a growing range

of industrial substances and processes, and with the

emerging international aspects of our environmental

responsibility. Consequently, we [the Commission]

recommend that govemments increase their spending

ta provide the analytical resources needed to support

the long-term regulatory task. We further recommend

that federal environmental processes he brought into

greater hannony" (MacDonald Commission Repo~

1985, pp. 439-440). In this case, the Commission was

one cf the best organized task forces in the Federal Govemment, with an extensive research

budget, and sorne ofthe best economic minds in the country were brought together. Yet, most

of its recommendations were not implemented. It is revealing that its recommendations on

free trade, which the Commission had linked 10 the implementation of a guaranteed annual

incarne scheme ta ease the transition period of structura1 adjustment that would occur, were

•
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implemented without the latter. It seemed clear to me that govemment policies were being

derived from fundamental and often unstated assomptions and values conceming the nature

of the world and how it works.

The increasingly plural nature of Canadian society, combined with the increase in

vested interests (Anderson 1970; Banting 1986; Cairns 1988; Fox 1979; Pal 1990; Pross 1992;

Raynor and Perla 1987; and Thompson and Stanbury 1984) around maintaining the status

quo, results in a lack of political will at ail govemment levels, which is accentuated at the top

of the pyrami~ the federallevel. In a world dominated by competing vested interests, the

future is inevitably contentious (Atkinson 1991). The resources ofthese vested interests vary

greatly. In 1985-86, for example, the Social Sciences Federation of Canada budgeted over

$300,000 for representing the concems of it members; the Consumers' Association in 1980

had revenues of $1.7 million. In contrast, the Canadian Nuclear Association budgeted

$4,260,000 in 1988 for its public infonnation pro8l1UD (Pross 1992). Client capture works

two-ways at the official level. Departments capture groups, as for example, in 1986-87, 17

federaI depamnents paid $184,995,000 ta over 500 groups (Finlde et al. 1994). Conversely

groups capture the departments, in that the same organizations, once fimded, tend to gel fund

ed over and over again.

It is obvious that radical changes are urgently needed in the structure and processes of

public service systems of administration, which were originally established to exploit and

export natural resources as efficiently and as quicldy as possible, not to sustain them. The pre

ceding chapters have argued that Canadian society, indeed, societies everywhere, are facing a
concurrent decline in ecological, social and economic capital and, hence, the importance of

creating incentives for people and economies to act more in harmony than in conflict with

essential processes that control the dynamics and structure of ecosystems, within which bio

diversity is key to their health and productivity (Folke et al. 1996; Kay and Schneider 1994;

Kellert and Wùson 1993; Odum 1985; Wilson 1992; and Woodley et al. 1993). These three

types of capital - ecological, social and economic - are interdependent an~ because of scale

and time effects, they lock us into a co-evolutionary spiral that cao just as easily he negative

and degenerative as positive and creative. Economic growth, total material consumption and

environmental degradation are now tightly coupled in complex systems of local and global

unsustainability.

Ideas, however, are not isolated from corresponding values and beliefs of the times

from which they emerge, and most of these concepts have not successfully engaged current

political agendas. Nor have they been systematically addressed by Many academics,

researchers and government policy-makers, and some alternative models such as steady-state

and ecological economics have been studiously ignored. This poses a number of interesting

•
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questions. Why have the dominant theories and mad

els never been seriously cballeoged by alternative

modes of tbjnlcing? Are these concepts incapable of

critical defense? Why, in the light of growing evi

dence of increasing ecological collapse, have the

dominant paradigms not been seriously engaged in

addressing both alternative models and arguments?

Why is there sucb great rcsistancc to emergent con

cepts about society and the environment, such as sus

tainable development?

The reluctance to seriously address and te

examine cunent thoughts about dominant concepts
(Francis and Lcmcr 1995, pp. and values is parti.cular1y perplexing, mven the wea1th
149-150) o·

of evideoce of increasing social and environmental

degradation. Most of our basic indicators are consis

tently showing that the quality ofour land, air and water continues to degrade on an annual

basis. Moreover, the accelerating and interactive nature of the impacts of modem industrial

behaviour is becoming increasingly clear globally througb such phenomena as global warm

ing and the increasing size of the hole in the ozone layer. The systemic failure of our socïo

politica1 institutions to address what sorne scholars have identified as shallow versus deep sus

tainahle development in the face of this evidence is irrational at best, and extremely short

sighted in the long-tenn (Hill 1998).

Equally, socio-political institutions are manifestations of the prevailing values and

heliefs of the society ofwhich they are part. Is it bUe that modem institutions are rarely capa

ble of changing at rates other than incrementally, if indeed they are capable of change at ail,

and what are the driving and restraining forces (Lewin 1951) worldng for and against emer

gent issues such as sustainable development?

Human societies, however, are capable of sweeping change as evidenced by the great

revolutions ofour past, the agricultural, industrial, and teehnological revolutions. In the nine

teenth century, the industrial revolution swept across Europe, and was adopted by society

without major resistance. At that time, society was far less stnlctured, bath politically and

institutionally, and thus fewer forces were capable of resisting the sweeping tide of change.

Now in Ûle twentieth centwy, an entire complex system of institutions and organizations pre

sent an often fonnidable gridlock for avoiding change. But why, in the face ofoverwhelming

evidence that humanity May he fast approaching ecologicallimits or, as some scholars claim,

that it May have even overshot those limits (Ehrlich and Ehrlich 1991; Meadows et al. 1992;
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Postel 1989; Rees 1996) is there such institutional resistance to the new sustainable develop

ment paradigm? The probability ofovershoot is increascd with delays in feedback-from the

fact that decision-makers do oot get, or believe, or act upon infonnation that limits have been

exceeded untillong after they have been exceeded (Meadows et. al 1992), as evidenced in the

collapse of the Atlantic cod fishery (Appendix Q).

The sophistication of modem society and its organizational structures have inherent

and interlocking dominant values and ideologies. 1bese are tigbdy coupled with stnlctural

barriers that systematically reduce the ability and,

indecd, the capacity of new concepts and alternative

models 10 cbaUenge the dominant paradigms. Often

these interlocking values and ideologies are shared

across institutions and between sectors. Over lime,

this grid10ck produces an overwhelmingly inability to

respond, even in the face ofoew information and facts

that illustrate the importance of acting in the present,

instead of waiting for further validation.

Moreover, for those working within institutions,

the reinforcing nature of these driving and restraining

forces for change are covert and deeply imbedded in

the historical and present web of interpersonal relations, confliet and rationale; so that even

newcomers are quicldy influenced by the overwhelming rationale behind current day actions.

What may indeed be irrational behaviour is perceived as eminently rational, because of the

opacity of driving and restraining forces. It is important, therefore, to examine what these

forces are, their validity in the light of cuneot day realities, and ultimately, to address the

pathological gridlock, by linking economics and ecology in decision-making (Baskerville

1997), but more titan that, link them externally to institutional structures and processes and

internally to personal development (Hill 1998).

To effect meaningful change, it is necessary to identify the main social and economic

forces that are currently driving ecological, social and economic decline, both the proximate

and underlying forces (Perrings et al. 1992) in these three areas, and to create more effective

structures to provide the necessary incentives to redirect tbese forces. One of the main under

lying forces is tlie overall structure of the govemment that results in inappropriate and inef

fective government policies.

When one examines how hunting and gathering societies were organized compared

with the organization ofmodem day society, a number ofinteresting trends become apparenL

The latter were more holistic in contrast to the increasing trends towards dualism and separa-
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tion within modem society. Moreover, modem society bas placed an increasing emphasis on

technology, centraiization and privatization. As human scale has increased exponentially in

more recent limes, there bas beeo a correspooding increase in the concentration ofproduction

and industry in urban centers (Brennan 1997), leading to an increase in privatization. The

more privatized human activity systems become, the more centra1ization there is. More con

centration of ownersbip results in greater privatization, aU of which results in increased

reliance on tecbnology to support the scale of hwnan activities, a positive feedback loop.

Centralization leads simultaneously to extended acquisition, which leads simultaneously to

increasing scale, which leads simultaneously to increasing technology, ultimately resulting in

a hyperactive rhythm ofglobal capitalism and homogenization.

When these four trends are transposed on two axes, the following pattern emerges:

• 1 1 1 • -

~ IIbtuIst IIIwtJIYS~ IUDTOW.

spuillliud, tIisdpU""'7 expertise; few per
SOIIS ", trtlÜlÛl6. aperVlIœ, or predikc
IUIII lire JINIMUfI 10 nI~tlge lit tir pro.ote
cOMprehellSive ellvirtlll.ellllll decisioll
.dùtg. ~ idu tif ctMIpreltellSive ellvi
rOIl.ell'" _clsio" ••"K filltls Iinle
iIutiaItiD". support lit lite MI}'S IIl1ivnsi
ties, scie"ce, or tire professitJlIS gellerlllly
lire stnIdIlnd. or ÜI tire MI)'S' penDU ÎII

60Vlnll.ull' or hsûtess liree~4.
(Vig and Kraft 1990. p. 242)

•

Figure 8.1 Restraining forces affecting the implemcntation
ofsustainable development

Our overall values and paradigms, such as dualistic thinking, are the forces that deter

mine the degree of separation of the tbree imperatives. Moreover, centralization, our depen

dence on tecbnologjca1 solutions, privatization and

scale are interactive and mutually reinforcing.

Furthennore, there is a positive feedhack loop

between these four trends. The more that ecologjcal,

social and economic imperatives diverge through dis

aggregate decision-making, the more these four fac

tors converge and support unsustainable aetivities that

will continue to lay the foundation for ecological and

social collapse. Paradoxically, what appears to he

increasing options through technology and scale are
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actualIy narrowing future options through the increasing divergence of the three imperatives.

In the absence ofa guiding framework and clearly articulated principles for operating

across govem.ment, this gridlock apPearS from within the organization as eminently rational.

It explains why, on the one hand, you can have a

department mandated ta protect the environment and,

on the other, another that actively supports unlimited

or inadequately limited industrial expansion. Current

economic activities are encouraged tbrough govem

ment programs and incentives that result in continued

exploitation ofnatural resources, with increasing cap

ital investment and expanding scales of activity.

Paradoxically, the result is increasing dependency on

the continued successes of the first phase, that is, fur

ther exploitation of nature (referring back to Figure

8.2), which in the process is resulting in a loss of

resilience, thus increasing the likelihood of unexpect

ed crises and eventual system collapse. With this

increasing dependency comes denial of the results of

the decisions, and demands by economic interests to maintain or expand subsidies. This, along

with lobby groups battling other lobby groups in their influencing of govemment decision

makers, results in gridlocks that malee effective decision-making impossible - whether it

involves salmon, owls, fishing, and Jogging in the

Pacifie Northwest, or cod, poverty and cultural sur

vival in NewfoundJand, or urbanization, wildlife and

water in the Everglades (Gunderson et al. 1995). Tao

often decisions are made that represent the lowest

common denominator among the plurality of interests

competing to influence govemments (decisions made

to minimize disruption over the short-term).

Holling and Meefe (1996), in their analysis of

environmental resource management systems, identi

fy three additional underlyjng factors that contribute

to this pathology. First, following upon the initial suc-

cessful phase (for example, insect pests are initially reduced through pesticide use), the loss

of ecosystem resilience is accompanied by a shift in management agencies from their origi

nal social or economic purposes to increasing efficiencies and reducing costs. Second, their
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personnel become incre8Singly isolated from the systems being managed as their focus is

politically directed from research and monitoring to

corporate agendas of cost efficiencies, technologies

and total quality management and apparent institu

tional survival. Third, one cannot underestimate the

power of the extemalities created to maintain the dif

fusion and generalization of the prevailing paradigm

that constitutes a major obstacle for change, coupled

with an organi7JItionai ftamework that supports the

dominant peradigmatic tbought. Exit ftom a particular

development path, therefore, depends upon the source ofself-reinforcïng medlanisms. New rela

tionships are called for and tbese need ID be complimented by fimdamental changes in govem

ment decision-malcing and institutional reorgani7Jl1ion.

In addition ta the restraining forces affecting the implementation ofsustainable devel

opment as depicted in Figure 8.1, is the lack of a cohesive constituency, or what MacNeill

(1998) refers to as the "politics ofsustainable development." As he further states "Perbaps the

greatest weakness of sustainable development, in my view, lies in the Cact that we have not

yet begun ta invent a politics to go with the concept" Although the National Round Table on

the Eovironment and the Economy may have stimulated some regime fonnation around the

domain, perhaps a necessary precursor ta developing a POlitic, il bas yet to coalesce into a

poiitical force in Canada. The pervasiveness of "growth" in human societies as a positive and

necessary social and economic good for human well-being, and its deeply embedded myths,

is a main barrier to developing this new politie. Some of these myths are '~o grow is to

progress", ''to move forward", and'~ do otherwise is to go backwards". Within sueh a dom

inant soeio-economie paradigm (Figure 3.1) how does one sell the concept of sustainable

development, that if it is to he meaningfully implemented, means not just "doing more with

less" but ultimately "doing less?" In Caet, one of the reasons why the Conserver Society con

cept proposed by the Science Council in 1977 failed to reaeh the mainstream agenda was sim

ply because Many people associated "Conserver with less", and Many who had survived the

1939 Depression made negative psychologjcal associations with the conserver concept (per

sonal commentaries).

1believe one ofthe main reasons a poUlie ofsustainable development has not emerged

is simply because of the fragmentation within key sectors involved in its promulgation-the

development, environmental, health, peace and women's movements. What wouId nonnally

be a driving force for implementation, the interest of 50 many stakeholders, effectively pre

vents an overall coalition ofmany interests. The problem is inherent in the nature ofthe beast
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Sustainable development issues are broad and horizontal, cutting across all sectors of society.

As weIl, problem-solving and decision-making in this domain is difficu1t precisely because

solutions are not c1ear-cut and future consequences of alternative actions are uocertain

(Brewer 1986; Brewer and de Leon 1983; La Porte 1975). In addition, the issues are often not

rationally bounded.

Hence, the stakeholders bring ditferent peaspectives, and are usually issue driven in

that they hold one issue as primordial. In addition, the stakes and values are high, and thus,

this very diversity may he dsyfunctional in that it leads to intense fragmentation. Even with

in particular issues, there can he very ditfering perspectives, often from a dualistic frame

work. For example, with respect ta population, sorne see population in and ofitselfas the dri

ving force, others sec consumption as more primordial, whereas others sec both population

and consumption as driving forces. And ta complicate matters further, there is a major geo

graphical division, the North-South spliL

And with certain issues, questions ofscale a1so arise. For example, with respect ta bio

diversity conservation, experts vary gready on whether or not to work at the habitat, popula

tions or species level. The reconciliation ofthese competing perspectives, therefore, is central

ta the development ofany coherent regime and a subsequent cohesive political force for sus

tainable development. The lack of a new pelitic for sustainable development bas also been

affected by a lack ofconsensus on wbat the restraining forces for implementation are and the

driving forces for unsustainability.

Moreover, "just as there is no single culture, there is no single meaning ofsustainable

development. You cannot homogenize development, unsustainable or otherwise, in the pres

ence of what are multiple, distinctIy heterogeneous cultures and actors. Pluralism must remain

the criterion of efficacy ...The really big policy question ris] bow to encourage the con

structive interaction ofthese plural and ineradicable actors" (Thompson 1993, p. 55). It may

weIl be that a sufficient politics for sustainable development will only emerge in those uncom

mon, complex moments when policies, problems and politics converge so that the problems

of the moment are tangent to the politics of the moment which in turn are tangent to the poli

cies of the moment (Roe 1998). Figures 8.3 and 10.4 hopefully provide a model for how this

convergence could be facilitated by governments, that through deb1>erale design, avoid pro

tracted debate over which perspective is MoraUy superior or issue more predominant by cre

ating semi-pennanent coalitions. With attendant resources, coalitions have the opportunity to

develop more cohesive civil society constituencies around sustainable development.

Although there is a lack of a politic for sustainable development, there is no lack of

politics in its decision-making, for this domain is inherently more political, once again,

because it cuts across across all sectors, thereby involving more interest groups, industry asso-

•
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ciations and lobbyists, and because it is normative. And since govemment decision-making is

largely incremental, due mainly to its hierarchica1 and vertical structuring, decision-making is

also largely incremental, and analysis sharply limited to alternatives that differ very little from

the status quo. Policy is made iteratively, by trial and error, with minimal reliance on theoret

ical knowledge.

It is particularly disturbing tbat the two institutions that need to provide leadership in

the promulgation and rapid diffusion ofsustainable development knowledge and implemen

tatio~ university and govemment, have underlying inherent structures that work against this.

In the fonner, disciplinary organization and corresponding incentive structures wode against

interdisciplinaly knowledge and research (Bowers 1997; Wright et aL 1993). In the latter, the

parallel sectoral, vertical solitudes (the silo mentality) (Bougeron 1996; Osboume and

Gaebler 1993; Sutherland and Doem 1985; Zussman and Jabes 1989) similarly works against

the implementation of cross-eutting, horizontal policies and practices, such as sustainable

development. Moreover, Mintzberg et al. (1996) argue that the real barriers 10 horizontal col

laboration may weil he vertical, in two ways. First, the very things that enable people to he

promoted in a vertical hierarchy may impede them from encouraging horizontal collaboration.

For example, in the public service executives are often promotcd for their loyalty to their

Minister and the subsequent protection of departmental mandates. In academic institutions,

the very characteristic ofa good researcher, strong adherence to individual perspectives, mît

igates against interdisciplinary research. Second, people at the top of the apex may see col

laboration that is initiated infonnally in the interests of realizing the organization's goals, as

suspect. Indeed, often oew organizational initiatives that wode horizontally, such as the

Atlantic Canada Opportunities Agency and the National Round Table on the Environment and

the Economy, are seen as threats to the existing departmental mandates simply by their Mere

creation.

For example, in analyzing 12 selccted key institutions ofadvanced western industrial

societies al the macro, meso, micro and socio-cultural levels, Perlmutter &, Trist (1986) dis

covered that a fundamental mismatch existed, between many of their inherent structures and

processes and the demands of the new environments that paradoxically they had configured.

In other words, the ori8inal context in which these institutions had been created had changed

so much, that their corrent mandate was no longer relevant in modem society. For example,

given the exponential growth in human populations, a family allowance scheme may no

longer be appropriate. Furthermore, since the lcind ofdysfunctionality they found is oot read

ily reversible under the prevailing dominant socio-economic paradi~ it is likely to persist

as long as this fragmented paradigm remains the guiding framework for advanced industrial

societies. Moreover, since this dysfunctionality emerges from the interplay ofextremely pow-
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erful dynamic forces~ it can he expected to increase, as shown in Figure 8.1. Thus, the domi

nant paradigms of both academe and the federal govemment collude in maintaining a grid

lock that emphasizes smalI, incremental, maladaptive actions designed not to challenge the

status quo.

Institutional faiIure at the macro leveI cao he readily recognized by Holling's ecosys

tem model in Chapter 4 (Figure 4.1). For example, overlaying the poliey processes

(Gunderson et al. 1995), an anaIysis ofthe decisions of successive govemments with respect

to East Coast fisheries issues confirms the trends discussed helow and illustrated in Figure
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Figure 8.2 Federal government gridlock (moditied from Holling 1986,
and Gunderson et al. 1995)

8.2, particularly with respect to research and monitoring issues (Ottawa Citizen, July 4, 1997;

November 16, 1997; December 10, 1997).

Govemment institutions are "stuck" along the one axis, which keeps them endIessly

cycling between the exploitative and conservation phases, and this prevents them from seri

ously considering the alternatives. Consequently, there is never any analytical or policy space

to investigate and develop the alternatives, as doing this would he incompatible with the short

tenu vested self-interests of business" govemments, and even academe, which is increasing

ly driven by a colonizing gnmting system. When one is stuck in a spiraling pattern ofexploita

tion and conservation, systemic leaming cannot take place, and reactive rather than proactive

policy choices become the norme Because failure (which is necessary for leaming) is anathe

matical to bureaûcratic organizations designed to proteet only positive images of its political

leaders, responses to crises only cause govemment systems to flip back to the exploitative

stage. Unless this underlying structural conOict (Fritz 1996) is recognized and addressed, only

incremental change and implementation at the margins will he tolerated. Over tinte, these flips

between conservation and exploitation will occur faster and faster (Regier 1995), and gov- •
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ernrnent poliey development will become increasingly myopie and rigid (Holling 1995), fur

ther alienating our politieians from the publics they are supposed to serve, paradoxically fur

ther decreasing the very social capital upon whieh the integrity ofgovemance depends.

When bureaucracies are faced with complex ecological systems eharaeterized by

complex interactions, masses of infonnation that often seems contradictory, millions of

species, as weil as unknown phenomena, and risb beyond their control, they tend to tirst

focus on those phenomena and causeleffect relations

that conform to their decision-making structures and

their dominant paradigms. This tendency to maintain

apparent control by selecting only those variables that

correspond to their 'perceived rationality' serves to

affinn the need for their institutional existence and its

maintenance. Deep inquiry and cause-seeking behav

iour, if it occurs al ail, is restricted to the boundaries

of their rational and physica1 domain, and each piece

ofnew information and every selected task supports a

monolithie authority network of centralized and

decontextualized decision-making (Edwards and

Regier 1981). In addition to powerful extemal vested

interests committed to maintaining the status quo, there are equally powerful internai vested

interests, and together these create a pervasive gridlock of resistance ta ail alternative para

digms and policy initiatives. ln the case of the environment, these restraining forces against

change have enonnous repercussions at Many levels, ultimately threatening the very survival

of our own species.

How, then, cao the federaI government transform itself from our current trajectory of

increasingly degraded brittle ccosystems, rigid management, and dependent societies leading

to crises (Gunderson et al. (995). How can the Govemment become a relevant instrument for

this magnitude of social change required 10 become a sustainable Canadian society for the

21 st century? How can the federal government reconcile the competing vested interests in an

increasingly plural society, as weil competing paradigms and conceptual frameworks?

Integration of ecologica1, social and economie imperatives requires changes in atti

tudes, structures and bebaviour at both societa1 and personallevels. These changes cannot he

imposed, or even effectively fostered through consultation; rather, they must he sougbt

through the collaborative efforts of ail involved (Gibson and Tomalty 1995). In addition, a

comprehensive understanding of linked natura! and human activity systems requires the syn

thesis of a number ofmutually supportive conceptual frameworks. These include participato-
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ry action research and collaborative inquiry (Freire 1970; Heron 1981; Reason and Hawken

1988; Reason and Rowan 1981; Torbert 1991) strategie questioning (peavy 1986), soft sys

tems methodologies (Checkland 1981; Checkland and Seholes 1990; Churehman 1979;

Meadows et al. 1972 ), self-organizing properties (Kay 1994; Odum 1983; von BertalanfIy

1968), ecosystem properties (Holling 1986; Kay and Francis 1995; Odum 1989; Regier

1995; Ulanowicz 1986), co-evolutionary models (Bateson 1979; Gruen 1986; Harries-Jones

1995; Hill 1980; Jantsch 1980; Norgaard 1994; Rosalc 1995, and Smuts 1976); values-based

thinking (Hill 1978; Keeley 1992; Keeney 1996; and Orr 1994), as well as multistakeholder

processes (Dale 1995).

In addition, as discussed in Chapters 2 and 7, interdisciplinarity and transdisciplinari

ty, as weil as integrated modes of inquiry are required for really understanding sustainable

development. This is because competence in this area can never he based on complete knowl

edge, but must rely on best available infonnation and expertise, intuition, responsible exper

imentation and common sense. This interdisciplinarity must necessarily integrate the various

disciplines within bath the natural and social sciences, given the complex interactions

between environmental and social systems, and particularly the cuneot diffieulty ofrecoDcil

ing social and ecologjcal imperatives. Il should he Doted that whereas Many ecological imper

atives relate to absolutes, such as each species' specifie needs for food and space, social

imperatives are relative and mueh more flexible. Although it may Dot be apparent in the short

term, in the long term, ecology determines the bottom line ofhuman systems, not economics,

which eventually must conform to the former.

A helpfu1 technique for exposing dominant thought, methodologjes, prevalent para

digms and alternative opportunities is through the use ofstrategje questioning (peavey (986),

as previously discussed in Chapter 2. Strategie questioning coupled with the use of holistie

modeIs can be extremely helpfuI in supporting responsible (and co-evolutionary) government

decision-making, at bath the political and bureaucratie levels, as weil as within the population

at large. The building of systems models, both hard and soft, can help to identify gaps in

knowledge about complex systems and serve as effective planning tools for policy analysts,

decision-makers and stakeholders for at least six reasons. First, they have the capability to

bring research infonnation and analysis directly to those making resource management deci

sions without a filter ofbureaucratie interpretation. Second, they make explicit the uncertain

ties and difficulfchoices related to risks and time preferences. Third, they cao expose innov

ative policies by making use ofspatial replication a1lowing decision-makers to c1early see the

effects of their trade-otfs. Fourth, they can facilitate more flexible responses to natural and

man-made surprises. Fifth, they cao expose gaps in infonnation and knowledge, leading to the

development of more precise researeh agendas. And sixth, by creating a visual image, they

•
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cao evoke an emotional response, leading to more direct action (Westley, personal communi

cation). The use of holistic models, therefore, may he an important visual tool to enhance

responsible sustainable development decision-making that involves consideration and under

standing of the meaning of complex selfearganizing and open systems by a wide variety of

sectors. As weil, this complexity necessitales greater use ofintegrated modes ofinquiry, such

as the provision and facilitation ofaccessible and influential multistakeholder pluralistic fora.

It is clear that the linear &&one problem, one solution" approach is no longer adequate

or appropriate and must he replaced by an integrated ecosystem and social system analysis

that considers people as a part ot: and not apart from nature (Odum 1969). Emphasis on open,

self-organizing and holarchic systems (SOHO) could provide an alternative approach for

changing our sense of relatedness ta one based on inclusion, rather than exclusion. This

approach ta understanding respects the complexity of organizational forms, and considers

function and change in open systems in the context of their dynamic interactions within and

without their respective environments. As a result of such interactions, these systems mani

fest emergent properties, as in co-evolutioD. Uncertainty and surprise are fundamental fea

tures ofsuch open systems (Holling 1993), as are the related ideas offlexibility, changing and

fluid boundaries among system parts. SOHOs can he regarded as heing arranged in nested

holarchies, in whicb the parts are reciprocally interdependent with the whole, altematively

dependent and independent. SOHO and soft system methodologies a1so serve an enlarged

decision-making framework able to accommodate situations in which the facts are uncertain,

reality is evolving, values are in dispute, the stakes are high and decisions are urgent.

Ecological systems are, indeed, dYQamic, inherently uncertain, and with potential multiple

futures (Holling 1996).

Govemments are 50 fragmented and laclcing in holistic systems-analysis capabilities

that the task of responding ta sustainable development imper8tives seems overwhelming.

Managers and scientists live and work in vastly different cultures and, as a result, they often

view the world from very ditferent perspectives and ad on the basis ofditTerent values, bath

of which are limited in ditTerent ways. The meaning of potentially useful infonnation, there

fore, cao diverge widely between these two groups, resulting in inaccurate communication

and paralysis on the part of political decision-makers in the face of what appears to he con

flicting or incomplete infonnation. Lee (1993) has used the phrase civic science to emphasize

the point that managing complex systems should he a participatory process, open to leaming

from errors and profiting from success. Hill (1998) has emphasized the importance of focus

ing not on the ~oligopic' initiatives, but on relatively small overall meaningful acts that one

cao guarantee to carry through to completion, and a public celebration of success to make

them contagious (and a150 of &&(ailures" so that we may leam from them). Functowitz and
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Ravetz (1991 and 1993) have argued for a post-normal science that addresses the management

of uncertainty through the democratization of knowl-

edge via an extended, inclusive peer community, and

the recognition of a multiplicity of fonns of succcss.

Since sustainable development issues involve condi

tions of high variability, complex interactions, and

possibly cumulative effects in ways not yet weU

understood, 1argue that in addition to an extended scï
entific peer community, it requires considerably

enlarged decision-making contexts. Accurate scientif

ie infonnation is essential, but not sufficient. As weil,

the nonnative nature of sustainable development

argues for enlarged contexts for decision-making

(Dale 1995).

Clearly, govemments can play a key role,

given their overall convening power in society, in pro

viding for and organizing atomistic sets of individual

users into interactive, institutionalized, and eulturally

cohesive groups. These groups then acquire the abili

ty to manage and initiate concrete actions to address the complex sustainable development

issues facing 21 st century civil societies everywhere. Government is the most logical leader

for this role given its convening power in civil society and its greater accountability due to the

electoral process, charaeteristics that neither business nor the non-governmental communities

share.

What is DOW required to achieve changes in governance of the magnitude needed are

principle-eentered discourses that bring together Many of the alternatives discussed in previ

ous chapters, including ecology, holism, feminism, alternative models like steady-state eco

nomics, chaos theory and other emergent sources of wisdom. The foUowing model (Figure

8.3) depicts how these pluralistic decision-making fora might he structured to enhance deci

sion-making for sustainable development.
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Figure 8.3 A framework ID faciliwe ft:SPODS10le decisioa-making (Dale and HilIl99S)

The above model represents ooly a first step in integrating the contributions of experts and

stakeholders, who will necessarily vary depending upon the specific issue in sustainable

development, with its unique time scale and place dimensions. Most importandy, it would

shift public discourse toward a new centre in whicb the instnunental rationality of state and

corporate managers is balanced by the ethical judgments and aspirations of the wider polity

(Karlberg 1997).

When values and stakes are higb, both eeologically and socially, then the decision

stakes must he recognized as correspondingly higher for present and future generations. But,

pluralistic fora cannot have ail voices reflected at the table simuItaneously, and Most prob

lematic are those ofother species and future generations; and yet, their '~terests"are where

the stakes are rnostly likely to he the highest. The ooly way to balance this inadequacy is

through the widest diversity of representation possible in these fora. For example, by paying

attention to gender balance, and access to power and resources, much broader (and deeper)

considerations of the difficult trade-offs to he made may he achieved.

The accuracy and relevance of the infonnation selected for examination is key to the

success of these pluralistic fora, and for effective decision-making that must make meaning

fuI trade-offs. The integrity of this information is limited by the ability of our current socio

political institutions to generate both active and responsive (and co-evolutionary) manage

ment systems that promote leaming and innovation, as weil as by policies that rnay or May

not recognize that processes and products are mutually interrelated.

It is ooly through the interface of the tbree overlapping central circles in the abave

model that the Most innovative and effective solutions for sustainable development will
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jiuu:ti/l1IS IIf tIte CD.",,"iIy lin pnfDnlled
betterad~,,-.essiildy, "", tlJegener
llliud tIir«IÜHI 1IJd;s visiDlI. ne progns
siws ÎII tIdJIil 0IIly tIJII/s ID die tillllger pro
tlMced by dief~ IIfctIOt'tIùuIIio,..

(Whitehead 1919)

emerge from the sharing ofnew insights from several fields (Kay 1994), and that the plurali

ty of interests will he likely to he expressed al the table. This dynamic and '~tidy" interface

represents the paradox of decision-making for uncertainty and surprise. The ability to live

within this paradox requires individuals with the ability to transeend disciplinary perspectives,

and work with the paradoxes ofstability and change, oforder and chaos, of sustainability and

development (Holling 1989/90), of short and long-term, of near and distant, and ofsimplici

ty and complexity (Hill 1998). It requires people with the ability to transcend gaps in knowl

edge and infonnation to malee decisions with sometimes irreversible consequences for future

generations; to simultaneously deal with the parts and

the whole, and to balance the needs of om species

with the needs of the many ··others" with which we

share this planet. Coupled with these kinds of

enlarged decision-making fora is the need for a co

evolving holistic framework across govemment with

in which to fonnulate policies that would promulgate

the principles and praetices of sustainable develop

ment rapidly through Canadian society, a need that

has been identified as an important challenge by a

number of stakeholders (e.g., TYrchniewicz and

Wilson 1994). What is required for such a framework

to be operationalized are principles for sustainable

development decision-making and criteria for determining whether or not policies are sup

portive of sustainable development. The fonner is dealt with in more detail in the next chap

ter, and is supported by material in Appendices L, Nt 0 and P.

In addition to a common framework across govemment, we need new institutional

structures that are hetter equipped 10 deal with the broad, horizontal issues now facing

Canadian society. These new institutions, however, require fondamental paradigm shiftst or at

a minimum a loosening of the resistance to entertain what is currently defined as alternative

thinking. Rather than tight hierarchical structures, we need diverse fora that can support the

coupling of ideas for emergent innovation and creativity, especially locally. Of particular

importance is re-designing our institutions sa that their communities are better able to under

stand ecological system dynamics and resPQnd ta the carly indicators ofchange atTecting their

resilience and positive functioning. If human activity systems are to he ecologically sustain

able, then they need to ensure that ecosystem resilience is maintained, even though the limits

on the nature and scale oftheir activities are inherendy uncertain al the present time, and May

remain so, at least in the foreseeable future. In addition, we need ta reform our infonnation

•

•

•
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systems, especially the way scientific and technological infonnation is provided to decision

makers. In particular, we need to he able to respond to both negative and positive feedbacks

frOID the systems, rather than ignoring them as a result of the short-tenn political trade-offs

that are made between the three imperatives. As evidenced by the fisheries collapse (described

as a case study in Appendix Q), ignoring the underlYing ecological change and early indica

tors ofecosystern breakdown will always result in the collapse of the other two imperatives.

As a start we need to loosely couple our institutional structures and introduce IIlOre organic

ways oforganizing, 50 that we cao he in closer relationship with the ultimately more power

fui ecological structures and fonctions. This is discussed in more detail in Chapter 10 (A

Framework for Govemance).



•

•

•
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Reconciliation

The very word environment is an abstraction, one that is wrong in this contexte Il abstracts
the environmentfrom the person and the person from the environment. It treats the

IWo as different. But Ihe so-ca/led environmenl is the very source ofthe being
ofthe person. The human being cou/dn t exist witJaouI ox,gen. wateT, food. and so on.

There/ore ail this really shOllldn t be called an environment. lt:se the wrong kind
ofabstraction_ lt separates things that are one. (Bohm 1996, p. 41)

Uvilfg witlllIIIlI~811i6"lneIs
of IIl1cmlliltty is 11II t!SSDIIÏiII lIttIiIHIte of
the COllfpeûllCY nflllretlfDr~8111111
~inggtnel"llu ÎII"" iIIf~1I~.

Living constnletWely IUUIprtHblt:liwly witII
IIncertllÜfty, tIIe,., will Ile lit kJUt _ ."cII •
milltU of tlisctn'nÜlg IUUI IIpplyÏIIg lIeW

myths, va/ua ",,11 NlllltIiIrin IIIl1t _jüte
the 1I0rlftS IUIII prtJCaSn ofgOwnl-.nll1lS

il will /Je olle oftuI4ûIg .,ore ÜlforllUllÏlJlL
(Micbaels 1993. p. 84)

The focus ofthis cbapter is on the need for a guiding framework across govemment, based on

a generie definition of sustainable development, fol

lowed by strategie imperatives, out of whieh emerge

principles for decision-rnaking, foUowed by strategie

objectives. The next chapter will discuss a framework

for govemance based on changing the boundaries of

decision-making in govemment. This enIarged deci

sion-making context, however, is dependent upon the

implementation of a guiding framework. As the last

ebapters bave argued, the nature of sustainable devel-

opment issues means fundamentally that no one sec

tor can address soch sweeping social constructions

without enlarging the scope of traditional decision

making.

ln such interdependent systems as nature-human

systems, resilience in any ofthe ecological, social and

eoonomie imperatives is a property of the joint sys

tem. Thus, the system equilibria are a product of the

dynamics of bath natura! and produced capital, and

the stability ofthose equilibria are eharacteristie of the

system (Common and Perrings 1992). The complexi

ty of relationsbips within each of the three impera

tives, and between them, makes it unlikely that one

Dialogue, cao. predict long-tenn consequences ofactions - par-

ticularly out of balance actions that cause, for exam

pie, extinction of other species, and arguably any

Tlrrollglr IIlellS iIIfofWIell by Ille WIllies Df
integrily, IrOllesty, IUId ""MiIity--liJé will
go 011 wIIetller we lInoglUll " ....IUIS SIIrt1Ït1e

or IIOt-we "twe ID Ill", I_gs "priM
down. TIre {iu} storIII IRIS n'" lUI IItIMk
cllrrieti Ollt by IIIII"re DII "s Ïllllocelit
IrlllllllllS; il MIS, ÎII " l'DY "ellSllrllble MI)',

the resllit of Dllr wtlSUful 1U14 igIIOrtIIII
lifestyles. El1elf tIIe c/Wf clûtultolDKÜ' DI
Cturadil "as IÎllked tlJe sto"" tD dilluJte
clrllllge, ","iclr DfCOllrse is _«tly Iiltke4
to ollr rel_ce DII Ille 6"",;"g Df WISI
fllllllt;t;es of fossU fllels, .,,4 Dllr
IIl1clrecked rtlptlCÜlus SII"lUIdnitlg of Ille
forests worldwide.

(Geuer. Electronic
January 17, 1998)

•

•
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1 believe t"al we "aw M~" frtIp~lIœd by
the issues, lUId by w"k" s~dDr tif St1dety
was the most 10 b/tDfI~ 10 Iittl~ or 110 lIWIiI,
in terms of clrllltging ofew" cIt.um6Ï"g
the dominlIItt s~collo.k systD& W~

have missed the boat by COIIcDltrlllÜlg 011

doolfl andgloom scmllrios, tIuII~ Mt IIl1W
not cTeated tire 1It!W mytlls tuld -.etllpltors
necessary for diffusürg sllSltlÜtllble tlewl
opment concepts and prtu:tkes Mrtl"K"tllI'
Canadian society. A"d lIIat is ",luit 1 "ope
we will accomplis" by co"';"g IIp wiIII MW

frameworlcs, andJHlTÔCIlIiIrIy. Il ,eCIIllcilüJ-
fion fralflewoT~ tllal is tlyll"ic, MtIt Il

generic set ofprincip/es tlrlll collld IIppelll
equally across go"~mlfle"ts, tire priWlte
sector and to engage tlle pIIblics.

(Dale:, Elcetronic Dialogue:, June
25, (997)

other sustainable development losses. The ability of a system to absorb changes without

'breaking' down is limited, but not proportional to the perceived magnitude of the change.

This rea1ization is the foundation for my insistence that nODe of us cao totally 'predict' or

'manage' what will or will not happen when we perturb living systems. We must pay atten

tion ta the consequences of human actions and he ready to modify them when oecessary. In

arder to be able to respond, however, it is vitally important that decision-making systems are

able ta receive key ecological information and to work in meaningful ways within appropri

ale time frames and to modify scale where necessary. Our systems ofgovemance DOW main

Iy respond to positive feedback loops because of the powerful vested interests that work to

maintain the present system, and it consistently dampens or ignores negative feedback loops.

A negative feedback loop is a chain ofcause-and-effect relationships that initiates a change in

one element around a circle ofcausation until il comes back to change that element in a direc

tion opposite to the initial change. Whereas positive loops May generate nmaway growth,

negative feedback loops tend ta regulate gro~ to bold a system within some acceptable

range, or retum it to a stable state. A positive feedback loop cao he a '~ous circle," or a

"vicious circle," depending upon whether the type of growth it produces is wanted or not

(Meadows et. al 1992). It is my contention that a plurality of powerful vested interests work

ta black negative feedback infonnation from political decision-makers and, because of their

profound ecological ignorance, what is actually vicious positive feedback is interpreted as a

positive social good.

What is now needed is an integrative approach, based 00 a fundamental reconciliation

between the three imperatives in human activity sys

tems. Reconciliation of the three imperatives is the

first step leading to integration and a oecessary condi

tion for the implementation of sustainable develop

ment. Without a guiding framework and clearly artie

u1ated principles for decision-making, departments

will tend to work against one another, as, for example,

when energy conservation programs operate along

side the ongoing development of large-sca1e mega

energy projects. In addition, given the plurality of

vested interests that are now influencing govemment

decision-making, this kind ofschizophrenie behaviour

is exacerbated wiahout a clearly, articulated common

direction around which the bureaucracy can coordi-

nate its various policy responses. Policy failures can

•

•

•
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W1ie" lru",QII respollSibility tIoes"ot ",lIte1l
the spatüd, telllpOrlll, or fII"ctûJ"aJ scille of
natllrlll plre"ollle"" .1IS1ISt1li,,1IbIe lISe of
resources is liluly, ad it will persist .,,1iI
tire mù",atclr ofsCilles is e.red.

(Lee 1993, p. 561)

Adllptiltio" is stressflll, Ils .."y trtndNs
who fear J1yi"g will ÎllSltUltly IIgree, tIIId
witlr to4lly's rates ofell";'-o"",e"tlll e1llUlge
we are IIlwtl)'S tMXelertltûtg o.r qfons ID
adilpt to our 0 ..... erelltÛJlfS.

(Omstein and Ehrlich 1989, p.7S)

•

•

•

often be traced to the lack ofcentral organizing principles, ideas and methods that are mutu-

aIly compatible (Byers 1991; Gunderson et al. 1995;

Merton 1936; Kasperson et al. 1988; Sahl and

Bernstein (995). The vested interests for maintaining

the status quo are very sophisticated at influencing

govemment decision-making, and indeed, it is my

contention, that the fragmented nature, overlap and

duplication within the bureaucracy, and its current

structural organization into competing sectors sucb as agriculture, industry, and natural

resources, actively mitigates against the effective implementation ofsustainable development,

and it results in a policy gridlock against meaningfill action.

Just as ecological systems are nonlinear, and instability and uncertainty are critical ele

ments in their change process, so too are human social systems. Nonlinear systems are evï
denced by relationships between variables in which the relationship between cause and effcct

may not be proportionate. Thus, in nonlinear systems seemingly minor changes or distur

bances May generate positive feedback, or amplifications, resulting in wholesale struetural

and bebavioural changes. 1bese outcomes may range from new states ofequibDrium ta novel

states of increased complexity and organization, or even to 6'chaos" in which predictability

and organization break down (Kiel 1991). Moreover, open systems, which characterize eco

logical, social and economic systems, known as dissipative stlUctures, consist ofa variety of

subsystems interacting in a nonlinear fashion. Dissipative structures are continually subject

ed to a variety ofdisturbances, both from the extemal environment and from existing subsys

tems. Dissipative structures remain relatively stable to sorne disturbances; however, it is pos

sible for a relatively minor disturbance to amplify existing nonlinear interactions and drive the

structure to a state of extreme instability.

During this period of instability the structure May reach a critical point, referred to as

a bifurcation point (prigogine and Stengers 1984). Once the destruction of the pre-existing

stnlcture occurs, it is inherently impossible to deter

mine in advance which direction change will take:

whether the system will disintegrate into uchaos" or

leap to a new more differentiated, higher level oforga

nization (Ibid, xv). Of particular interest to govern

ment policy-makers, is the fact that it is impossible to

predict the evolutionary pathway, or branch, that the

system may follow at any particular bifurcation point. Il is also impossible to predict the spe

cifie nature of the resulting new configuration.
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So they set IIboll'. jirst of lIlJ, edllclllÜlg
themselves tzbollt «id rllÎlI. Dey retul tIIJ
the scientijic dmiL T1Iey becllllle experts 0"

acid raill. ln the lobby bllsÜless, tltere tue
no permallellt frlellds IIIId "0 per1IIlIIIellt
enemies. T1Iue lUe Oll/Y pD7Iflllle"t i"to
ests.

When one considers the present interaction of natural and hwnan activity systems,

ecological, social and economic systems must be considered as evolving nonlinear systems.

The relationships between their variables are dynamic, because of their increasing interde

pendence, their interlocutory effects, time, place and scale etfects, and their co-evolutionary

relationships. The continuing emphasis by human aetivity systems on traditional command

and control management policies, prediction and centralized, hierarchical decision-making is

cIearly psychopathologjcaI.

The nature of sustainable development requires integrated, comprehensive decision

making, in which problems and solutions are considered with regard to their interrelated,

interconnected totality. Caldwell (1963) bas argued that much of the inadequacy of environ

mental decision-making is the fault of the predominant segmental cbaraeter ofpolicy.

Moreover, it is clear from past environmental successes, for example the acid rain and

the international rC8ime that formed around that issue,

that scientific consensus and coalitions with the envi

ronmental non-govemmental coIDJDunity are key to

advancing the issues by developing consensus around

a common agenda (Vig and Kraft 1990). Governments

have a key role to play, therefore, in stimulating the
(Bowdens, Acid Rain Lobby creation of such networks of collaboration and the
Disbands. Novembcr 20, 1990)

building of key constituencies around prioritized

issues. Another example is the scientific consensus on climate change by the International

Panel on Climate Change (1995), after which, at least some govemments are DOW moving

beyond the rhetoric to action on this critical issue.

The reconciliation framework 1 am proposing builds on the scientific consensus

around the World Scientist's Waming to Humanity (1993), catalyzing action around their

statement which was signed by over 100 international members of the scientific community.

In addition, this framework must be bolistic enough to transcend current seetoral and vested

interests, since without addressing the CUITent power and conflict issues in the Canadian poli

ty, any applied research would he meaningless (Westley, persona! communication). The

framework that 1 will present here was developed with my co-researchers through an elec

tronie collaborative inquiry process.

The overall criteria that we believed to he important in developing principles for sus

tainable development that are equally applicable across the whole of govemment must

address the fol1owing:

1. must be easily understood,

2. be applicable in diverse contexts,

•

•

•
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. • .is tlrere titi)' MI)' III slrtlrt-drctdl Ille
process, ID IIWJÜI tir lit leIJSt slulrtell Ille
fH!riods wIIell tire sysu.. is rWûI tIIId IIIIre
SPOIISÏVt!, IIfllXÛlÜU tire pnitHls III wIüdI
tire systeM is tIUIU III Us e1l11ÏrOII"Dlt tuUl
respolltlïllg cre/lliwly. As RolI;,,~ AM
poÏllted 0111, tIIe lMIIl • ." œ die S«ÜIl
eqll;"Q/ellt of tire elldotlre",,: stl..e
exc/rlUlge of/osa ofÏlltemlll wuiIIbiIity (lIS
IOllg as ;1 is tlSSoci4tetl Mtlt specijk ltüuIs
of reglilatiollJ, for Aeigltle1led tJbiIity III
explore, sense, tuld respolltl III Il wuiety tif
exterlllll ell"iroll.ellts. Row W61114 tlte
prillCipies trtlllSlilte ;"'0 IIUIIIlIge..elll tif
c/rlUlge?

•

•
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3. be transferable across space and time scales,

4. deal with individual concepts and ideas in concrete tenns,

5. identify possibilities for both radical and transfonnative change and positive incrmen

tal change, and

6. be regularly revisited, critically evaluated, and updated whenever appropriate (Brown,

Electronic Dialogue, February 2, 1998).

Another personal criterion is that it he doable in our lifetimes (Dale, Electronic

Dialogue, June 25, 1997).

ln a brief review of sustainable development principles 1 found that mast were not

generic enough to transœnd dominant paradigms, and they tendcd to he anthropocentric, or

were 50 vague that they were meaningless. 1believe that normative principles have to be con-

strueted at a metaphysicallevel, a kind of metalogue

(Bateson 1972), 50 that specific goals and objectives

become an emergent property. Fundamental to this

framework, based on the arguments presented in the

preceding chapters, is the belief that the principles

must he derived as much as possible from the struc

ture, processes and funetioning ofec::ologica1 systems,

and incorporated into human activity systems sa that

we can naturally begin 10 work with nature rather than

against il Most fundamentally, human activity sys

tems are themselves embedded within natura! sys

tems, and thus the biophysical carrying capacity is an

upper boundary on socio-economic carrying capacity

(Dailyand Ehrlich 1996). As weil, values articulation was crucial to the pre-analytic devel

opment ofour guiding framework.

Accordingly, wc propose the following guiding framework starting with the definition

of sustainable development presented in Chapter 7, and building upon the World Scientist's

Waming to Humanity (1993). The ftamework comprises a definition, 5 strategic imperatives,

principles for decision-making, and 4 strategie objectives. Within this overall guiding frame

work, scctoral departments then define their specific goals, targets, and timetables for imple

mentation.

Definition

Sustainable development can he regarded as a process of reconciliation of three imperatives:

(i) the ecological imperative to live within global biophysical carrying capacity and maintain
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biodiversity; Oi) the social imperative to ensure the development of democratic systems of

govemanee to effectively propagate and sustain the values that people wish to live by; and

(iii) the economie imperative to ensure that basic needs are met worldwide. And equitable

access to resources- ecological, economic and social- is fundamental to its implementation

(adapted from Dale et al. 1995).

Strategie Imperatives (from World Scientists' Waming to Humanity, April 1993)

These strategic imperatives were developed by the Union of Concemed Scientists in 1993,

based on their belief that human beings and the natural world were on a collision course and

that fundamental changes were necessary ifhumanity was to avoid the collision that their pre

sent aetivities were bringing about. This waming bas been endorsed by over 1670 scientists,

including 104 Nobel laureates, representing 71 countries, including ail of the 19 largest eco

nomie powers, all of the 12 most populous nations, 12 countries in Afiica, 14 in Asia, 19 in

Europe and 12 in Latin America. The full text of the Waming is provided in Appendix L.

1. We must bring environmentally damaging activities onder control to restore and protect the

integrity of the earth's systems on which we depend. We must, for example, move away from

fossil fuels to more benign, inexhaustible energy sources to cut greenhouse gas emissions and

the pollution ofour air and water. Priority must he given to the development ofenergy sources

matched to Third World needs-small-scale and relatively easy to implement.

We must halt deforestation, injury to and 1055 of agricultural land, and the loss of terrestrial

and marine plant and animal species.

2. We must manage resources crucial to human welfare more effectively, giving high priority

to efficient use ofenergy, water, and other materials, including expansion ofconservation and

recycIing.

3. We must stabilize population. This will he possible only if ail nations recognize that it

requires improved social and economic conditions, and the adoption of effective, voluntary

family planning.

4. We must reduce and eventually eliminate poverty.

5. We must ensure gender equality, and guarantee women control over their own reproductive

deeisions.

Principles for Decision-Making

These principles were an emergent property of the electronic collaborative inquiry of 20 co

researehers conducted over 2 years, from September 1996 to December 1998. Wherever pos

sible, they represent our best attempts to develop principles for human activity systems

•

•

•



.A IIIstiIIg SOCÜII tulwUlce will elllJlil lite
identifielltioll of Il set of lIollbMmuu:rtItie
princip/es lit tire do... kwL Tllue priII
ciples ",ay /Je CIIlleIl~~ Ils

cOlltrllSted witIr tiulse~6""eitIIn
buruucrlltic alauÎtllIÏSIII or ltJ self-SliIfi
Ciell" tlisstlCÜlthe reâcûllü"
SOCÜJeco/ogktll priIIdpIn "-PlI "" œll
trality ofÜltnlÛpe1ftlellce. EIft11i1e4 ifSD-.e

surrelldoofSIIwrdpty~Mdl couiII
erable dijJilsioli ofpDwer. 77tere is lUI owr
alI boss br Ilsod«c~$pU." tlt0fl8"
Ihere is ordo, ""klt noIws fro. lite
mutulll IUljllSl1llelft of tlte ptUtS; dO IllY

the stakeho/dns.
(Tnst 1983,p.271)

Diversity ",1ISt lIIso be tire etHIewortifor the
Ml)' we III""lIge OllrwJ11eS. Not ollly 6ltlllJ
we tlud ID drllW fro.. • wüIe r""ge ofCIII
tural ",,4 ..brority opIÜIlU 10 Üllprove lite
qulllïty ofour lives, 6111 tdstI 10 drllW IIptlIlIl
broad, parlÜ:iplltory power lHue Ut o"r
politicllI sysIelllS ID oppo~ lIIfd rnersepre
sent tTellds totwlrd It(l",oge,.eity-DveT~DI

trali:ation. the tlbuse of power, ad o"r
uncarillg society.

(Mycrs 1985, p. 254)
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derived from ecological systems, a1though clearly sorne are necessary human constlUcts, as

for example, equity.

CyeUeal processes. Achieving sustainable levels of production and consumption requires the

fundamental redesign of hwnan activity systems from

linear input-throughput of production processes to a

redesign of those systems to closed loop operation.

Inspired by the models of organisms and naturaI

eoosystems, industrial production systems must reduce

energy use and recover waste heat, and reduce, reuse,

recycle materials across the Iife-cycle of a product;

minimize eDtropy by designing products to limit down

cycling, and ta facilitate repair, refurbishment, remanu

facturing, reuse and recycling; changing the material

intensity by demateriaJizing some aetivities and prod

ucts by using digital instead of material consumption

(Cairns, Electronic Dialogue, April 29, 1998).

Diversity is the spice of life (Rothm~Electronic Dialogue, March 20, 1998). It is an essen

tiaI feature ofail self-organizing systems, whether socio-economic, politica1, or ecological. To

homogenize diversity and foster uniformity is to rob any complex system offuture evolution,

adaptive capacity, and ultimately of its essence (Lister, Electronic Dialogue, April 22, (998).

Consequently, functional diversity must he conserved as the basic source of system mainte

nance and regeneration.

Dynamic, self-org.Dizing, open, hol.rtie systems (SOHO) are important analogues for

human decision-making; they are organic models of

complex systems that occur in nature. They adapt to

and accommodate change as a normal event. Sncb

systems are diverse and flexible, and therefore

resilient, i.e., they actively respond to learned experi

ence which facilitates their adaptability, and ultimate

ly, co-evolution. In this way, the system is able to

accommodate and adapt to change, and regenerate

(Lister, Electronic Dialogue, April 24, (998). Any sys-

tem, no matter how resilient, cao he pushed to a ~point
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ofno retum' or to a threshold beyond which limiting factors become so severely operative that

recovery, in periods meaningful in the human time-scale, becornes impossible (Dasmann and

Freeman 1973).

•
Enlarged decision-making cODtexts. Decision-making for sustainable developrnent cannot

he made in isolation by any one sector ofcivil society, including govemments. It requires new

levels ofintegrated decision-making that bring together Datural and social scientists with pub

lie poliey practitioners and non-govemmental organizations. Transdisciplinary fora and dia

logues are needed where a multiplicity oflegitimate perspectives can heex~and where

publie policy questions on sustainable development and their attendant moral, aesthetic and

valuation questions can be addressed (Dale, Electronic Dialogue, April 26, 1998).

•

•

Meaningful information for sustainable development

decision-making is dependent upon integrative modes

of inquiry between the natura! and social sciences, as

weil as multiple sources and modes ofevidence. Since

infonnation is constantly evolving, just as living sys

tems constantly evolve, its integrity is vitally depen

dent upon the ability ofhuman activity systems to per

ceive and respond to both positive and negative feed

baek loops, particularly in the area of poliey develop

ment for natural resource management (Dale,

Electronic Dialogue, April 26, (998). Ecological infor

mation must he given at least the same weighting as

social and economie infonnation in management prac

tices and policy decisions (Wiens (997).

(Doherty and de Deus 1996.
p. 12S)

Equity must aceommodate multiple and complex realities. lbese emerge from a globality

that includes different realities of place (as in different continents), of lime (as in different

generations) and of fonn (as in different life forms). It must encompass Dot only the visible

outcome of process, but the process itself, he it as formulated as (sorne) decision-making

processes can be, or as unfonnulated as (sorne) aspirations cao he. Ultimately, equity is about

the sharing of power (Vainio-Matilla, Electronie Dialogue, March 18, 1998), and it may weil

he that equity cannot be actively planned for, but rather is an emergent property of function-

al diversity at ail levels in decision-making (Dale,

Electronic Dialogue, July 2S, (998).Democracy ""derstood tU co",,,,,,,,iclltio,,
(Dryzek 1990) together witII de..ocrlllic CÎI

izenship aspaTl ofa socûUletlr1li"gprocess
provides so",e evide"ce dlilt ÜldivUbllIls
can declÛle e"vüoll",e,,1iIIgoods IIIfd lWOid
or /;mit ellviro"me,,1JIl1NuIs. This is ptUtly
becallse democracy allows prefere.ces,
expectatiOllS QIId belulviollr 10 be lIltered Ils

a resll/t of debate ""d JIt!rS"tUÏDIf, Itidillg
;IIfJividllal behaviollr to co"jinrI lM p"b
lie/y agreed "o""s. De",OCTIItic CÏliUlISltip
in shortper",its the possibility oft"e 1101",,
tary creatio" QIId lIIIIi"telllllfce of lUI eco
/ogical/y ratio"aI sociJJl-IIiZl1lre i"terllClio.,
;"formed by ",oralllS weB Ils scie"tiJic co,,
siderations. This is beca"se il is co",,,,,,
niCalive rather thtur ills""..e"tal rtllio"lIIi
Iy which characterizes ecological rtltio"lIIi
ty and the possible realÎVllÎO" of SIISIIIi,,
abüily.
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Feedback loops. Since complex systems bave both cbanging and largely unknown natural

boundaries, it is c::onceivable that human activity systems c::ould badly misjudge what are the per

tinent components and parameters ta consider in their decision-making processes. The ability of

decision-makers ta be able to effectively respond ta both negative and positive feedback from

ecological, social and economic systems is critical ta effective decision-making for sustainable

development (Brown, Electronic Dialogue, August 10, 1998).

Integrity. A thing is 'nght" when it tends to preserve the integrity, resilience, co-evolution

ary potential and beauty of natura1 and human systems. ft is wrong when it tends otherwise

(adapted from Leopold 1949) (Dale, Electronic Dialogue, August 22, 1998).

HamlUty. Human systems are not apart fro~ but

TIte otlrer prtJ1JlDII witII feeclbtrt ls t1uIt rather are a part ofnatural systems. Life and nature are
there lUe oftell Ctlll/lidûlg fUtlhcb pro- bigger and more powerful than any force that humans
vilkd. /11 the clUe o/dle Nordl.lfdlurtic CINI
flShery, for atIIIIpIe, tille l«4btIek (1IIIly could ever bring to bear, and it is foolish to think it
deueted bellltedly beCilllSe ofdie pro6lau could he otherwise. Humility means seeing ourselves,
ÜI the 1If0tlds use4 10 AUaS ,. jis/I~)

was ,"e lÜcIür;"g • ofdie stock. .If sec- our knowledge, our institutions, our systems ofgover-
olldfeedlHJck reslllte4.froM Ille twerctlpÏtlll- nance as vitally interdependent with the natura! world,
katWlI of tire fu";,,g fleet. rlth fOrDIlles
Ülvested ;" hlUdwtlre, the jisJlers IIeœd and recognizing our place as one among many. Rather
IlUge CIIIc" IIll0wllllces IIl1d press"reil than believing that we can manage our "environ
politicilIIIS for ";g" CIIIC" f"oIl1S. GiPell Il
popullltio" estillUlte witIr • hiKher tkgree of mentn , it means recognizing that the only thing we cao
uncertaÎIIly IUSDCÏIIId witIr il (II COMMOII manage is our behaviour and impacts within the envi
occurrellce ;,. tlSuss..ellts of IUIt'IIrtJI S)"S'-

telllS) IIIId prUSllre for IUg"er CIIIdr 'l''OtIJS ranment. Greater sentiency implies greater responsi-
from the Wlters, tIIe fN'Iiticüuts listelled 10 bility rather than dominion over nature (Geuer,
the IlItûr/eedbtlclc.

(pope, Electronic Dialogue. Electronic Dialogue, August 10, 1998).
November 28. 1996)

Limits. Just as natura! systems are subject to biophys

icallimits, aIl human activity systems are subject to scale. That is, the bigger they become,

the more ecological space humans occupy, ultimately leading to collapse if they exceed bio

physica1 limits. The ultimate limit on human activities is, therefore, the biosphere. Although

these limits may he more plastic as a result of technology and human ingenuity, they are ulti

mately finite (Silns, Electronic Dialogue, August 10, 1998). Humans cannot escape the limi

tations imposed by the resources of the biosphere (Dasman and Freeman 1973). Il may weil

be that the more human activity systems co-evolve with natural systems that these biophysi

cal limits are turned ioto absolute human limits (Dale, Electronic Dialogue, July 21, 1998).
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Multiple contexts. Hwnan beings are context dependenl. In our attempts to make sense of

our world, we are heavily influenced by individual perceptions and mindscapes, dominant

socio-economic paradigms and prevailing myths and metaphors. Personal and collective

awareness of these multiple contexts, and our distressed tendency to maintain the status quo

act as barriers to new thought, innovation and creativity. Making those tendencies explicit is

key to being open to and seeking to understand new infonnation (Dale, Electronic Dialogue,

April 26, (998).

Multiple perspectives expand our decision-making processes by bringing different kinds of

knowledge to the table. This principle challenges our reliance on dominant scientific

approaches that, while remaining important tools, can ooly provide us with a partial view of

a problem and its solutions. Multiple perspectives means enIarging our ideas of who are the

"experts" and what kinds of infonnation are important. It means seeking multiple sources of

obsetVations about our natural world as weil as its social and economic spheres. This process

should bring to the fore the different assumptions, values and goals embodied in different per

spectives (Massey, Electronic Dialogue, April 26, 1998).

Mutuality. Health and functional and meaningtùl existence, dcpends upon a faculty of the

organism for mutual sYDthesis with others and the covironment (Williamson and Pearse

1980). AIl human activity systems are subjectively interdependent and embedded in oaturaI

systems, and both are engaged in overall mutual and co-evolutionary processes. Both influ

ence and are influenced by each other, often in complex and subtle ways (Dale, Electronic

Dialogue, April 26, 1998).

Precautionary principle. Rather than await certainty, govemments (and others) should act in

anticipation of any POtential environmental harm in order to prevent il. Consequently, it is

essential that we become better at reco8DÏZing and responding to carly indicators of system

damage. Given the uncertainty and difficulty of predicting the nature of the limits of the co

evolutionary human-nature system, it would he prudent for human activity systems to live

below rather than at penultimate biophysical limits. Decisions conceming the appropriate

scale and nature of human activity systems, and the subsequent space our systems occupy at

these limits can only be made in enlarged decision-making contexts, given the complexities

involved (Dale, Electronic Dialogue, August 22, (998).

Resilience is the ability of a system (for example, an ecosystem or a system of govemance)

to adapt to change while maintaining critical aspects of its original condition and function. If

•

•

•
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Scale. Phenomena present themselves on multiple

scales. Mismatches between the scale of problem and

the scale ofhuman responses cao. result in inappropri

ate policy initiatives. We have ta develop operational

Iy acceptable ways of scanning across scales by

expanding our~ analytic and planning hori
zons, and organize our policies around the multiple

scales found in natura1 systems (pinter, Electronic

Dialogue, April 2, 1998). Efforts must he made to

adjust the scales of management ta those of natural

processes (Wiens 1997). The impacts of multiple

scales can only he addressed through the implementa

tion of environmental measures at a domestic juris

dictional level appropriate to the source and scope of

the problem, and appropriate to effectiveness in

achieving objectives (subsidiarity). Where there are

significant transborder impacts, there should be inter

national cooperative efforts (Pinter, Electronic

Dialogue, April 2, 1998), as weIl as nested levels of

decision-making (pope, Electronic Dialogue, April

15, 1998).

(Vickers 1972, p. m)

we wish to use the concept ofresilience, we must he explicit about what aspects we value and

think. are important to main~ even as conditions

change (perbaps, for example, total biodiversity,

democratic process, etc.) (Middleton, Electronic

Dialogue, April 13, 1998)

DiscUTSwe IÜllltJCrllCY is ecologktllly rtItio
n~ particu/llrly frOIli tIIe poilll ollfiew 01
sensitivity ID fee4JNlek signllls, colllplexily.
generaliz4biüty tUUl colllpliJurce; .tlreowr,
ilpro",otes~ III sigru tlltlisqlliIib
ri.", in "u",tut-lIl11"re illlertlCliollS
because tIIeir sille ~ IIDII tll eJCteIISipe

co"'pelenl JNUtÎCÎPlllÎllII .etulS t1uII. MM
variety ofNias ctIII be rtJiseti 011 be"lIIltll
Il K'ÏÛ varlety tifctHIcnru.

(Haywarcll994, p. 206)

TIre tlifjicMlJies 16ft - ,ut tluIt .«""JI
tive IÜleRSes lITe 6ectIMÛl6 MiISSÎ11dy ;"

f!1Iülence. TIt~ TeJIIYsml tlifferelll bllt
reJatetilonllS 01 sp1i1tb16: sllpBjicilllity ;"
",hic" IÜpt/I cOlllleetiDII is /ost; segJIImtiI
lion ür ",,,idr JNU'IS purs"e tlleirDI. wiI/t
oui reference 10 tire "",ole; «rUI tIissocüJttitIlI

in whic" petlp/e tutti K'o"ps eellSe ID
respontl 10 etlC" _n.

Nf!1Iert"eless, gdgJl'tllÏOII UJ colllplex
environ",ents is ptJssible by tlpprtlpt'Ülte
value trallsforllllUÏolIs. Critielll tue tire
design prilleipln 011 wIIicII SOCÛII ÜUIiIlI
tians are builL TIIe clro;ee is 1Jetweell
reduntlJulcy tifptD1S (tlle ..lIdIiIIe prûld
pie) and lire retlull4œtq DII"IICIÏOIIS (tire
organis",ic principle). TIre ulf-regul4lùlll
andjlaibiJily ür"nell' in tIIe IiJttergive t"e
possibiJiJy Df tulaptatiOll 10 eo",plaily and
""certainty.

•

•

A Systems approaeh is a way oftrying to understand and actively leam from complexity by

studying whole living systems and their interconnectedness, for example, social, economic

and ecological. It is an integrated and inclusive set ofapproaches and associated methods for

problem-solving, based on the knowledge that human and natural systems are complex,

dynamic, resilient, and adaptive. The acœptance of uncertainty as an inherent quality of liv

ing systems is central to a systems approach (Lister, Electronic Dialogue, April 24, 1998).

•



1 CHAP 9 - 126

Triangulation is the use of multiple methods~ procedures and/or theories to converge on

deeper understandings ofwhat might or should he done to improve situations~given the inher

ent complexities that exist. We require both conventional and novel analytie methods to tri

angulate from as Many directions as possible on what we could he doing better in the face of

an issue whose empirical merits remain unknown, not agreed upo~ or both (Dale, Electronic

Dialogue, August 22~ 1998~ adapted from Roe 1998).

Values. Sustainable development is a normative and ethical concept (Robinson et al. 1989).

Thus, values are central to any dialogue, policy development, planning and action. Our val

ues are deeply embedded in our cultures of symbolism, institutions, and religions, and they

collectively influence decision-making at allieveis (pinter, Electronie Dialogue, February 8,

1997). Making the plurality and diversity of values explicit through values-based thinking is

critical to sustainable development dialogue, program and poliey development and actions

(Dale, Electronic Dialogue~April 26, 1998).

Strategie Objectives

These strategie imperatives are by no means exhaustive, but are meant to be illustrative and

the minimum necessary to begin the rapid implementation of sustainable development poli

cies, programs and practices. Moreover, 1 anticipate that each department would expand upon

these imperatives, depending upon their particular contexts.

1. It is imperative that ail govemment policies and planning integrate ecological infonnation ioto

CycrICal FIows

Maintenance

Umits ------------- Diversity

Figure 9.1 - Inlerrelaled factors of"produetion/mainlcnancc" in natural systems

•

•

•
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(Roc 1998.p. 9)

.1411 ÏIIsisteIII MeSSllge~ is duit dte pMiq
worlil--ihl.estk l1li4 1Il1OSeiU-ÏS tridI
••ld-dïMelfsÎtllIlIlIy CD""a, .lfcertllÏll
l1li4 pllIrtIl. De ",stGiIuJble ~,.,att
ctllIlIV1WI'SY. like Sil ""y DtIters, is ctI.·
pIez tIll Ille MI.)'.ML Tf611dy CDIIpk4 tuUl
utf.elllitJI spte-.s Df ptllicy raetllcIt
...us ptIliq iIIIIIIpis ... ••dt~
dt.. il nIIIly is Dr œ"'" Ile fDr ...y ctlIf·

ITtIPDSin.

the development of their programs. In order to he both more effective and minimize the Iikeli

hood of subsequent negative surprises, intenelationships in ecological systems such as cyclical

flows, diversity and limits, with maintenance (as depicted in Figure 9.1) must he taken ioto

account

2. AIl govemment policies, planning and programs

must start to replace short-tenn economic iocentives

with those that support the restoration and mainte

nance of ecosystem resilience, one by-product being

long-term economic sustainability (Holling and

Meefe 1996). This imperative aIso requires policies

for full oost pricing, tbat îs, transfening environmen

taI and social costs ta priees paid by finns and con-

sumers.

•

•

•

3. Govemments must develop ways for individuals to

innovate and leam and support them in doing 50. An example is the application of actively

adaptive environment management approaches, where policies be<:ome hypotheses and man

agement actions become the minimal risk experiments ta test those hypotheses (Holling 1978;

Walters 1986; Lee 1993; Gunderson et al. 1995). Adaptive management demands that we con

sider a variety of plausible alternatives about the worlel; consider a variety of possible strate

gies; favour actions that are robust ta uncertainties; hedge; favour actions that are infonna

tive; probe and experiment; monitor results; update assessments and modify policy accord

ingly; and favour actions that are reversible (Ludwig et al 1993).

4. Govemments must engage people as active partners in the process of developing public

policy.

5. Govemments must develop local partnerships among broad constituencies 50 that ail stand

to gain or lose together from good or poor resource management (Holling and Meefe 1996);

thereby enabling us ta leam our way collaboratively into the future.

6. Governments must develop systems of govemance that can accommodate the tinte, place

and space phenomena of natural systems by achieving greater synergy between ecologicaI

boundaries and socio-politica1 boundaries. An example is the ecological framework devel

oped by two federaI govemment departments, Environment Canada and Agriculture and Agri

Foods Canada. Based on the direction to think, act and plan in tenns of ecosystems, and ta

move away from an emphasis on individual elements to a more comprehensive approach ta

monitoring and reporting on the environment, these departmments developed a nationwide

ecological framework. The framework is comprised ofthree priority levels: ecozones, eoore

gions and ecodistricts.
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de Groot (1992) proposes an alternative to a reconciliation framework, a partnership

with nature as an alternative worldview, as an important generator ofpractical ethics. "Settïng

relations among people and between people and nature in a single ideal of communicative

response, partnership ethics are different in many ways from the cthics of rights, obligations,

stewardship and intrinsic value on the one band, and from 5Deep Ecology' metaphysics on the

other" (p. 475). In bis partnership ethic ftamework, being part ofnature, not only biological

ly but up to the spirituallevel, becomes co-constitutive for being hmnan.

The problem with a partnership worldview is that first, in order for people to adopt

such a frameworlc, they would have to agree with its underlying values, and values have

proven to be intraetable in Many sustainable development issues. second, a partnership, in my

opinion, must be based on equity between the partners and, once again, this raises the ongo

ing philosophical debate (Beny 1988; Ehrenfeld 1978; Everden 1985; Fox 1980; Livingston

1994; Peterson and Goodall 1993; Quinn 1992; Reagan and Singer 1976; Rollin 1981; and

Rolston 1980) about questions of sentiency ofhumans and animais. This is why a reconcilia

tion framewor~based on a fundamental integration ofecological, social and economic imper

atives for decision-making May he more easily accepted and implemented because of its sim

plicity, founded on a basic reconciliation of fonnerly competing interests that have brought

hwnankind to the current level of environmental degradation. It avoids the traditional polar

ization and trade-offs between the three imperatives. It a150 argues for an extension of ratio

nality, an extension ofcommunicative reason, 50 that reason also encompasses nature, or eco

logical rationality (Dryzek 1990). It is a non-regressive reconciliation with nature, founded on

a basic ethic of communicative action that is egalitarian, uncoerced, competent and free from

delusion~ deeeption, power and strategy (Ibid).

The adoption of a guiding reconciliation framework across govemment, therefore,

would not he imprisoned witbin the dominant socio-economic paradigms and the vested inter

ests that work to preserve them within the dominant corridors ofpower. Rather, it would tran

scend them and provide a new ·~tionale".This rationale could he easily communicated to the

wider publics. It would consequently avoid the resultant paralysis of inaction that occurs as

opposite sides use uncertainty and differing scientific perspectives to argue their case. This is

not to say that values are not central to a reconciliation framework, but rather, their articula

tion and agreement on what is important to civil society emerges from the reconciliation

process itself. As weil, equity may weil he an emergent property of reconciliation~if diversi

ty is accepted as a fundamental organizing principle for civil society. Such a framework, how

ever, must be accompanied by new ways oforganizing within govemrnent, particularly with

respect to poliey development, to lead to appropriate actions for implementation in a timely

fashion before we reach irreversible thresholds.

•

•

•
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Policy Üllluiry recDgllï:es die ".urwilllIIUI
telltative IItltllre ofpoIü:y Mbowletlge- tuUI
~qû~.M~••M.~~kp
imate views 011 poliq strtltegies. Poliq
dnelop.ellt heco.es l1li illlerlldiH
procas ofÜlquily Ulo.g expnts, Ûlterest
edparties, IIIId Il brtHlllerpllblic. Poliq_
/ogue, tlrell, heco.es l1li «caio" fo,
explorilrg IUUI~ "lIS. Poliq
Ülquiry CIIII IIIId Mollit/, l1li111 -.ore ...
ner, ellgtJge die JIIIbIic, profedMltll ___
ciamJIIs, bIlSÜlns.IiIbo",_11* ..etIi& 1.
lIew IIIId "IIClr-*tl MIIn-G ...,. ...y
issu~ ofÜltemlllÜllUll~ A'c+
lUf tlppt'tMClr ID poliq~ ...us
etrlÜlell1 SDIse. Il tIoa .01 tIa7 .,Dtd"
the reillity of polilictll .otiNtülllS ..II
politiclll press"res; r4l1tn, il tIIlows ptIIic:y
trlakers ID review tliffuelll tlplÏDlIS lIIUI III
c01lSüJer OplÏOlIS. Policy~ IJIUI ,œ
vant policy illqlliry lUe lire esselltüJl ,,1UIer
pür"Ülgs ofMe poliq kllJlerslrip 111111 CIIII

Oll/Y he proWled by 6OH"'1IU1IL
(International Development
Researdt and Policy Task Forœ
1996, p. 21)

•

•
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Govemments adopting this guiding framework

would need to have different institutional characteris

tics than at present in order to support sustainable

development. At the end of this chapter is included a

description of those charaeteristics, adapted from

Rueggeberg and Griggs (1993) (Table 9.1). The two

colmnns could he characterized as shallow and deep

organizational change, with the left-band column an

interim transition strategy, moving to more fundamen

tal changes on the right.

A new sense of relatedness must also permeate

our institutions ofgovemance, as reciemocratization is

critical in moving to the integrist model (Figure 3.3).

Revitalizing democracy means restoring the moral

basis of politicallife. We must come to deeply know

that the persona! is political, and that there is no real

separation between the public and private spheres; to

helieve otherwise is due to a distortion in our [ens. We

need a different view of what constitutes good gover-

nance (Fukuyama 1995). Democracy is facilitated by

infonned and engaged publics, and trustworthy, supportive and inclusive institutions. (nstead

of being obsessed with controlling and doing, govemments should focus more on catalyzing

community empowennent by leading and by developing strategic partnerships. We must

regain our capacity for release, innovation and reorganization (Figure 8.2), and we must re

integrate these competencies into govemment policy development and program design, and

redesign. Govemments must concem themselves with creative renewal, frequently by devolv

ing power and authority to the most effective level ofgovemment where possible, or the pol

itics of separation will continue into the next decade al the expense of our innovation, cre

ativity and our environmenl.

Moving to changing definitions and values of what constitutes relatedness fundamen

tally challenges our existing ways of how we view nature and our relationships with il. One

of our principal challenges, therefore, is to move from a single distorting leos view of what

constitutes integrity and culture to multiple apertures and the flexibility to allow for co-evolv

ing multiple perspectives. We must redesign human institutions to he in hannony with the

functioning ofnatural systems, preserving the integrity of the self-organizing processes with

in ecosystems, human communities and individuals. We need to encourage credible inquiry
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A reconciliatioll frllllfewort sllollid
embrace both "heart and ",;"419

- Ihe soft
and liard Ilf'prOilches of .IIltipI~ ptUlI

digms and perspectives, rllther Ihan Il

"ne..," or "alternatWe" Ilf'prtNIClI tlrlll, ill
the end, only acltieves power by ",tugÙfal

izing the "ollter" apprtNIC1L
(Lister. Elcctronic Dialogue. April
22,1997)

and discourse, often of the kind suppressed within

organizational systems (Bella, 1994).

We live in a world with multiple realities and

pluralities. We need an emphasis and the valuing of

both commonalities and ditTerences. Emergent rela

tions and processes cao only come from the synergy

of complementary ditTerences, not from preserving

traditional separations. Valuing one over the other

denies diversity and leads to separations that on the surface appear rational and natural, but in

reality are based on the bankrupt politics ofpower and divisiveness. However, Mere changes

in worldviews or paradigms shifts are not likely to he sufficient. Political and social arrange

ments that implement these values win he essential for tuming deeds into actualities (Ophuls

1977).

•

•

•
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Table 9.1, Institutional cbaracteristics tbat support sustainable development
(adapted from Rueggeburg and Griggs 1993) (08Ie 1998)

Integrated and Coordinated Reconciliation
Integrative: each part of an institutional system Integrative: ail decision-making for sustainable
interprets its mandate broadly to take into account development fundamentally integrates ecological,
ail three dimensions of sustainability (social, social and eoonomic imperatives within a guiding
economic and ecological). ftamework.

Comprehensive: each part of the institutional
system recognizes ail values associated with the
resources it addresses and/or services it deliver5. It
employs the principle of 'full cost accounting' in
assessing the outeomes and impacts ofdecisioDS.

Co-ordinated and Transactive: each part of the
institutional system. recognizes linkages with other
parts ofthe system, seeks to bannonize its aetivities
and those of others and promoted a co-ordinated
approach to achieving overlapping activities.

Efficient and Effective

Comprehensive: competing paradigms, and
conflicting worldviews are explicitly recognized
and made transparent as part of the decision
making process. Multiplicity of perspectives and
contexts are venues for action.

Transœndent: Each part of the institutional system
recognizes it is a part of a larger whole of
furthering democracy through strengthening civil
society.

Flexible and Responsive

•

•

Efficient: institutional system seeks to reduce Flexible: unnecessary overlap and duplication are
overlaps and redundancies in the mandates and eliminated through integrated decision-making and
activities of its component parts; two or more parts the development and continuai retinement of a
of the system do not duplicate efforts. This guiding framework for operating across
criterion recognizes, however, that some degree of govemment.
overlap is necessary to support integration and to
ensure the "robustness" of the system in being able
to respond to unexpected events.

Effective: each part ofthe institutional system bas a
sufficient mandate and the required level of staff Effective: resources are efficiently and effectively
and resources to run processes, make decisions, deployed to respond to emerging issues,
implement results, and monitor and review particu1arlyat the domain level.
outcomes as necessary to achieve its objectives.
The operation of the system produces meaningful
results from the perspective of those operating in
the system, as weil as recipients of services
provided by the system.

Long term and Adaptive Long term and RespoDsive

Strategie and Anticipatory: system is perceptive, Strategie and Restorative: system responds equally
looking for present and future opportunities and to ecological, social and economic feedbacks, in
challenges. It establishes priorities to take action particular, it has the ability to recognize and
based on an assessment of the scope of impacts, respond in a timely fashion to negative feedbaeks
irreversibility of decisions and actions, and from ecological systems, particularly with respect
urgency; in addition, it has the capacity to address ta losses ofdiversity at all sca1es.
short-term crises, undertake long-tenn planning
and also anticipate and respond to issues which
occur at "in-between" speeds~



Reflexive and Adaptive: institutional system
has the capacity to keep up with changing Responsive: decision.making processes are
values and knowledge and to review and enlarged policy-making contexts,
improve decision·making processes. Il bas transdisciplinary fora that bring together a
the mandate and tools required for self- multiplicity of stakeholders with relevant
evaluation and self-modification. It shows experiences to bear on the issue, including
leadership not ooly in questioning the way natural and social scientists, public policy
things are done, but also whether the practitioners and the non·govemmental
"right" things are being done. This is not community.
just a latent capability but an active role.
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Precautionary: instltutlonal system
recognizes that social, economic and
ecological limits exist, though they May not
be definable. It takes a cautious approach to
solving problems and making decisions to
ensure that outcomes are withio those
limits.

Open, Balanced and Fair

Representative: each part of the system
provides opportuoities for aIl affected
interests to be represented in processes,
decisions and actions.

Equitable: system ensures that the costs
and benefits ofdecision-making processes,
and their outcomes, are distributed fairly
among those affected; appeal mechanisms
are provided for those who fecl that their
intcrests have been overlooked or
undetermined.

Participatory and collaborative: institutional
system provides opportunities for
individuals and groups representing
different interests to cooperate in decision
making and take actions that affect their
future while sharing responsibility for
outcomes.

Contextual: systems of govemance
recognize and respond to the differing lime,
place and scale phenomena of both natural
and human activity systems, recognizing
there are absolute limits on hmnan activities
imposed by the biosphere. Accordiogly,
decision·making systems reconcHe an
ecological framework of spatial boundaries
with socio.politica1 boundaries, taking ioto
account the finite limits on place and scale
imposed by the biosphere. A cautious
approach is to live weU below those limits,
rather than near or al the limits, in order 10
maximize resilience and security of ail
systems.

Open and Inclusive

Equitable access: invoIvement in decision·
making by the plurality of interests
concerned is key. Diversity of
representation in processes, decision
making and actions, plus employment of a
multiplicity ofapproaches is emphasized.

Embeddedness: identification with our
connectedness, and also recognition ofour
being a small part of a larger grouping,
provides a foundation for concems for
history, inter·generational and global
equity, and awareness of the needs of
"others" (Josselson 1996).

Networks of collaboration: institutional
system recognizes the complexity,
incomplete knowledge and uncertainty
inherent in living systems, and that no one
sector can solve the complex societal
issues. Their role is to stimulate networks
of collaboration around "domains of
interest" leading to solutions and responsive
actions.

•

•
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Responsive and Accountable: each part of Integnty: integnty of infonnatlon is cntical
the system responds in a timely fashion to to the responsiveness of the system,
the constituency it serves and provides particularly negative feedbacks from
mechanisms by which individuals or ecological systems. In order to be able to
groups cao be held responsible for respond to negative feedback infonnation,
decisions and actions taken by that subsidiarity is fundamental.
constituency, however, these mechanisms
are not 50 rigid as to inhibit creativity.

Conflict-resilient: the system provides Open: Mutual leaming occurs in open
mechanisms to deal constructively with policy dialogues, which value discovering
conflicts within and between its component main areas of both agreement and
parts, and with other institutional systems. di enl.
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(Dale 1995)
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A Framework for Governance

The principle ofrough equality suggests instead lhat diffuse feedback processes in the nat
ural world should he matched by di.flûse decision processes in human societies.

(Dryzek 1990, p. 208)

In spite of a significant increase in the nmnber and kinds of laws, policies and pro
grams directed at managing natura! systems, (over 120 international treaties and oonventions,

and over 250 such agreements al regional and local levels establishcd sinee the 19705

(Holdgate 1996), there ranains a substantial gap betweeo the formai intellt ofsuch laws and

their actual effect on oatural systems. 1bese impie

mentation gaps can be partly accountcd for by the

inadequacy of organizational structures and adminis

trative processes in the management of natura! sys

tems. Given the nature of sustainable development

described in Chaptec 7, it is clear that the present orga

nizational capacity of the federal govemment, as out

lincd in Chapter 8, with its predominant vertical struc

ture, calls for a redesigned institutional order (paquet

1997). Some of the main organizational issues are
fragmentation, jurisdictional gaps, polarization of

Înterests, jurisdictional conflicts, piece-meal and

uncoordinated polices, contlict ofresource uses, and lack ofcoordination, trust, communica

tion and collaboration (Lowry and Carpenter 1984). Another major barrier is the Anglo

American view that since we live in a market society, there is consequendy no need for any

philosophy of govemance (Paquet 1997). Another is the declining trust in govemment: 67

percent ofCanadians say they have little or no oonfidence in their politicalleaders (Environics

1995).

Because competition is valued more than collaboration in most industrial cultures, the

more agencies responsible for the management ofnatural systems, the greater the risk ofînter

departmental confliet; thus, the greater the need for interagency coordination and communi

cation (Mayntz 1978). As weil, significant gaps and time lags in the implementation ofman
agement efforts, and continuai changes in environmental Uld social conditions, increase the

turbulence of the fields in which these organizations exist (Emery and Trist 1972). There is,

thus, a fundamental mismatch between the structures, processes and functioning of natura!



(Dale 1995)

1 CHAP 10 - 136

Another maner ofCOIICnJI ÎS tIIe elledÏl1e
ness of the NIllÜJIIIIl ROIlIlt/ TIIbk witJI
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ing back 10 re/Ülnce 011 f6aperts" tuUI tnI
di,;onal back-door lobbying by tlte ~d
interests.

systems and those of govemmental organizations. This limits their ability to both respond

effectively to early waming signais from ecological systems conceming the cumulative

human impacts on the environmenl, and to ad in collaboration with these systems.

In its 1997 report, the World Bank called for the

reinvigoration of public institutions, maintaining that

an effcdive state is the comerstone of successful

economies; without il, economic, social and personal

development is severely limited. Good government is

DOt a luxury, but a vital necessity for civil societies. A

precondition for the rapid diffusion of sustainable

development principles and practices is, therefore, the

development ofeffcdive institutions. Thus, our insti

tutions must he recognized as key barriers and human

Iy devised facilitators of human interaction. They

structure incentives in human exchange, whether

political, social, or economic, and shape the way 5OCÏ

etics evolve through tinte (North 1990). Institutions

are in a position to provide the leadership for positive

human actions, but if they are inflexible and isolated,

they cao readily become maladaptive and prevent pos-

itive change.

Poliey failure has also been identified as a major banier to the implementation ofsus

tainable development, being responsible, for example, for mueh of the current environmental

damage in the agricultural sector (FAO 1991; Hill 1998; International Development Research

and PolicyTask Force 1996; MacRae et al. 1990; Norgaard 1994). Paquet (1997) identifies as

an additional barrier: rationalities, non-rational reasons and unconscious psychodynamic

processes. Alternative rationalities are regarded as major threats as they threaten current

power relationships; non-rational reasons are often invoked 10 prevent a full debate on domi

nant paradigms; and psychodYDalllÎc processes, such as anger, denial, and face-saviog behav

iours operate partIy unconsciously when leaders are forced to consider alternative agendas.

What is clearly needed are public debatcs about the limitations ofthe old paradigms, in order

to create analyticiù and reflective space for the development ofpolicy alternatives within gov

emment.

What ways, then, are appropriate for spanning the multiple and contending outside

stakeholders that govemment must engage if, indeed, it is to participate in enlarged decision

making contexts? Such contexts are unlikely to he cstablished unless a new social context

•

•

•
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(Michlel 1995, pp. 469-470)
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emerges through the spread oftrans-bureaucratie organizations and the creation ofa common

ground around the necessary changes (Emery and Trist 1972). Numerous case studies (New

Brunswick forestry policy, Everglades, Chesapeake Bay and its watershed, Columbia River

Basi~ Great Lakes Basin Ecosystem and the Baltic) have underlined the importance ofcon

sensus building and collaboration in solving problems (Berkes et al. 1998; Westley 1995). We

need to move from closed to open policy-making processes; from issues that are single sec-
lor and domestic to ODes that are transdisciplinary and

global; from govemment as controller and monitor to

catalyst and leader; from citizen participation based

on exclusive invitation and exclusion, to one based on

rights, competency, and responsibilities of inclusion;

from policy analysts IS technical specialists to each of

these being just individual members of transdiscipli

nary teams; from management that is primarily verti

cal to managers that cm operate in bath horizontal and

vertical milieus; from homogenization to a diversity

of values; and from a horizon that is short-term and

reaetive ta one that is long-tenD, proactive, and multi

ple in tïme, place and scale PerSpeCtives.

Gunderson et al. (1995) argue that being adaptive

means, among other things, being able to respond to

environmeotal feedbacks. A1though 1earlier cautioned

against the dangers of adaptation, 1 would argue that

even with any adaptation of humans to their eovironment, or what 1 tenD, responsibility to

nature, that human aetivity systems must mimic, wherever feasible, eeologjcal systems (Jordan

et al. 1987; Mitseh and Jorgensen 1989; Perrings et al 1995; Soule and Pipper 1992). Our mod

em context no longer provides any space, ecological, social and eeonomic, and perhaps, even

psychologically, for continued quantitative growth. It is no longer a case where we have the

room to manage our enviromneot, ifindeed it was ever possible, but rather we are in a situation

in which we have to design systems ofgovemance that allow us ta coUectively manage grow

ing hwnan impacts with the primary aim ofreducing them. We are DOW beyond adaptation for,

in many ways, adaptation means accepting the dominant socio-ec:onomic paradigms, and mere

ly involves continually adapting our behaviour ta the inevitable negative outcomes. Rather than

adaptive management, albeit perbaps an important short-tenn transition strategy, 1argue that our

long-tenn solutions require "proaetive responsibl~ co-evolutionary managementu • The end of

the previous chapter includes a description ofresPOnsible, co-evolutionary institutional charac-
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(Emay and Trist 1972, p. 89)

teristics, based on the guiding framework ofreconcilia

tion of the three imperatives, developed through the

electronic collaborative inquiry.

We now have to develop ways of organizing

that work in synergy with ecosystem functions and

processes, recognizing natural limits and maintaining

rather than exploiting resilience and diversity. We need

to encourage decision-malcing contexts that facilitate

integration of multiple knowledges and experiences.

The need for integration and synthesis is particularly

evident in problem-oriented, man-centered, change

sensitive, future-oriented and holistic endeavours deal

ing with new knowledge ofhuman nature, interdepen-

dence ofhuman and social issues and problems, growing g1obalization ofhumankind and inter

dependence of all the basie knowledge systems ofman (Hill 1979).

By cmploying more open-ended poliey process

es that engage the users ofresources and key decision

makers from civil society, feedback loops come closer

to the locus of decision-making, with the resuIt that

officiais cao no longer ignore or deny the broad and

longer tenn outcomes of their actions.

The framework for govemance that 1am propos

ing integrates sorne features of matrix management

(Mintzberg 1989) through the prioritization of policy

domains across govemment, shortened feedback loops

through multistakeholder processes and the bridging of

science and policy through enlarged, transdisciplinary

policy-making and decision-making contexts, support

ed by expanded external networks of collaboration.

Traditional bureaucratie models are clearly dysfune

tional gjven the co-evolutionary nature ofour contem

porary environmental contexts; therefore, we need

advances in institution-building at the level of inter-

organizational domains (Trist 1983).

Govemments cao then become the nexus of both the generalized and specialized

knowledgeable resources that cao he applied to the joint creation of social policy and action.

DomllÛls lUe IHJsed 011 wllilt V"ICUrs (1965)
cal/ed "Qets oftlJ'Precilltioll. .. Appredlltioll
is Q COlftplex perceptIUIJ IIIId etJllceptJllll
process wIr;clr Ifte/ds logetlrerjutlgrrtelllS of
reality tultI judpellts of Mlle. A lIeW

apprecüztioll is IftIUle tU a Ile- lIIeM-prob
lem (Chevalier 1966), Il proble.tlltÜl"e, or
"mess" (Ackoff1974) is recogJIized. As Ille
appreciatioll 6ecOlftes ",ore tvilkly s"areti.
a domain hegins 10 he idDItified.

Since prob/e",lItiques, ",etll-pro6lelllS,

or messes-rlll"er '''lUI discrele l'rob
lems-lUe wlrllt sDCÏeIÏeS currady "tWe III
face up 10, '''e CU/tivtlliOIl ofIIollltlill./Nueti.
inler-orgQniZllliollal co"'petellce "tU
becolfte Q IIecessIU'Y sodeûII projecL

TIre Üfrportilllce of Ille repltltioll 1Jy
stakeholders Ctul sClUce/y /Je twer~1IIpII1I

sized, for Ihoe is cOllsülerable tlllllger 1IIt11
Ihe OrgallÎZJJ/iOllaJ faslriDlIÏJrg, Ille ÏJrSIÏIII
lion buildillg, tire socilll arC"ileCtllre
required lit Ihe do",aill lne/ Ï1I COlllplex
modern societies will e;llrer ltIke tire wrtIII6
path or nol he llIIelftpted III aiL

(Trist 1983, pp. 270-271; 273)
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Their MOst important raie is transformed to heing the

Most logical convenor of value-driven, collaborative

catalyst (Westiey and Vredenburg 1996) for action..

Govemments and their institutions would become the

mediating fador that determines the collective rela

tionships between social groups and the life-support

ecosystems on which they depend (Berkes et al.

1998). Govemments could assume this mie because

of their greater accountability tbrough the electoral proœss, their role as an "honest" broker

on behalfofboth civil society, and their access to the required resourœs.

Sueh collaborations, however, must tnmscend dualism (Dillon 1988) and avoid the

necessity to assert superiority of the opposite in order to prove the worth of the alternative.

They must recognize that our concepts ofbiology and nature are already distorted by gender

and power relations (Jiggins 1994); they do oot merely reOect the given structure of reality

itself. Any framework for govemance, therefore, must tie policy development to illuminating

deeply-rooted values and beliefs about how the world works. This is because, as argued in

previous ehapters, human aetivity can no longer he sustained on the basis of the present bias

es and imbalances. Respect for diversity, nurturance and a potential for oneness mediated by

reciproeity should he regarded as integral ta our human condition (Ibid 1994). Indeed, the

strength of civil society in the 21 st century cau he expected ta become increasingly depen-

dent upon interconnected webs of relationships and

reciprocal influences.

Sahl and Bernstein (1995) have created a frame

work (Figure 10.1) for developing poliey in an uncer

tain world that takes inta account fimdamental values

and beliefs about how the world works. Given that

there are multiple concepts, frameworks, approaches

and specific tools that are available as inputs for poli

cy development, these authors stress the importance

of explicitly organizing and choosing among diver

gent alternatives. There are a range of poliey options,

including containment, accommodatio~ adaptatio~

management, mitigation and suppression (Ibid 1995).

In their model, making explicit our paradigms and world views, and examining their appro

priateness, are consequently an important part of the recursive process that is necessary for

the refinement ofappropriate sustainable development policies. This chen feedbaeks into the
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consideration of policy approaches, strategies and taetÏcs. •
V
A
L
U
E
S

Figure 10.1 Policy development (Sabl aDd Bernstein 1995)

Based on Habennas' (1990) wode on discourse ethics, which argues that the pluralism and

complexity ofmodem life make it impossible to formulate universal, abstract, and strietly ob

jective solutions to problems, and that public agreements cao he arrived at and tested ooly

through a public process, 1 have modified Figure 10.1 accordingly, to enlarged decision-mak

ing contexts.

P
A
R
A
o
1
G
M
S

Figure 10.2 Responsible policy dialogue

Thus the policy development process is opened up to an enlarged decisioo-making context

that is able to incorporate ioto the process the diversity of public values and paradigms of

which govemments need to be cognizant. Debales about competing perspectives, and of pre

ferred states, which a1so iovoke strong values discussions, are replaced by discussions about

policy alternatives, against the current contexts. Values then emerge through the course ofdis-

•

•
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cussion about preferred poHcy alternatives rather than al the macro level of preferred states,

out of which 1maintain that deeply held values will still emerge. Most importantly, however,

it opens up the process 10 feedback and evaluation &om outside of govemment, rather than

being a strictly internai phenomenon. By doing this, ideally the system will become equally

sensitive to negative as well as positive feedback loops. The detection of feedback and eval

uation of processes and outcomes should he conducted by those directIy affected by the poli

cies, by stakeholders closest ta the problem (multiple sca1es), and by a plurality of stakebold

ers whose future choices May he affected.

My model alsa difJers from that ofSahl and Bernstein in that it assumes that because

paradigms exist at a deeper level of COnsciOUSDess tban values, paradigmatic thought influ

ences our values. As Tomkins (1962, p. 13) observ~ "the world we perceive is a d.ream we

leam to have ftom a script we have DOt written ... Instead ofputting a mirror to nature we

are ... putting the mirror ta a mirror".

ln addition to opening up the policy process, there is an equally pressing need to build

new domain-based linkages and competencies to deal

with meta-problems such as sustainable development

(Trist (983). Sustainable development spreads hori

zontally across the conventional divisions of knowl

edge in the natural sciences, the life sciences, the

social sciences and the hwnanities. It alsa spreads hor

izontally across departmental structural arrangements.

It is asswned that the context is a turbulent and ~llos

tile" environment (sec Appendix S), which can he

made less threatening and turbulent by explaining

problem salviog at the level of the domain.

Figure 10.2 also assumes greater uncertainty,

more future orientation and greater interdependence,

and this neœssitales more comprehensiveness (Emery

and Trist 1972). Moreover, it assumes that the con

straints of bureaucratic structure and nonns are more

limiting than hwnan cognitive processes, which cao

he stimulated to greater creativity by moving outside

ofthe bureaucratie constraints ofsingle organizations,

and by considering issues at a new meta-Ievel

(Gregory and Keenery 1994). Il also assumes, through the creation of networks ofcoUabora

tion rather than referent organizations, that power differences cao he minimized, and new
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hierarchies and other bureaucratie rigidities will Dot develop, thereby allowing for creative

renewal.

Whereas Trist (1983) is arguing for the establishment of more permanent, less fluid

and more central organizations, such as referent orga

nizations, 1 argue for the building of more organic,

responsive policy domains around emergiog and

emergent issues across govemmenL These need to he

support~ however, by networks of collaboration for

policy development leading to an enlarged advisory

context for political decision-making ~ in some

cases, depending upon the particular issue onder con-

sideration, and whether or not decision-making can he

devolved, an enlarged decision-making contexL In this way, client constituencies of the sec

toral departments can be exposed and enIarged through these transdisciplinary fora to become

more inclusive and national, rather than just federal. As weil, with govemment serving as a

supportive resource ta these fora, they cao become semi-pennanent and more stable than most

of the loose ad hoc coalitions that currently exist, thereby creating a counter-baIance against

the existing vested interests.

It is crucial, however, that the deliberations of these networks of collaboration are

open and transparent, sa that the political level becomes more accountable. So, for example,

if the govemment chooses to ignore the policy advice given by these networks, it would be

forced to make transparent the political trade-offs involved. For example, in the United States,

once the scientific advisory panels have given their advice to the govemment, the panels can

publish their findings and recommendations. In addition 10 making scientific advice available

to the wider Canadian public, these transdisciplinary fora bring together the science and pol-

icy communities, with the academic and policy com

munities, rather than working in isolation from one

another, in vertical solitudes (Zussman and Jabes

1989). They thus remove the opportunity for the pol

icy development process diluting or, in some cases,

ignoring the internai advice of its specialists.

In this noo-hierarchica1 model, no one commu

nity is regarded as above or below the other. [n the

event that consensus is not achieved around selected

issues, then that disagreement is forwarded to the

politica1level for their subsequent decision and, at the

•

•

•
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same time, it is made public. Dy bringing bath the

extemal scientific and otber academic advisors 10 the

same table with public policy praetitioners and special

i~ in networks of coUaboration struetured around

identified priority~ of the current govemment,

mutuallearniDg and direct fecdback processes are ae
ated openly and transparmdy. This is not 10 say that

everythingamhe solved by CODSCIISUS. Indeed, as men

tioned above, the exposure ofmajor areas ofdisagree

ment is equally important witbin these enIarged, open

decision-ma1cing CODtexts. Churdunan (1979) advo

cates seelcjng disagreements ratheI' tban agreements in

arder' 10 identify problems, rather' tban to seek adaptive

solutions as a normative way 10 handle persistent coo

flicts, provided there are competant decision-makers available 10 make the final decisioDS.

This kind ofparticipation of civil servants in open policy dialogues works 'horizontal1y'

aaoss govemment and society, radla' tban simply 'bottom up' Dom citizaJs 10 govenunent. In

the Netherlands, and especially in ()macla, borizontaI participation is especiaIly important at the

provincial leve~ wbere sectoral provincial regulatiODS and plans (e.g., witbin the environmenta1

sector, but also for agriculture, housing, traffic and so 00) have to he iotegrated io1o national~

gies. Participation is not ooly an end, but aIso a means for policies ta he effectively implemented.

"Participation is neœssary for [and the development and implementation of] effective policies",

says aImost allliterature on participation (Roe 1998, p. 380). In the 1bird Wood, for instance, the

truly successful environmental projects are invariably those founded on voluntary effort

(Chambers 1988; Scoones and Thompson 1994).1bis opening op ofthe federal govemment poli

cy development proœss may welllead ta new alliances between the natura1 and social sciences,

and between science and the state (Norgaard 1989).

Living, dynamic and complex systems cm ooly he adequately Wlderstood through a mul

tiplicity oftools, techniques, methodologies and paspectives. The policy development process carl

no longerhe such an exclusive, closed process ofinternaI advisory experts. Rather, it must he open

to plural Methodologies, broader commœities with tnmsdisciplinary knowledges, and shortened

feedback loops that facilitate response 10 both negative and positive infonnation, as weil as to mul

tistakeholder aeativity and evaluation. Multiple insights, methods, worldviews and disciplinary

perspectives would a1low us to become more aware ofthe complexity ofsocial and ecological sys

tems, as weU as ofthe difficulties oftaking appropriate adions. The enlarged pllicy process model

descnbed above, however, bas 10 he accompanied by ClOmplimentary structural changes within
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govemment that actively facilitate the enlarged policy process model. 1be current vertical silos

within the federaI govemment are depieted by the following model (Figme 10.3). •

..
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N
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N
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..
E
N
T

Figure 10.3 Vertical stovepipcs and vested intc:rests

In contrast, the framework for governance that 1 am proposing can he depicted by the fol

lowing model (Figure 10.4).
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Figure 10.4 Transdisciplinary nctworks of collaboration: A transition phase

In this model, the main domaines) ofappreciation, and ils associated poHcy themes, would be

•

•
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public1y identified by the incoming administration, through the Speech from the lbrone.

Domain(s) ofappreciation operate at a meta-Ievel oforganization, cutting horizontally across

existing structures. In this way, the domain level(s) is established in conformity to the demo

cratie values of the political party in power. (Given my argmnents in the preceding ehapters,

and the guiding principles for decision-making, 1 would suggest that in our current context

there is ooly one umbrella domain of appreciatioQ, sustainable development). In this model,

domain collaboration becomes an inter-organizational means to achieve a desired end that no

single department cao acbieve by acting unilaterally (Wood and Gray 1991). As weil, some

policy domains may cut across some, but not nccessarlly all, sectoral departments, and par

ticipation will have to he negotiated on a domain by domain basis, rather tban the ftee-for all

that now predictably degenerates into inter~epartmental territorial battles. By shifting the

focus from departments to domains, an inter-orpnizational policy space opens up, in which

collaboration and greater effectiveness and efticiency is possible.

The current roles of the federal govemment ofdoing, controlling and monitoring are
replaced by those of leadership and eatalyzing networks ofcollaboration around clearly com

municated policy domains. Collaboration, in this sense, is defined as "an interactive process

having a shared transmutational purpose and cluh-acterized by explicit voluntary membership,

joint decision-making, agreed-upon rules, and a temporary strocture" (Roberts and Bradley,

cited by Wood and Gray, 1991, p. (43). In this way, the power of the traditional vested inter

ests is ehaUenged by these new networks, by advice and information becoming more trans

parent, diverse and open to an enIarged post-normal scientific and other academic context out

side of govemment. Expertise is broadened, no longer limited to internai and external corri

dors ofpower, ta ref1ect the plurality ofknowledges and expertise throughout the country and

beyond. Putting in place a diversity of expertise, enlarged and expanded space is then creat

ed for policy alternatives and for dominant paradigms and meta-barriers ta he exposed. As

well, fundamental conflicts are alsa exposed, and periods of sustained ref1exivity opened up

around key strategie themes. Schutz (1967) defines reflexivity as the ability to periodically

suspend our natural attitude and notice the matter-of-course, taken-for granted ways in which

our communities ofknowing are constructed and interpreted. This can open novel possibili

ties for changing them. For only sustained refiection can identify the hidden paradoxes, the

dominant contextual paradigms, and facilitate innovative and creative solutions that allow

emergent properties to emerge from the synergy created through these transdisciplinary net

works of collaboration. The current national view of Ottawa policy-making as incestuous,

insular and an isolated process that, Most importantly, contributes to the weakening and 10ss

of identification with govemment is thereby democratized and opened up for improvement.

Through collaborative negotiations, stakeholders cao he identified and collaborate to develop
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a common language; nonns and values goveming ongoing interaction cao he established;

authority~ responsibility, and resources cao he allocated (Westley and Vredenburg 1991); and

exposure to wider values and paradigms held by diverse stakeholders would he facilitated. 1bis

kind of lateral-fleXIble organizational fonn relies on peer-to-peer relationships (as opposed to

vertical hierarchies) in developing policy advice from multiple oommunities oflmowing, based

on the concept ofa community ofknowing as an open system (Boland and Tenkasi 1995).

These domains have to he loosely coupled, overlaYing the vertical departments, thus

allowing for the ongoing creative destruction and renewal, discussed in Chapters 4 and 8.

Loose coupling suggests the idea of building blocks

that can he grafted onto an organization or severed

with relatively little disturbance to either the blocks or

the organizations (Weick 1976). The domain and the

departments would thus he responsive to one another,

yet each would preserve its own identity and sorne

level of physical separateness. In this way, policy

deliberations and expanded public dialogue would he

separated from implementation, with departments

responsible for implementation ofprograms and regu

lations consistent with the overall policy agendas

determined by the politicallevel through the advisory

mechanisms ofpolicy domains. What is available for coupling and decoupling within an orga

nization, however, is an eminently political question that allows politicians to have greater

leverage on the system. Under conditions ofloose coupling, it is anticipated that considerable

effort would be devoted to examining constructions of social reaHty, examination of alterna

tive paradigms and linguistic work, as weil as exposing dominant myths and metaphors

(Mitroff and Kilman 197S).

Retuming to the fisheries case study, described inAppendix Q, let us now integrate the

various components of the models combining Figures 7.2; 8.3; 10.2 and 10.4 and the guid

ing framework developed in Chapter 9, and examine how enlarged decision-making and pol

icy contexts would have made a difference. This case study illustrates a nmnber ofpolicy fail

ures and structural impediments. Firs~ there was very conflicting scieiltific advice conceming

the size of the stocks, and the reasons for the decline. Second, there were vertical silos

between the internal scientific advisors and the l'OHey development process. Third, there were

vertical solitudes and apparent differences between external fisheries scientists and depart

ment scientists. Fourth, the scientific advice was in sorne cases presented in a language not

easily understood by non-scientists. Fifth, the Cabinet decision-making process was opaque

•

•

•
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in two ways: first, any advice that is given to Cabinet, bath from its scientific and policy advi

sors, is regarded as confidential and not subject to acœss to information. Second, as the Cabinet

decision-making process itself is noto~ the trade-offs and issues involved in the decision-

making are unavailable for more aitical examination

Lastly, it would appear that regional disparities played

a large role in tbese trade-otfs, giving one Cabinet

Minister disproportionate influence over bath the deliv

ery ofinformation to Cabinet and its final deb"beratioDS.

Using my proposed. models, the pllicy develop

ment process would he opened up to many more ofthe

stakeholders in the Atlantic Canada cod fishery.

Stakebolders are defincd as ageDCie8 and citizens bav

ing a stake in the outcome ofthe decision, who are able

10 influence key constitueneies affected by the out

comes of the deb"berations (Dale 1995). This clarifica

tion is necessary, 1 believe, because essentiaUy every

one cao daim to have a "stake" in the environment, and

since multistakeholdec bodies are assmned 10 he con

vened in order 10 influence govemment decision-male

ing and/or poliey deliberatioDS, then participants are at

the table in order10 bring various constituencies to bear

on the issue(s) involved in the discussions. Another

asswnption is that bec:ause multistakeholder processes

involve dialogue, some confliet will he inevitable. This

necessitates expert facilitation and an awareness that

consensus will DOt nccessarily he reached in ail cases;

lack ofconsensus may he as informative as consensus.

ln the case of fisheries poHey development, key

stakeholders would include the usas of the resource,

takers and managers of the resource, govemment

senior policy praetitioners from bath federal and

provincial levels, individual fishers, fish processing

owners, fishing associations such as the Nova Scotia

Groundfishennen, and the P.E.I Fishennen'5

Association; weU-known academic fisheries specialists

such as Ludwig, Hillboume and Walters whose views
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differed strongly from those ofthe Federal Department, internai govemment scientific advisors,

community activists and environmental non-govemment organizations.

Using the guiding framework developed in Chapter 9, it is highly unlikely that the

same decisions could bave been taken, especially if,

for example, the principles of limits, precautionary

principle, resilience, scale and a systems approach

were part of the guidelines. Adopting a systems

approach, for example, May have eliminated some of

the polarized scientific advice about whether the size

of the stock was bei.ng primarily affected by a change

in ocean temperatures or over.fishïng. Most likely

stock size would have been shawn to he the result of

bath effects dynamically interacting in novel and

unknown ways. In addition, the effects ofscale would

have been highligbted through the participation ofsin

gle hook and line fisbers and owners of the factory

freezer trawlers. This frameworlc would certainly have

prompted a discussion on values, as weil as exposing

the dominant paradigmatic thinking underlying the

various positions. Perbaps one of the most important

civil society questions would have been raised

through this process, a question that we do not know

whether or not was ever considered. That is, is it more

sustainable to employ individual book and line fisb

ers or to employ large-scale factory freezer trawlers?

Could a sustainable fisheries accommodate bath?

Ofcourse, the composition ofexpertise at the table is ofprimordial importance in expos

ing differences and allowing for consensus. The selection of experts who aIso have interdisci

plinary expertise in addition 10 disciplinary expertise is aitical for integrative modes ofinquiry

between the natural and social sciences, as discussed in the previous cbapters. Exposing scîen

tific differences May have led 10 more meaningful infonnation heing shared with the political

decision-makers, either in tenns ofi1luminating the differences or through an emerging consen

sus. Concentration on the size of the stock maslced the underlying human over-exploitation,

which would probably have been exposed through my proposed fonn ofdialogue.

One of the main baniers faeing sustainable development is the fundamental lack of

ecological literacy within the public service, and even more 80, within the political commu-

•

•

•
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sory process,

one never

nity, and the general public (Orr (994). How infonnation is presented and communicated to

these groups is crucial in tenns of intluencing their decision-maldng. Moreover, by including

stakeholders from the community, particu1arlyactivists and environmental non-govemment

groups, then scientific advice from the forum cao go through an initial tilter of heing able to

directIy communicate to non-scientific colleagues at the table.

One ofthe tragedies of the collapse of the Adantic cod fishery is that the controversy

was, in fact, heing debated in academic fisheries joumals, but these bave very limited circu-

lation. Most importandy, the fisheries debate would

have reached the wider publics before the predietable

collapse by makiug the debate trmsparent tbrough

transdiscip1iDary fora, perbaps thereby exerting differ

ent pressures on the political decision-maJcing level,

rather than leaVÏDg it solely in the bands of the tradi

tional vested intercsts operating at that lime.

In addition, it would bave bridged the

internai solitudes between poliey development experts

and Ibeir scientific advisors. In many departments, sei

entific advice is fed into the policy development

process, and sinee this also is based on an internai advi-
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(Dale 1995)

knows to wbat

extent the

advice is

acccpted or

ignored, nor

the trade-offs

made at the

bureaucratic level, even before it reaches the Cabinet

decision-making level. A key feature of these fora is

that once their advice is given 10 Cabinet, it MaY then

he made public. Thus, greater accountability is placed

on Cabinet in tenns of the trade-otIs they malee, and

whether or not they choose ta ignore the expert advice

when reaching their decisioDS. As wel~ the power of

any one individual becomes limited as a result of titis

•

•

•
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level of transparency and greater accountability.

Dialogue, at the same time, in the same place,

and with a continuity of stakeholders, leads to deeper

understanding and greater knowledge around the

issues than the traditionally nanow expertise that nor

mally exists on key sustainable development issues. In

addition, the creation of an external transdisciplinary

network of collaboration around sustainable fisheries

would a1so have built a counter-balance to the vested

interests influencing Cabinet al that time, notably the

fish processing industry and their promotion of the

use of faclory freezer trawlers.

In faet, these networks ofcollaboration in the long

run have the capacity 10 become networles of civic

engagement, as they would mirror the way social and

1995. political networks are organized horizontally, rather than

the present power based bierarcbies. A more appropriate

role for govenunents in the next century may weIl he to

support processes that increase social capital, which will u1timately lead to a growth in strength

ening bath ecological and economic capital, given their long-term interdependence. In reality, the

social capital embodied in norms and networks ofcivic engagement seems to he a precondition

for economic development, as weil as for effective govemment (Cox 1995; Pubnan 1993). As

weU, it may he hypothesized that the establishment of

more common ground will reduce disassociation and

a1ienation. Cuneot experience and expectation (outside

the usuaI narrow range ofsocial encounters) of lack of

common ground inhibits needed exploration and

increases isolation (Emery and Trist 1972, p. 189). Wise

policy cao encourage social capital formation, and

social capital itself enhances the effectiveness of gov

emment action. 1propose going a step farther, with gov

ernments actively leading the creation of networks of

collaboration that stimulate greater civic engagement;

for 1 believe that the effectiveness of govemment and,

u1timately, the Vlorancy of democratic systems of gov

emance, are dependent upon on social capital.

Ho", does socÜll cllpillll IIl1l1ergird gotHl
gove,.,.",ent IIIId ecollolflk progrns1 Fust,
networts ofcivic ellgllge.elltfoster stIIrt/y
norms of gellerllliud redprodty. Trust
lubricates soc;1II life. Netwtlra of ciMe
engagement 11150 fllcüitllte coord;lIt1tÏolI
and commun;ciItÏolI IIIfd IIIIIplify iIIforllUl
tion. Wlren economic IIIfd poIitklll tlelll;1I8
is e",bedded in dense netwtlrb of socÜll
interaction, illcelltivesfor opportllllis.. 11114
malfeasance are reduced. Derue sociIJl lies
facilitate gossip 11114 otJrer WIlllllble MVI)'S of
cultivating reputlltioll---QII esselllÜll foun
dation for trust in Il COlllplex society. Alld
final/y, thq embody plUt success III coi/lib
oration, ",hiclr can ser11t! Ils Il c,,/lurlll le.
plate for future coUlIbortItÏDlI.

(Putman 1996. pp. 2-3)
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Conclusions

The gretltness ofa nation and ils moralprogress can he judged
by the way ils animais tue treated.

(Mahatma Gandhi)

°(Micbacl1993.pp.87-88)
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tuiventllre, qllestütg, kllD"'.e, ilulB""
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develop",ellL

The previous chapters bave described how ecological, social and economic capital is

declinin~ albeit al düJering time, place and space scales. Nevertheless there appears to he an

increasing convergence towards human and natural system collapse worldwide, the more tbat

tbese three imperatives for human societies diverge.

This collapse will be inevitable given the increasing co
evolutioruuy nature ofhuman and natural systems. The

greateI' the divergence between these three imperatives,

it may well be the more rapid the decline. For example,

sÏDœ writing the pnMous part of Ibis dissertatio~ the

global economic system bas entered a unique break

down of what was previously considered the exciting

"new frontier'~ of the Asia-Pacific Rim, involving

newly industrializing nations such as Korea, Indonesia,

and China, and some industrialized nations such as

Japan and Russia. World stock markets and some cur

rencies are DOW fluetuating wildly, on a scale previous

Iy not encountered by modem society. This oscillation,

however, is not surprising given the current scale of the

economic system through globalization and hence

increasing economic interdependencies, coupled with

sorne of the delinkages mentioned in Cbapter 6.

The implementation of sustainable development

is therefore one of the most important human impera

tives for the 2151 century, requiring strong leadership by

l~ regional and national govemments. The adoption

ofa frnmework that applies across govemments is critical to their ability to provide consistent

and effective leadership to other sectors ofCanadian society, in order to diffuse its concepts and

practices in the Dext decade, before irreversible crisis thresholds are reached. A guiding frame-

Wlillt IIrdJlplulrs1 OMS duit .... JIIIiII,
IUfIOrpirDIU, p"".uItic, IIIfo"""'-ridI
M'Drld ofIIrMItipk -J'fIu aIdI lIS: rw:iprtId
ty, rGilie'lt~e. dnulilrlty, ~.~..~.c..
birthÜlg, tlyütg,~1I4 6tJIMu:e, ....
rorillg, db __jIJIw, CIIlIiwIIltHJ. __.,
IrllrvntUlg, JH*II'" jitIüIgrtas. 6tt1t11/tIIUI,
"'Mltiple CIIIlUlïty, .,,4 IIr,,1tipk ctI~·

qllellces.
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work based on the reconciliation of the three imperatives, ecologica1, social and economic, is

critical if governments are to he able to assume a leadership mie in the implementation ofsus
tainable developmenL And govemments are coosidered to be the Most logical convenol'S of the

plurality ofstakeholders who need to be al the table when making sustainable developmenl deci

sions. As discussed throughout Ibis dissertation, the complexity of the issues demands funda

mentally deep structural changes in the way we do business, the way we conduct our day-to-day

lives and the way we mate decisioos. The only way lhat such changes will occur, however, is

through exposing the dominant paradigms and values and restraints tbat work together to create

the existing powerful movement for resistance al so many levels.

There are many alternative ideas circuIating within society; post-modemism, feminism,

post-normal science, deep ecology, participatory action research, bioregio~ ecosystem

approaches (Edwards and Regier 1988; Francis 1994) and systems theory, that bave yet ta he

discussed by mainstream agendas. These emergent approaches and paradigms provide impor

tant new information about the ways in which our human aetivity systems wode, and they equaI

ly inform us about our understanding ofthe natural world and our relationships with il, with one

another, and with other species. Just as the current dominant socio-economic paradigms,

metaphors and myths act as powerful barriers against change, there is danger that these emer

gent schools of thought cao become just as Iinear and reductionist as normal science, if they are

not seen as transcendent. That is, they have the potential to become reductionist if they are
regarded as the ooly world view, and if people believe their reality derives from the natural

world. Rather, they are simply a new way of thinking about the real world and buman relation

ships with that world, and are essentially paradigm shifts in the way we deal with information

and its circulation in the modem world. The potential of these new ways of relating with the

world will not he realized, however, ifwe stay al a sballow level ofapplied thought to systems,

if they do oot challenge our fundamental beliefs and values and cause us ta change our behav

iour towards our world, our relationships with each other, and Most importantly, with other

species ~ _ .

Resistance to these emergent paradigms happens for a wide variety of reasons al alilev

els: individual psychodynamics, societal socialization, disciplinary educational systems, and

institutional gridlock. 1bave chosen ta focus on the latter, for the many stovepipes (Figure 10.3)

within our institutions and deep solitudes between sectors are major restraining forces against

the implemeotation of sustainable development These two forces work together ta produce an

increasing decision-making gridlock, where quite often the lowest common denominator pre

vails because of the extensive trade-offs that are made in the hierarchical, dualistic, rational

expert decision-making model that currendy operates in the federa! bureaucracy.

Another powerful barrier is the fundamental lack of ecological literacy among the

•
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bureaucracy, and most particularly al the political level. Moreover, the latter work in an envi

ronmental context ofurgency, denial ofalternatives and unreasonable deadlines 50 that sustained

reflexivity and opportunities for new leaming are virtually non-existenL This makes the politi

cal decision-making level even more dependent upon the quality of infonnation they receive

from their bureaucratie advisors, as well as the many extemal sources hoping ta exen influence

OD their decision-making. Bureaucratie stovepipes, coupled with lobbying ftom vested interests,

bas created a positive feedback loop for incremental change al best, and change that only DW'

ginally, if ever, disrupts the status quo (or extrapolations ofit).

Given the c:o-evolutionary re1ationship between human and natural systems, 1 have

assumed tbat many of the same structures and processes necessary for sustaining natura1 sys

tems can act as important analogues for buman activity systems. Consequeady, in order to begin

writing about ecologica1 impentives, becalJse of m.y ignorance, 1 bave bad to leam (as most

Canadians would) about eeologica1 systems and how they functioned, a1beit al a level ofgener

ality. Although 1 originally intended ta look al the cbaracteristics of cœlogical systems that

could link both human and natural systems, lime constraints and the scope of this dissertation

allowed for ooly some pre1iminary linkages ta he made. This is an important critical area for

future research, and how to communicate key ecological information ta bath the bureaucratie

and political decision-making levels is critica1.

In evaluating local c:anying capacity, we must also consider larger-scale impacts on

other ecosystem capaeities for both sources and sinks, as well as temporal effects (Dale et al.

1995). There are many social systems that have developed cultural patterns that deviate signifi

cantly from the way that ecological systems funetion. They have been able ta persist, however,

only~use they have compensated for these deviations by transferring costs to the future, to

other locations or to the buffer/sink capacily of the surrounding ecosphere. This can only work,

however, in a world in which the impact of the cultural/social subsystem is smaller than the rate

of ecosystem canying capacity regeneration, or where the uncertain capacity of the future is

forced ta absorb added burdens from the past My co-researchers and 1have assumed that human

activity systems are Most like the third eircle in Figure 7.1, meaning that we are already

approaehing critica1 threshold limits ofthe biosphere and that we have aiready borrowed exten

sively from the capital of future generations. Furthermore, there was unanimous agreement that

there are limits to bath the biosphere functioning and 10 human c:anying capaeity. The capacity

of human systems to appaœntly transcend time, place and scale through g1obalimtion, and the

unlimited use of resources and technologies, although seeming to allow human systems to

supersede ecosystem principles in the short-tenD, results in the discounting of ecological ser

vices that are critical for all lire.

Hopefully, human activity systems will he able to respond to the sustainable develop-
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ment imperative before too many more future options

have been foreclosed, particularly with respect to bio

logical and cultural diversity. There are complex 5OCÏ

etai decisions 10 he taken conceming the relative scale

and size ofhuman activity systems in relation to natur

al systems; particularly since, in general, hmnan cany-

ing C8pacity CID he inaeased only at the expense of

other species (Dale et al. 1995; Dale and Hill 1996). The degn:e of biodiversity in the natural

world will he highly dependent upon our ability ta nurture diversity within our hwnan activity

systems. When diversity within hmnan systems is valued, lIDd even adively planned for, then it

is more likely that biodiversity will he maintained, and greater cquity may weU he an emergent

property. How to promote and maintain diversity (of space - mental, physical, cultural and

spiritual; ofplace - built and non-built; oforganization - selfand process, structure and func

tion; and ofscale - at the miao, meso and macro levels) are crucial questions. In addition, we

have to ask the fundamental question how much human carrying capacity are we prepared to

support at the expense of other species? And what repercussions will this bave for our own

species over the long-tenn? How much is enough (Dmning 1992)?

Human canying capacity, coupled with the notion of"limits" ofthe carrying capacity of

the planet, argues for a co-evolutionary management system of human impacts on natlml1 sys

tems, based on respecting the critical (of which we are only beginning ta he aware) linkages

between their respective structures and processes, bath positively and negatively. At a minimwn,

such a co-evolutionary framework must include the reconciliation of economic, ecological and

social imperatives within the context of sustainable development. It a1so must emphasize the

importance of closed looplfeedback systems especial1y in systems that become increasingly

open. And it implies sorne notion of ulimitsn that applies equaUy ta bath physical and human

spheres. Perhaps rather thanjust being concemed with carrying capacity, we should perhaps also

be concerned with Ucaring capacity", a relational understanding rather than an understanding

derived ooly through reason and intellect.

TItis raises complex social and ethical questions sucb as what are the characteristics of

the co-evolutionary relationships between natural and human systems? What values are pre-req

uisites for this co-evolution? What conditions facilitate its development? Are there ways to

respond more proactively to negative feedback loops in our co-evolutionary relationships? How

do human systems detennine their appropriate carrying capacity -locally, nationally and glob

ally? Is carrying capacity plastic, as sorne experts claim, as a result of human ingenuity and

potential new technologies, or is it fixed? Other meta-logue questions involve the nature and

scale of the limits to the biosphere. Rather than adaptive management, which 1 see as a reactive

•
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response, we should proaetively he bringing the best knowledg~experiences and expertise to

bear on these questions, asking the deeper questions such as what it means ta he hwnan? What

do we really need as hwnan beings? What kinds ofcivil societies do we reaIIy want to create?

What ways are there to manage our growing impacts on the biosphere, given our current pro

jected population rates? Are there ways to introduce more congruence between the needs of

hwnan aetivity systems and the œgeneration and maintenance ofkey ecological services?

These questions will not he asked, nev« mind addressed, unless govemments change

the nature of their relationship with and 10 the polity, through enIarged policy development

processes and enlarged decision-making contexts tbrough new transdisc:iplinary and pluralistic

networks ofcollaboration. Sustainable development issues are, by their vecy nature, expansive

and unconstrainable within traditional boundaries, they push al the fiontiers of our current

knowledge and experience, and continually test society's values. The importanc:e of~

the rich diversity of knowledge (and not just scieotific knowledge) as a public good is high

lighted by these processes, which involve complex organizarional, informational, power and

conflict issues. But deeper down, they are based on psycbological processes that underlie our

ability to deal with complex issues, the resolution or non-resolution ofwhich have ramifications,

not just in the present, but for future genentions as weil. The means neœssary 10 acbieve the

ends in many ofthese issues is simply not clear in our present context.

The model of transdisciplinary networks of collaboration that 1 bave proposed bas the

capacity, 1 believe, to becorne a creative way to transfonn our public institutions and to facili

tate more effective shared decision-making. Such collaborative networks cao he a unique vehi

cie for clearly articulating stakeholder values and using them as the basis for creating an
improved set ofpllicy alternatives (Gregory and Keenery 1993). They will~ however, ifthey

serve only 10 legitimize existing hierarchical structures; also if they become hostages ta exper

tise, and they are coostrained to dispute resolution techniques. Their strength lies in building

upon the stakeholders' current knowledge base, byenabling them 10 bring their different expe

riences, values and judgments 10gether 10 identify in sorne cases, the areas ofdisagreements and

trade-offs; in others, the agreed policy solutions; in others, the resolution ofspecifie issues; and

hopefully, in others, the creation ofentirely new approaches that leap over existing paradigms.

And by making these fora semi-pennanent, a new ~&politics" of sustainable development may

emerge.

Ultimately, however, even these tran.sdisciplinary oetworks of collaboration will fail

unless stakeholders cao put aside theirdisciplinary perspectives, their dominant perspectives and

current operational contexts. This means in the long ND, that in order 10 fundamentally achieve

a reeonciliation ofthe ecological, social and economic imPeratives, the personal imper8tive bas

to be realized as an integra1 part ofpublic Iife, for the personal is political. For in the long-tenn,
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the health ofcivil societies everywbere depends upon the reconciliation ofthe ecological, social

and persona! irnperatives.

We know enough to act DOW (Dale and Hill 1995) and yet it is not enough that we sim

ply put good structural changes in place in organizations and iImitutions; we must proactively

involve Canadian civil society. It is clear, bowever, that virtually witbout exception, the more

civic the context, the better the govemment (Putman 1993). And strong civic societies may he

more dependent upon the rationality ofbmnan processes tbrough greater levels ofcommunica

tive and discursive dialogues tban rationality of thought. Change, bowever, does not simply

begin with the individual and spread to institutions in a linear way, but ratber, meaningful change

results from complex fecdbacks and iterations betwem individuals and institutions (Dale et al.,

May 1997).

Although this dissertation bas been framOO in tenns of the ecologica1, social and eco

nomie imperatives, in the long ND, it is the personal imperative, rather than just the economic

one, that most demands our attention (Gruen 1986; Hill 1988). The personal imperative involves

persona! reconciliation on Many levels, individual, professional and relational. 1 tbought it

would he naïve, however, to deny the dominance ofthe cmrent socio-economic paradigm, and

to recognize that what is needed is a transition strategy (Westley, persona! commwtication)

before moving to a framework based on this more fundamental integration.

It may he detenninistic to Prediet what ultimately the redesignOO govemance will he,

when sustainable development is constandy evolving. Similarly, Figure 10.4 represents a tran-

sition phase. In the long run, a totally new structure

witbin govemment would he expected to emerge that

transeends the current vertical and sectoral depart

ments. We may, in the future, he looking at a population

ofcollaborations within a problem domain, sorne grass

roots, sorne vision 100 and sorne govemment rnandated,

and a consequent dismantling ofour cum:nt adversari

al federal/provincial system. Given the complexity of

Dialogue. the particular problem-domain being disc~ it may

weil he that govemment-mandated collaborations are

the first step 10 identifying common solutions, followed

by vision-Ied and grassroots initiatives for implementation and subsequent follow.up. In other

eontexts, it may weil he that a govemment-mandated collaboration may he the last in a cascade

of deliberations. The CWTent departmental fonn of govemment organization may weil become

completely deconstructed and reconfigured in new ways as a result ofthese oetworlcs ofcollab-
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oration.

Another crucial question will be the meanicg of the personal imperative for civil soci

ety~ and how it cao he realized individually and collectively, both Iocally and globally. Perhaps

the root source of dualisms is the apparent separation of the emotional from the professional

spheres~ and the separation of our autonomous self &om our adapted self (Gnaen 1986; Hill
1998). In our adaptcd states, we cannot recognize alternative responses other than through fur

ther adaptatio~ to an increasingly unsustainable wodd And emphasis on continuai adaptation

denies any responsibility on our part to change the underlying unsustainable forces in our cur

rent decision-making systems. lust as the frog slowly boils ta death, through slow increases in

temperature, 50 too, we slowly adapt ta the positive feedback loops between human and Datur

al systems. Just as wc unwisely introduce unsustainable feedback loops, equaUy, we can active

ly design for negative fcedback loops, that will dan-nef a much higher awareness of the struc

tures, processes and fimctioning ofecological systems and the co-evolutioDaJY nature ofhuman

nature SYStems. How to comrnunicate this domain appreciation ta key decision-makers, where

ecological understanding is at best minimal, is a key question. As weil, the incorporation ofdif

ferent perspectives of 'relationality', love and compassion, particularly in professional milieus,

would appear to he a necessary prc-condition. Greater hmnan progress may foUow from the inte

gration ofthe intellect and the heart, Jeadiog ta expandcd definition ofvaluing life to include ail

living beings, 50 that a nine-month old golden retriever puppy does not die in front of twenty

people, because property rights take primacy in hwnao activity systems based on dominance and

power~ and degrees of sentiency between living beings.
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Reflections

There is a land ofthe living and a land ofthe dead and the bridge is love - the only sur
vival, the only meaning. For il is the death oflove lhat evo/ces Ihe love ofdeath.

ln the first chapter, 1 wrote about the loss of one of my most loved animal compan

ions, Odessa Mamut, when 1began to write this dissertation. This was my first experience, as

an adult, with losing prematurely someone 1 loved, and bis death was particularly tl'aumatic

because ofbis sutTering. 1 know many people did not understand the nature and depth ofmy

grieving for "just an anima'." and 1 realized how ironie it was that my values about other

beings, in fad, deepened and made the process far more painful.

Bereavement is one of the MOst humbling of experiences, something over which 1

have leamed there is no control. It bas a rhythm and pathway that is ditTerent for every indi-

vidual. If 1 tried to control the emotions associated

with my pain, they would simply manifest themselves

in numerous other ways: through physical i1lness, and

eventually if persistendy blocked, through emotional

breakdowns, and the destruction ofrelationships. For

example, 90 percent of marriages break up over the

loss of a child (Sanders 1992).The very things that

made me a good manager - the ability to control and

predict, ta lead when others were stressed - made me

poorly prepared for accepting the free-flowing

process ofgrief. Even while writing about and accept

ing the chaos and randomness of ecological systems

in this dissertation, for example, 1 still believed that

MOst parts ofmy life COuld he ucontrolledn and ~'man

agedu
• There was an orderliness to my life, and 1

believed being had a logical continuity. The only pe0

ple close to me who had died had ail been in their eighties. Griefchanged ail that. It is horri

fying how quickly myentire Iife changed in an instant, making me keenly aware ofhow good

my fonner life had bee~ now that it was irrevocably gone.

Since then, 1have lost two other animal companions, and thought that 1 had faced the

worst ofmy troubles. Many told me that there was a purpose to ail this, something 1 strongly
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rejected~ as why would 1deserve more purpose in my Iife than others, and this kind of state

ment seemed to speak of tire and brimstone, of punishmenL 1 did Dot believe there was any

reason why 1 should be partieularly singled out for more purpose than otbers 1 felt more

deserving. Unfortunately, the worst oftimes was yet to come.

On May 10, 1998, my beloved ooly ehild, Danny James Frazer, died. He was one of

the most gentle, kindest and decent ofmen 1 have known, and 1 am very privileged 10 he bis

mother. He had sueh a wonderful integrity, 10 which 1cao DOW add a remarkable courage in

trying to maintain that integrity. Sorne people when they are on Earth occupy ooly the space

of a troo, but when they leave they leave the space ofa forest. My beloved Danny was such a

person. We are DOW trying to leam how to live at the edge ofa forest. Just as your values deter

mine the depth ofyour grief: the quality of the penon you lose detennines the depth ofyour

10ss. Paradoxically, 1sometimes wish my son had not been 50 special, so gentle and Idnd.

To lose a ehild is~ 1believe, one oflife's greatest tragedies, because it is so unnatural,

and to lose an only ehild is like entering an abYSSe In addition to the profound loss of the per

son, 1 feel 1have lost my future, the grandchildren that will Bever he, of continuity, and parts

of my identity. A terrible, singular void 0PellS up. It is quite simply a primordial loss. 1 have

been able to finish this dissertation only because 1 know it is what Danny would have expect

00, and in so doing, 1 bonoue him in life and death.

1 now know more about the meaning of life through dying than living; and, paradox

ically, 1 now no longer have those special beings with me to share that wisdom. 1 don't regret

the meals 1 didn't cook, the bouse not being c1ean enough, but 1 do regret the times 1 wasn't

there for hugs and for going for walks. For is not Iife simply about relationships and love and

compassion? The issue is not control, but rather dynamic connectedness (Janstch 1980). And

the meaning ofpurpose has emerged. Terrible events do Dot happen for a purpose, the purpose

cornes from how you take that event and bow you live with iL For me, the purpose ofMamut's

death was my leaming how to hold a dead body for the tirst lime, how to make death prepa

rations and how ta say goodbye. Without this prior leaming, 1 would Dever have had the abil

ity to say the ~~goodbyes"to my beloved son that 1did on the moming of May 1~ nor would

l he here today writing these conclusions.

ln the last three months, 1have leamed so much, sorne very good things and sorne very

negative things, for death holds a mirror up to everyone's soul, ifonly for a briefrnornenL For

me, it feels as ifit will be forever and ever. 1 have found that MOst people are afraid ofbeing

in the space 1 now occupy. We live in a culture in which there is a massive deDiai ofdeath and

our own mortality. Most do Dot know wbat to say, and Many say Dothing. Many have tried to

deny me the space to talk about my loved one, and this becomes a double loss, their death,

and then their entire existence. Many people bave roshed to fill the abyss, even offering their

•

•

•



We m"st, brûed, recogrrize 3 types of
potelltûll lürUIs: tire liIolller li.iIs". esu/I

tially of Il materüJJ c1rarllCUr. sllch ilS lII'e
cOlISidered Ur tlte MetIMws· l'eJNIrl; die
"brller limits"• .mieh Be tltose ofthe sociIII
system. IIIId tlte "","erlllost IÛllits~ .mieh
resüle Mthi,. the 1111"",,, Ûldi'flÜbltd.

(Posld 1987. p. 9)

•

•

•

REFLECT 12 - 161 1

children as surrogates. Butjust as Daly (1989) claims foreconomic systems, there are no sub

stitutes for the persan you have los~ the missing future cannot be repla~ it is ail 50 irre

placeable. Rushing to fill the abyss is another form ofdenial; and failing to face the reality of

a terrible loss, has a great priee. Just as many rush to fill the void in the paradox between sus

lainable and developmen~and by doing 50, merely tinker at the edges and maintain the sta

tus quo.

So people are at a loss at what to do, how to help, how to comfolt My sister remarked

that all the wrong people are reading the books on grief: that people who are not grieving

should he reading th~ for advice on what to do. Perbaps the same thing is true for sustain

able development, the wrong people are reading the infonnatio~we are writing for and reach

ing the already converted. If we valued becoming, rather than always focusing on being

(Williamson and Pearse 1980), or, better still, on both, knowing in the moment what to do

would not he 50 difficult.

Part ofthe grieving process is mouming the part ofyou that became lost with the per

son you lost. [ have entered a process of fundamental deconstructio~ for my former life is

gone forever. This deconsbUetio~however, will Dot take place unless there are "safe placesu

in which to express my grief: that allows the process to unfold and a Dew self ta emerge. The

process is not linear or short-tenD, and often awakens other losses, and often involves inter

relationships, as weil as being Iinked 10 the relationship and depth of attachment with the

deceased. It appears that ooly by staying in the wasteland of grief, that reconsbUction can

occor. Unfortunately, North American society allows very littIe space for living in the waste

land.

Because of the loss of my 50~ 1 am raw, it is as if every pore in my body has been

ripped open, 1 have very little capacity ta absorb 6~or

main daily events. My lens has been changed forever,

and only 1can detennine its Dew shape if1can accept

the risks of the free-fall of the abYSSe 1 now live 50

keenly in the presen~ for the moment the past and the

future have dropped away. Small things and details

assume greater importance, the ability to 6'managen

life's day-to-day trivia is reframed in the moment. In
spite of this 4~wness", one is a1lowed only 4 days bereavement leave in most organizations.

For me, this reveals the massive deDiai of death and the ignorance and denial of grief, that is

part ofour culture. It is a reflection ofa deeply rooted sbUetural psychopathology in support

of the rational, expert Madel. ft assumes that if you take a little lime, then your normal pro

fessional self will take over. How does one accommodate the loss of a loved one, a mother, a
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father, or a child in just 4 days?

There are deep gender differences as weil. 1have been allowed much more uemotion

al spaceu than Danny's step-father but, overall, we have both been expected to get over it in

about two months. There has been ooly one person, an artist, who had the sensitivity not to

ask me how 1was. There is no way to answer that question, for 1cao no longer say, fine, thank

you, as [ used ta do even when 1 felt unwell. And anyway, most people do not want to hear

the truth. NO-one, unless they have experienced loss of this magnitude, has any idea of the

depth ofdespair, Dor are we encouraged ta communicate that despair, except nominally in the

beginning. Unless someone bas experienced loss, they do not know the cost of simply exist

ing every day, no-one ta1Jcs about the vomiting, the shock, the terrible separation anxiety, or

the deep hopelessness. In spite ofail our education, we know 50 very little about the meaning

of life and death, and its essential processes, and we fcar il.

People's reactions to fear difTer widely. Sorne respond with infinite compassion, oth

ers are quick to disrniss, to blame, to judge. lbese latter are mechanisms for distancing our

selves from pain. Ifone accepts that psychic pain is as painful, and May even he more painful

than physical illness, then what rigbt do we have to judge those who chose to end their pain?

Just as with Many environmental problems, because we cannot directly see psychic pain, we

tend ta base our decisions on incomplete knowledge, inaccurate information, and fear of the

unknown.

Death shines a mirror in everyone's face. It cao help us face our own mortality and the

meaning ofHfe and death, ifooly for a moment. For a moment, one's values become so c1ear

and in immediate focus. Many people have told me that Danny's death has helped them to

re-examine their priorities. In sorne ways 1 am glad that other people's lives appear to be

enriched by bis dea~ but it is little comfort for me,

for 1 will never hear him say 'Mwn' again. For those

ofus who have deeply loved and lost, it is such a soli

tary joumey. People rush to try and make me feel OOt

ter, ta fill the void, but tbere is nothing to he done, but

to face il, there is no running away, just as, there will

be no tuming back as we reach the limits of the bios

phere.

The language around death also manifests our

denial of one of Iife's essential processes. A particu

lady painful comment is 6'you'lI get over it". One quicldy leams there is no getting over il.

Rather, one learns how to live with il, by accepting and developing a new pair of spectacles.

What would my framework he like DOW, if1had been taught from a young age, ditferent real-
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ities about dea~ its inevitability, its naturalness, and particularly that the death ofthe parts is

necessary for the life of the whole, that perhaps there is an extended space·time.continuum

(Jantsch (980). More importantly, what ifl had leamed as a young child that 1only have con·

trol over myself, how ditferent would my relationships have been? How different would our

relationship with the world he ifecologicalliteracy was valued as deeply as written literacy?

As previously discussed, human aetivity systems cling stubbomly to continuous

cycles ofexploitation and conservation, allowing only a little release when external pressures

become too great, and seldom, if ever, entering ioto deep renewaI. If we saw death as a nat

ural release, as creative destruction, and grief as an integral process of that destruction, it

opens up new spaces for renewal. By denying death and grief; we deny renewal (Wesdey, per
sonaI communication). Sim.ïlarly, ifwe provided analytical space for poliey alternatives, dif

fering paradigms and a plurality ofvalues, greater possibilities would he opened up for insti·

tutional renewal corresponding to CUITent realities, rather~ remaining a1ienated and con

tributing to greater fragmentation and divisiveness in society.

One ofthe main barriers to meaningful change in our current ways ofbeing is that we

are living in massive deDiai of the ecological information that surrounds us. 1 believe it

involves complex issues of unresolved grief: for what we do 10 the Earth, we do to our our

selves. If we accept that there are limits to the biosphere, then it aIso means there are limits

to ourselves, for we are iodeed MOrta!. We live in massive deniaI ofthis, the health profession

regards death as a mortal eoemy, and something to he avoided or postponed al ail costs.

Perhaps ifdeath were not closeted away and seen as an integral part of Iife, then it may allow

for more creative destruction and renewal at ail levels of the individual, psychic, emotional,

mental, spiritual and collectively as weil.

Evolutionary leaps in self-organization, new forms of relationality and knowledges

seem to occur particularly during periods of extreme physical or emotional pa~ grief, trau·

ma and death. The paradox is that acute clarity (Baeker May 1997), vision and vitality appear

to OCCOT during moments around life and death, joy and pain (Lister, E·mail correspondence,

May 16, (997). Sustained reflection (Baeker May (997) around these moments of extreme

clarity at the core ofthe paradox (Lister May 1997) and the heart ofthe void (Dale May 1997)

May allow formeaningful change to emerge. Change, however, involves givÏüg up something,

and therefore, there is a process of mouming involved in accepting change (Day March 17,

1997). It is not easy to live in a void, but denying the void is to deny personal development

and possibly, long·term survival, both individually and collectively.

When my son Danny was a Iittle boy, and again especially over the last two years

when he was ill, when coming home at night, 1 remember that 1 used to wish upon the bright·

est star: UStarlight, starbright, May [ have the wish 1 wish tonight. May my lad he safe
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tonight". When 1 said my final goodbyes, 1 kissed his

eyes, bis nose, and his mouth, as 1 did when he was a

little boy, and 1asked him, if he could, to shine more

brightly once in a while from the skye 1have, on occa

sion, seen a single star shining with great clarity and

brilliance, just as Danny lived bis life on this Earth.

•
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May he be nmning on the other side ofthe Rainbow Bridge with ourjQithjü/ companion.

Mutls. See you al the bridge. my beloved Danny.
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Appendix A
These appendices foUow in the order in which they are referred ta in the body ofthe text.

Bistory of the Concept of Sust.in.ble DevelopmeDt

A conserver society is a society which promotes economy ofdesign, favors
re-use, recycling and reduction of resource use, questions the ever-growing
per capita demand for conswner goods, and recognjzcs that a diversity of
solutions in Many systems, such as energy and transportation, might in
effect increase their overall economy, stability and resi1imcy.

(Science Council ofCanada Report, 1977)

Although the concept of sustainable development bas been around for a number ofyears

(Brown 1981), it was popularized in 1987 when the Bmndtland Commission published its report,

Our Common Future. By widely promoting this concept, the Commission wisely sidestepped the

polarized growth debate initiated by the Club of Rome's seminal document, Limils to Growth

(Meadows et al. 1972). Since the introduction ofsustainable development into common parlance,

numerous variations have emerged, such as sustainability, sustainable growth, sustainable

economic gro~ and sustainable environmental or ecological development. Ali of these

variations, however, implicidy push us back ioto the old debate of no gro~ limits to growth

versus unlimited growth. Indeed, part of the strength of sustainable development as a concept lies

in its constructive ambiguity, and in our attempts to generate a more meaningful definition.

Although disagreement exists among different communities about the usefulness of the concept of

sustainable development, it is recognized intemationallyand it does avoid MOst of the traditional

left-right polarization and discourse about growth versus no-growth, by bringing together the

tenns sustainable and development. Human societies everywhere will place a different emphasis on

the former and the latter, according to their ecological, social and economic conditions. Despite its

ambiguity, it has succeeded in uniting widely divergent theoretical and ideological perspectives into

a single conceptual framework (Estes 1993). More fundamentally, it has brought a wide diversity

of industrialists, environmentalists, public policy practitioners and politicians to round tables, in

their attempts to dea1 with and actualize.

In 1980, the World Conservation Strategy, IUCN, UNEP, WWF, and others otTered these

useful statements relating to sustainable development.

Development as the modification ofthe biosphere and the application ofhuman, financial
and living and non-living resources to satisfy human needs and improve the quality of
human life. For development to he sustainable it must take account ofsocial and ecological
factors, as weil as economic ones; of the living and non-living resource base; and of the
long tenn as well as the short tenn advantages and disadvantages ofalternative actions.

Conservation as the management ofhuman use of the biosphere 50 that it may yield
the greatest sustainable benefit 10 present generations while maintaining its potential to meet
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the needs and aspiration of future generations. Thus, conservation is positive, embracing
preservation, maintenance, sustainable utilization, restoration, and enhancement of the
natura! environment.

Conservation, like development, is for people. While development aims to achieve
human goals largely through use of the biosphere, conservation aims to achieve them by
ensuring that such use can continue. Conservation's concem for maintenance and
sustainability is a rational response to the nature of living resources (renewability and
destructability) and also an ethical imperative, expressed in the belief that 'we have not
inherited the earth from our parents, we have borrowed it from our children'.

The integration of conservation and development is particularly imponan~ because
unless patterns ofdevelopment that also conserve living resources are widely adopted, it
will become imposSIble to meel the needs oftoday without foreclosing the achievement of
tomorrow's.

In 1986, a statement to the World Commission on Environment and Development on

behaifofCanadian environmen~development and peace organizations (authored by Ralph Tonie)

defined sustainable development as development that is capable of

meeting peoples' needs, as defined by them, in such a way that the potential for other
people and future generations to meel their needs is not diminished.

Sustainable development's implications are decentralized development that ensures
people participate in decisions that affect them, appropriate changes in lifestyles and values,
strengthened institutions to protect natural resources and the environment. improved
efficiency of resource use, reduced arms expenditures, and changes in aid, trade and
investment practices.

Subsequently, the currendy popular definition of sustainable development from the

Brundtland Commission states that, "Sustainable development is development tbat meets the needs

of the present without comprising the ability offutW'e generations to meet their own needs (WCED

1987, p. 43). With respect to the operational objectives ofsustainable development, Our Common

Future (1987, p.49) states that the strategie imperatives that flow from the concept are:

1. reviving growth;
2. changjng the quality ofgrowth
3. meeting essential needs for jobs, food, energy, water, and sanitation;
4. ensuring a sustainable level ofpopulation;
5. conserving and enhancing the resource base;
6. reorienting technology and managing risk; and
7. merging enviromnent and economics in decision-making.

Barbier (1987) defined social sustainability as "the ability to maintain desired social values,

traditions, institutions, cultures, or other social characteristics." Repetto (1986, p.17) expressed

the idea of sustainable development as a tool for consensus.

Sustainable development has three bases ... scientific realities, consensus on ethical
principles, and considerations of long-term self-interest. There is a broad consensus that
pursuing policies that imperil the welfare of future generations ... is unfair. Most would
agree that . . . consign[ing] a large share of the world's population to deprivation and
POverty is also unfair. Pragmatic self-interest reinforces that belief: Poverty ... underlies
the deterioration of resources and the population growth in much of the world and affects
evcryone.

•
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In 1988, the National Task Force on the Environment and Economy, a body

established in Canada to examine the findings of the Brundtland Commission., generally defined

sustainable economic development as:

development which ensures that the utilization ofresourœs and the environment today does
not damage prospects for their use by future generations.

At the core of the concept of sustainable development is the requirement that current
practices should not diminish the possibility of maintaining or improving the living
standards in the future. This means that our economic systems should he managed to
maintain or improve our resourœ base 50 that the generatiODS tbat follow will he able to live
equally weU or better. Sustaïnable economic development does not require the preservation
of the current stock of natura! resources or any particular mix ofh~ physical and
natural assets. Nor does it place artificiallimits on economic growtl1, provided that such
growth is both economically and environmentally sustainable. Sustainable economic
development implies that resources and the environment must he managed for the long
tenn, taking into 8COOunt tbeir possible value in the future as weU as their value now.

Sustainable development caUs for a different approach. ft would minimize
environmental impact and future clean-up casts by advanced and integrated planning. In a
p~ the remedial reactive approach would he replaced by "anticipate and prevent" as the
dominant concept Wlderlying environment-«onomy integration.

The goal of sustainable economic development cannat he attained without significant
change in the way our economic initiatives are planned and supervised. This makes it a
challenging goal, even more 50 in the C8nadian cantext because it will require different
approaches in various economic sectors and political jurisdictions across the nation,
although the same underlying principles should apply to every jurisdiction.

In 1989, Bill Rees otTered the following definition and five characteristics:

Sustainable development is positive socioeconomic change that does not undennine the
ecological and social systems upon which communities and society are dependent. Its
successful implementation requires integrated policy, planning, and social leaming
processes; its political viability depends on the full support of the people it affects through
their governments, their social institutions, and their private activities. Sustainable
deve1opment:

1. is oriented ta acbieving explicit ecological, social, and economic objectives;
2. May impose ecological limits on materia! consomption, while fostering qualitative
development al the community and individuallevels;
3. requires govemment intervention., but a1so the leadership and cooperation ofthe private
sector;
4. demands policy integration and coordination at ail spatial scales and among relevant
political jurisdictions, and
5. depends on educational, planning, and political processes that are infonned, open, and
fair.

The IUCN (1991) noted that sustainability refers to a process or state that cao be maintained

indefinitely. Pronk and Haq (1992) argued that sustainable development refers to the need for

natural resources to be used in ways that do not create ecological debts by overexploiting the

carrying and productive capacity of the Earth. Costanza (1991) further argued that a minimum

necessary condition for sustainability is the maintenance ofthe total natura! capital stock at or above

the current level.
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Meadows et al. (1992) defined a sustainable society as one that has in place infonnational,

social and institutional mechanisms to keep in check the positive feedback loops that cause

exponential population and capital growth. That means that birth rates roughly equal death rates,

and investment rates roughly equal deprecication rates, unIess and until technical changes and

social decisions justify a considered and controlled change in the levels ofpopulation or capital. In

order to he socially sustainable the combination ofpopulation, capital and technology in the society

would have to be configured 50 that the material living standard is adequate and secure for

everyone. In order to he physically sustainable the society's material and energy throughputs

would have to meel economist Herman Daly's (1989) thn:e conditions:

• its rates ofuse ofrenewable resources do DOt exceed their rates ofregeneration;

• its rates of use of nonrenewable resources do not exceed the rate at wbicb sustainable

renewable sustitutes are developed; and

its rates ofpollution emission do not exceed the assimilative capacity ofthe environmenl

Thus, the concept sustainable development bas been constantly evolving from the earlier

definition of the Conserver Society, becoming deeper in both scope and time, although ail of the

foregoing definitions are decidedly anthroPOgenic. There is growing consensus that the tenn

sustainable development implies integration of the environment and the economy, with much less

agreement about the inclusion ofsocial issues.

The tenn, sustainable development, bas provoked mucb criticism from a wide variety of

scholars. Leie (1991) pointed out that the mainstream formulation suffers from an incomplete

perception ofthe problems ofpoverty and environmental degradation, and confusion about the role

of economic growth and about the concepts of sustainability and participation. O'Riordan (1988)

noted that current visions ofsustainable development are Messy and politically treacherous. Others

(Redclift 1988; Norgaard 1988) have argued that part ofthe definitional confusion surrounding the

concept is not really about its meaning, but rather about what values should take precedence.

•

•

•
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Appendix B
Basic Beliers (Metaphysics) Coaceming Inquiry Paradigms

(Guba and Liacoln 1994, p. 109)

1 see my study as integrating elements ofcritical theory and constructivist research paradigms.

Item Postivism Postpositivism Critical ThOOry et al. Constructivism

Ontology
(Whatis the
fonn and
nature of
reality?)

naive realism
"real" reality but
appreheodable

aiticall'NUsm- historical realism-
"rea1" reality but only virtual reality shaped
imperfectly and by social, political,
probabi1istically cultural, economic,
apprebendable ethnie, and gender

values; crystallized
overtime

relativism-Iocal
and specifie
constructed
realities

experimenta1l
manipulative;
verification of
hypotheses; chiefly
quantitative

•

•

Epistemology dualistlobjectivist;
(What is the findings are true
nature of the
relationsbip
between the
knower or
would-be
knower and
what can be
known?)

Methodology
(How
can the
inquirer
(would-be
knower) go
about
finding out
whatever
he or she
believes
can be known?)

modified dualistl transactional/
objectivist; aitical subjectivist; value-
traditionlcommunity; mediated findings
findings probably
tlUe

modified experi- dialogicldialectical
mentallmanipulative;
critica1 multiplism;
falsification of
hypotheses; May
include qualitative
methods

transactionall
subjectivist;
aeated
findings

henneneuticall
dialectical
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Appendix C •
A RelatioDology of MiDdse.pes

(Dale and Regier 1995)

Magoroh Maruyama, an epistemologist from Japan, has descnbed a "relationalogy ofmindscapes"
(Caley and Sawada 1994). This May he perceived to be a post-normal version, in the sense of
Funtowicz and Ravetz (1991), ofa "typology ofmindsets". An "ecology oflandscapes" May have
sorne epistemologica1 congruence with Maruyama's approach in that such an ecology is more about
relationships than about types, and more about contextual rather than universal reality.

Maruyama emphasizes that bis approach is IlOt:
• a classification scheme,
• a search for a universal "one trulb,"
• a produet oftheory, but rather leaming from praetice,
• relevant to testing ofhypotheses Iike "A causes B", or
• an imaginary construct.

It is an approach to help a seeker with a mindset contained within a particular mindscape to
perceive other possibilities. A small excerpt, based on Mamyama's work, is included in the
following table to illustrate how individual psychodynamics cao influence one's overall
philosophies.

Mindscape Type

H
(Hierarchica1:

Utilist)

1
(Individualistic:

Exploitist)

S
(Closed Holarchic:

Preservationist)

G
(Open Holarchies:

Integritist)

Overall Philosophy

Parts ofa system are subordinated to the whole, to an
important degree. Universal principles apply to all. The
system consists ofstructures, superstructures and
infrastIUetures. The tip ofthe hierarchy is powerful.

A system is merely an aggregate ofindividual subsystems
that alone are reaI. Power is exerted autoarchically or
anarchically.

A system consists ofheterogeneous subsystems that interact
reciprocally to mutual advantage, when in a healthy state.
Interactions maintain a hannonious pattern ofheterogeneity
or go in cycles. Interactions in part are holarchic within a
system that is largely closed to extemal or extraneous
influences.

Heterogeneous subsystems interaet for mutual benefit within
an open healthy system. Reciprocal and holarclùc
interactions generate new diversity, new patterns, new
hannony and new relationships for mutual benefit.

•

•
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Within the above table the SOHO notion - Self-Grganizing, Holarchic, Open systems as sketched
by Koestler (1978) and more recendy interpreted by Regier (1995) -- bas been melded with
Maruyama's wording. 1 have a1so generalized bis perspective as it relates buman society to a
broader perspective of an ecosystem with both cultural and natura! polarities. 1 do not know
whether Maruyama would coneur.

Thus, exploitists May usually operate within an 1 mindscape, utilists within H, preservationists
within Sand integrists within G.

Maruyama points out that Western science and tecbnology - preswnably including "environmental
management" - bas heretofore exhibited a kind of bybrid of H and 1 mindscapes. 1 May note that
until relatively recently, Western interests in nature could he largely subsumed Wlder the utilist and
exploitist approacbes, which 1have linked ta the H and 1m;ndscapes above.

Though Maruyama apparendy does not emphasize il, 1 suspect that Many women in Western
culture MaY be more comfortable than Westan men are with the S and G m.ïndscapes, and Western
men may he more comfortable with the H and 1 mincIscapes. This may help to explain why
women are frequently more effective guides on issues related to biodiversity and ecosystem
integrity than are men (Mercbant 1995; Ruddick 1989; Shiva 1989).

It may also he the case that S and G mindscapes May he more widely represented among First
Nations peoples of North America than among Western peoples. Thus, "traditional knowledge"
may be predominantly relevant to S and G mindscapes and implicitly predisposed to preservationist
and integrist interests, which are DOW strengthening within Western cultures.
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Appendix 0
Perceived Differences Between Quantitative and Qualitative Methodology

(Sarantakos, S. 1993)

My research methodology was qualitative and conformed ta the foUowing criteria.

•
Feature QûâDtitative Mëdiôdôlogy Qûâlitative Mêthôdology

Nature ofreality Objective; simple; single; Subjective; problematic; holistic;
tangtble sense impressions a social coostruct

Causes and effects Nomological thinking; cause- Non-detenninistic; mutual shaping;
effect linkages no cause-etTect linkages

The raie ofvalues Value neutra1; value-free inquiry Nonnative, value-bound inquiry

Natural and social Deductive model ofnatural Natural and social sciences
sciences sciences; nomothetic; deductive; are different; inductive;

based on strict rules ideographic; no strict rules;
interpretations

Methods Quantitative; mathematica1; Qualitative, with less emphasis •extensive use ofstatistics on statistics; verbal and qualitative
analysis

Researcher's raie Rather passive; is the 'knower'; Active; 'knower' and 'knownr
is separate from subject-the are interactive and inseparable
known; dualistic

Generalizations Inductive generalizations; Analytica1 or conceptual
nomothetic statements generalizations; time-and-context
universal truths specific

•
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Appendix E

Collaborative Inquiry Model

(adapted from EldeD and Lewin 1991)

My research methodology build upon a synthesis ofa number of research methods, illustrated by

the following web.
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Appendix F

List of Strategie Questions Used to Develop the Researeh Proposa. and Lead the
Electronic Collaborative Inquiry

The following list ofstrategie questions was developed using the technique ofstrategie questioning

developed by Fran Peavy (1986 and 1994), and discussed in Chapter 2. By using open-ended

questions, this technique attempts to stimulate respondents to begin questioning their underlYing

assumptions and dominant thought patterns. ft is another method for getting at "first principles" on

the part ofboth the researcher and the co-participants.

1. What values, structures and processes would help move us trom our present dominant
socioeconomic paradigm to the suggested integrist paradigm?

2. Are there limits to the canying capacity ofthe biosphere?
What is the nature ofthese limits?
Are they fixed (Rees 1992) or plastic, varying with what societies value (Regier 1995)?

In a researeh workshop at UBC, Henry Regier used a model of a simple heat pump to
illustrate sorne ofthe concepts associated with canying capacity as that concept might relate
to assimilative capaeity of ecosystems for hannful wastes. The heat pump was used to
transfer waste heat from an external source into a elosed vessel with particular physical
properties (size, shape, volume, contents, properties of the vessel walls, temPerature,
pressure, etc.). By analogue the closed vessel was the ecosystem ofinterest, absorbing the
waste heat (a proxy for wastes ofvarious kinds) resulting from human aetivity.

Clearly the response to increased provision ofheat to the closed vessel will vary depending
on a whole set ofconditions related to the physical properties listed AboYe. The dissipative
capabilities of the vessel (or natural system) appear to exist as a series ofsteps ofdifferent
phases with respect to different features of the vessel. Some of these steps (e.g., with
respect to current stntcture) May he fully reversible. Eventually, as heat is added, a non
reversible collapse ofcertain properties ofthe vessel 0CCUlS.

This simple model (which is ofcourse much less complex than reaI ecosystems) aIready
suggests that the concept ofcanying capacity can he defined in Many different ways, e.g.
by limits of sustainability ofparticular uses of the ecosystem, by undesirable consequences
of particular loadiogs ioto a system, by limits to the sustainability of certain properties of
the ecosystem, etc. This in turn suggests that the definition ofcanying capacity dePends
critically on what we as a society want. Any definitions, therefore, are inherently
nonnative. Detennining carrying capacity cannot be a simple matter of applying one
definition, or detennining one absolute or finite measure, but rather, must involve a
complex series of interactions between the natural and cultural worlds. There is no one
comprehensive pieture of the totality of the overall system: moreover, natural systems,
which are open, self-organizing, non-linear, and evolutionary, May Dot collapse initially as
a result of human-induced loadings, but May flip to a completely different level or type of
organization. There may weil he multiple thresholds ofmultiple kinds.

3. Are there limits to economic growth, given a finite carrying capacity? Ifthere are limits, what
ramifications does this have for development versus growth?

•

•

•
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TO GROW means to increase in size by the assimilation or accretion of materials. TO
DEVELOP means to expand or realize the potentialities of; to bring to a fuller, greater, or
better state. When something grows it gets quantitatively bigger; when it develops it gets
qualitatively better or at least different. Our planet devdops over lime without growing.

(Meadows et al. 1992, p. xiv)

4. How would one encourage the ec:onomic system, assuming a finite and non-growing earth, to
adopt or adapt to a similar pattern ofdevelopmeot?

5. How can the concept ofdevelopment replace growth as necessary for sustainable employment,
social mobility, and teebnical advance? Is there a Iink, or new narrative for social change that cao
be made between developmeot and progress?

6. What values facilitate co-evolution ofnatural and human systems, and what keeps the opposite
in place?

7. What new metapbors, myths and narratives for social change could we use to encourage the
emergence of more integrist (Figure 3.3) and Iife supporting paradigms, and what existing ones
have 10 be changed?

What are the main barriers blocking such an emergence, and what are ways to weaken or
remove them?

8. What role cao govemments play to reduce and eliminate the psychological, institutional and
structural reasons for growth?

9. What is the impact of finite limits on human canying capacity?
Is it possible to absolutely detennine these limits, given the differences in COD1peting

paradigms, both economically and ecologically, as referenced in question 2?

For example, Daly (1991) views the ClUX ofthe issue as the positioning ofthe economy as
an isolated system, or an open subsystem ofa finite system. Ifthe former, then there is no
environment to constrain its continuai growth. But, if we see the economic system as a
subsystem of a larger, but finite and non-growing system, then obviously its growth is
limited. The economy may continue 10 develop qualitatively, but it cannot continue to grow
quantitatively; beyond sorne point it must approximate a steady state in its physical
dimensions. Most mainstream economist and govemment policy analysts share the fonner
view.

10. In your opinion, where are human systems in tenns of their appropriation of the biosphere
depicted in Figure 4.1, and on what do you base your opinion?

Il. 1s there any way to model these scenarios in a way that would he meaningful to politicians and
senior-level bureauaats?

12. What structures and processes from natural systems should be incorporated into human
systems, and why (Figure 9.1)?

13. What ecosystem principles shouid he incorporated into human systems, and why?

Exarnples of sorne ecosystem principles are integrity, resilience, dynamic equilibrium,
evolutionary pathways, and self-organizing open and holarctic systems.

14. How can a sense ofecological lime he reconciled with the short-term time frame of political
decision-making?
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15. How cao you integrate time, place and scale phenomena ofecosystems ioto human decision
making?

16. Is there a way to redesign govemment infonnation systems so that feedback loops from natural
systems are systematically incorporated into decision-making, delays and lags reduced or
eliminated, and policy changes are dYnalDically responsive?

For example:

Popliltion

r: (k>r.l1IUDbG' ci~people)

(+) ------...--..-.. (.)

B~œ ~

t t
FertiJitv Mor1alilv

On the left is a positive loop that accounts for the exponential growth. The larger the
population, the more babies will be born each year. The more babies, the larger the
population. After a delay while these babies grow up and become parents, even more
babies cao be born, swelliog the population further.

On the right is a negative feedback loop that govems population growth. Whereas positive
loops generate runaway growth, negative feedback loops tend to regulate gro~ to hold a
system within some acceptable range, to retwn it to a stable state.

(Meadows et al. 1992, p. 113)

17. How can hurnan bounded systems, such as federal/provincial jurisdictions, become more
flexible so that they compliment unbotmded ecosystems?

18. What would the world be Iike if human beings co-opted 80% of net primary production
(NPP)? Or loo%?

19. Are there existing transition strategies that would help in changing governmental values for
sustainable development?

20. What govemment leadership initiatives would encourage industries to bring their flows of
energy and materials below their source limits, and their wastes below the assimilation capacity of
the natural environment?

21. Are there industries that should be made obsolete in a sustainable society? For example, the
most intractable hazardous wastes are human-synthesized chemicals, and yel, every day, 3 to 5
new chemicals enter the marketplace.

•

•

•
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22. How does one phase out and discourage unsustainable industries in a democratic capitalistic
society? Which need to reduce, expand, or become established?

23. In what ways are population, aftluence and technology interconnected to each other?

24. What institutional arrangements are necessary to identify positive feedback loops and to
effectively respond to them?

What changes are needed in the way govemments receive and process information?

Note: In systems tenus cbanging structure means changing the infonnation links in a
system: the content and timeliness ofthe data that adors in the system have to work with,
and the goals, incentives, costs and feedbacks that motivate or constrain behaviour. The
same combination of people, institutions and physical structures can behave completely
differently, if its aetors cao sec a good reason for doing 50 and if they have the freedom to
change. ln lime, a system with a new information structure cao socially and physically
transfonn itself.

(Meadows et al. 1992, p. 191)

25. Describe your vision of a sustainable world? How do we get from here to there? (A
sustainable world cao never come into being ifit cannot he envisioned.)

26. What role do multistakeholder processes bave 10 play in sustainable development?
What are their strengths and weaknesses, and how cao we address the latter?

27. What collaborative networks are neœssary to diffuse sustainable development concepts and
practices throughout Canadian society?

Is there a role for Federal Govemment leadership?

28. How do we make explicit the dominant paradigms that are internai and extemal 10 governDlents
as weB as their influence on decision-making?

How do we test these paradigms and learn when they are no longer relevant to current
societies?

29. How can govemment policy-making become more open and transparent and dynamica1ly
responsive to CUITent and emerging realities?
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•Appendix G
List of Ordercd Questions Used in the Electronic Collaborative Inquiry

The list of strategie questions in the preceding appendix was narrowed down and used in an

ordered fashion to lend sorne structure and ground our cyberspace in sorne reality. As weil, they

facilitated the co-researchers to Cocus on developing a guiding framework.

1. Wbat new metaphors, myths and narratives for social change could we use to encourage the
emergence of more integrist (Figure 3.3) and lire supporting paradigms, and what existing ones
have to he changed?

What are the main baniers blocking sucb an emergence, and what are ways to weaken or
remove them?

2 What role can governments play to reduce and eliminate the psychological, institutional and
structural reasons for growth?

3. What structures and processes from natural systems should he incorporated into human
systems, and why (Figure 9.1)?

4. What ecosystem principles shouId he incorporated into human systems, and why?

Examples ofsome ecosystem principles are integrity, resilience, dynamie equilibriUlll, evolutionary •
pathways, self-organizing open and holarctie systems.

5. Is there a way to redesign govemment infonnation systems so that feedback loops from natural
systems are systematically incorporated into decision-making, delays and lags reduced or
eliminated, and policy changes are dynamically responsive?

For example:

PODtiltion

r: (t>1allllmbcr fi~people)

(+) ~--' (-)

Birtbs Deàœ

t t
FcrtiJitv Mortllitv

On the left is a positive loop that accounts for the exponential growth. The larger the
population, the more babies will be born each year. The more babies, the larger the •



•

•

•

APPEND - 219 1

population. After a delay while these babies grow up and become parents, even more
babies cao he born, swelling the population further.

On the right is a negative feedbaclc loop that govems population growth. Whereas positive
loops generate runaway growth, negative feedback loops tend to regulate growth, to bold a
system within some acceptable range, ta retum it ta a stable state.

(Meadows et al. 1992, p. 113)

6. How can human bounded systems, sucb as federal/provincial jurisdictions, become more
flexible so that they compliment WlboWlded ecosystems?

7. What institutional arrangements are necessary ta identify positive feedback loops and to
effectively respood to them?

What changes are needed in the way govemments receive and process information?

Note: In systems tenns changing structure means cbanging the information links in a
system: the content and time1iness ofthe data that actors in the system have to wode witb,
and the goals, incentives, costs and feedbacks that motivate or constrain behaviour. The
same combination of people, institutions and pbysical structures cao bebave completely
differently, ifits actors can see. good reason for doing 50 and ifthey have the freedom to
change. In tinte, a system with a new infonnation structure cao socially and physically
transform itself.

(Meadows et al. 1992, p. 191)

8. What role do multistakeholder processes have to play in sustainable development?
What are their strengths and weaknesses, and how cao we address the latter?

9. What collaborative networks are necessary to diffuse sustainable development concepts and
practices throughout Canadian society?

Is there a role for Federal Govemment leadership?
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Appendix H

Cycles of Reflection and Communication

The following diagram illustrates the cycles that 1 deliberately introduced in my leadership of the

electronic dialoguey resuIting in continuous cycles ofretlectioDy discussion, anaIysis, reflection and

dialogue and 50 forth. Hopefully, it also allowed for a similar process to occur in the co

researchers. 1 believe that sustained reflexivity is critical to revealing dominant paradigms and

habituai patterns ofthougbt and behaviour.

•
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Appendix 1
Biographies of Co-Researchers: Eledronic Dialogue Participants

Two of the co-researchers, Elisabeth Ei and Else Skjonsberg asked to stay involved in my research

project following my workshop at the Centre for Policy Alternatives in Oslo, Norway, in

December 1995.

Charles Brassard is Director ofConsultations at Environment Canada. In this capacity, Charles
has been associated with a variety ofmultistakeholder processes 100 by Environment Canada and
has been instrumental in the development of departmental, federal and national policies and
practices in the area ofpublic involvaDent. His other responsibilities al Environment Canada bave
included public opinion research, strategie communications, relations with business and non
govemmental organizations and environmental citizenship. Charles bas worked in the policy field
for most ofbis career. Before joining Environment Ceuada in 1990, he worked for the Department
of Extemal Affairs in the South-East Asia Relations Division, the Privy Council Office in the area
of federal-provincial relations, the Canada Oil and Gas Lands Administration and the oü industry.
M. Brassard bas a Master's Degree in economic geograpby from the University of Ottawa. He
also did bis undergraduate studies in geography at the same university.

David Brown is associate professor and Director of the EnvironmentaI Policy Institute at Brock
University. He received bis B.Se.(Agriculture) in Environmental Biology from Macdonald
College ofMcGill University in 1980. After worlcing as a wildlife biologist for Hydro-Quebec for
two years, he entered an M.Sc. program in Renewable Resowœs (W"ùdlife) al Macdonald College
in 1982. His doctoral degree, dealing with the winter foraging ecology ofwhite-tailed deer, was
awarded in 1989. He joined the Environmental Policy Institute (then Institute of Urban and
Environmental Studies) at Brock in 1988. He became a full-lime faculty member ofthe Institute in
1991, teaching numerous courses dealing broadly with environmental policy and principles of
sustainability, including introductory courses, an honours policy semînar, an honours thesis and
literature review course, and half courses dealing with environmental impact assessment, wildlife
management and conservation, waste management, environmental toxins, human settlements, and
the environmental impacts ofthe automobile. Current researcb foci include linear corridors in the
environment, trail and greenway development, management and common property aspects of
utility corridors, and waste management policy and praetice. Major ongoing projects include the
Niagara Greenways Network Inventory Project and the Canadian lead in sustainable integrated
waste management strategies of the Centre for Industrial and Environmental Training (ClET)
initiative, and a 4-year CIDA-funded human resources development project in the eastem seaboard
region of Thailand. He is a member of the Lake Ontario Greenway Strategy (LOGS) Steering
Committee of the Waterfront Regeneration TlUst, and bas been on the Board ofDirectors for the
Ontario Trails Council, the Centre for Environmental Training at Niagara College, and Friends of
Short Hills Provincial Park (ex officio). He is founder ofthe Niagara Greenways Network.

Norma Burllngton has an honours economics degree from Carleton University and is a career
civil servant with an extensive policy background. Over the past twenty three years she bas
worked for two of these al the Department of Indian and Northern Affairs, ten years at the
Department of Finance in the International Economie Relations and Economic Development
Divisions, five years at the Canadian International Development Agency as ChiefofGeneral Policy
in the Business Cooperation Branch, and for the past six years as a Senior Policy Advisor in the
Poliey Branch and now in the Intemational Affairs Division of the Canadian Forest Service,
Natura1 Resowœs Canada Nonna's particularexpertise is in international trade and developmeoL
This year, she received two merlt awards from Natural Resources Canada in recognition of her
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leadership in organizing and directing federal/provincial, industry, ENGO teams for two successful •
international events, one an international forestry seminar co-hosted with British Columbia and the
other the 50th anniversary celebrations of the founding ofthe FAO in Quebec City.

Stephanie Cairns has worked on environmental policy since 1983. Her most recent work, with
the Pembina Institute for Appropriate Development in Alberta, focused on establishing economic
incentives for environmental protection, and c:ontributed to changes in the treatment ofinvesbnents
in energy efficiency and renewable energy in the federal income tax system. She has also
developed and 100 training workshops on the principles and tools of sustainable development for
the private sector. From 1991 to 1993, she worked as the Sustainable Development Policy AnalYst
in the National Liberal Caucus Research Bureau, and was the principal drafter of the sustainable
development chapter in the 1993 Liberal election platform "Red Book". Prior to this, she workOO
for a number ofenvironmental organizatioDS and agencies, including the International network of
Friends of the Earth, the Organic Food Producer's Association of Canada, the Ontario
Environmental Assessment Advisory Committee, the Canadian Environmental Network, the
Canadian Environmental Law Research Foundation, and the Ontario Public Interest Research
Group. She has a BA. in environmental policy from the University ofToronto.
She is currently on leave working as an Advisor on Strategic Planning in the Policy and Research
Unit of the Prime Minister's Office; pursuing her Master's studies at the University ofLund.

Frank Cosway is a Partnerships Officer with the Pollution Prevention Branch of Manitoba
Environment. From June 1991-July 1995, he was the Partnerships Officer with the International
Institute for Sustainable Oevelopment (IISO) based in Wmnipeg. His work includOO organizing
the partnership series, assisting with the partnerships research initiative, providing support services
for the development ofmultistakeholder partnerships at the Institute, representing nSD on several
conference program planning committees, hosting VIP visits to the Institute, and undertaking
special projects such as the CIOA-China consultation and the Russia-CCME project. Frank
attended the Earth Summit Conference in Rio in June 1992. Before coming to IIS0, Mr. Cosway
was a Senior Planning and Policy Analyst with the Sustainable Oevelopment Coordination Unit,
Manitoba Executive Council, where he worked on issues dealing with the environment, economy
and sustainable development. He coordinated the Environment and Economy Conference held in
Winnipeg in May 1989 and the First Meeting ofRound Tables on Environment and Economy held
in April 1990. In addition, he coordinated six meetings of the Manitoba Round Table on
Environment and Economy between November 1989, and June 1991. Prior to that, he was a
project manager for the Water Utilization Project, Phase n, Northem Ghana (1985-1987). From
1979-1984, he was a human resource management consultant with Manitoba Industry Trade and
Tourism, providing a broad range ofservices to the private sector in Manitoba. Other international
and intercultural experiences include two years as a CUSO volunteer in Ghana, two and a half
years living in the aboriginal community ofEasterville in Northem Manitoba, a1so some short tenn
visits and consulting assignments to India, Bangladesh, Colombia, Bolivia, Brazil and Costa Rica.

Ron Edwards is a consultant on taxation and economic development issues. He holds a B.A.
from the University ofSaskatchewan, and obtained bis M.A. in Economies from the University of
Alberta in 1970. He has substantial experience in the finance, economic development, and
resource taxation fields. After starting bis working career in the Bank ofCanada, Ron moved to
the National Energy Board in 1973 and was in charge ofdemand forecasting during the Mackenzie
Valley Gas Pipeline hearings. He joined the Tax Policy Branch orthe Oepartment of Finance in
1977 and held several executive level positions until he left the Govemrnent in 1996. These
included Assistant Oirector, Corporate and Resource Taxation, Senior Chief, Energy and Project
Analysis, and Oirector, Energy and Environment Division, Economic Development Policy Branch.
Ron represented the Minister of Finance at National Round Table on the Environment and the
Economy; was on the Canadian delegation at the Rio Preparatory Conference at Bergen, NOlWay;

•
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and attended meetings ofthe Cabinet Committee on Economie Development during considerations
of the Green Plan. He also negotiated financial subsidies for severallarge energy projects, such as
Hibemia.
Elisabeth Ele has degrees in Basic Agriculture (1972), Nutrition (1976) and a B.A. in Social
Anthropology (1979). Her main wode experience bas been as a nutrition specialist for WFP,
Senegal (I978) and for the International Red Cross, Khmer Refugee Camps, Thailand, 1979.
NORAD-employed from 1980-1994; seven years in the NGO division, Oslo, six years as
Assistant Residential Representative in Bangladesh and Pakistan, and finaIly two years as WID and
Gender Advisor to NORAD in Oslo. Since August 1994, she bas beeo employed as the Executive
Director ofFOKUS - Forum for Women and Development. Her main field ofinterest bas always
been indigenous peoples groups, women's perspectives and femininelholistie values in relation to
management ofllfe and nature (sustainable development). In addition to experiences ftom project
management and dialogue, ber international work bas put ber in touch with women and indigenous
peoples at the locallevel in many parts ofthe world, as weil as at a wider national, regional and
international activist level.

Caterina Geuer was bom ioto a Dutch family of artists and human-rights aetivists in Bollvia,
South America. After obtaining a B.A. At Carleton University in Ottawa in 1969, she designed and
taught a course on environmental and human rights issues, following which she spent severa!
years traveling in Europe, Africa and India. Upon her~ she was involved in the natura! food
business, running a store and bakery, teaching classes on cooking and nutrition, and catering,
particularly for people struggling with immune system malfunctions. In addition, Ms Geuer bas
studied the relationships between the health ofthe ecosystems and the health ofthe hmnan species
in general; midwifery and palliative care in particular. Dy 1992, she changed her focus from
working with individuals to working in systems, and started working with the Sierra Club of
Canada and Cultural Survival Canada She was a member of the Steering Committee for the
Women and Sustainable Development: Canadian Perspectives Conference, and edited the final
policy document. Presently, she is the Volunteer Coordinator at the David Suzuld FoundatioD.
She intends to use her talents and expcrience to participate in the vital task of changing our
behaviour as a species 50 that we may continue 10 live on the Eatth togethcr with all the other
species in a regenerative, bi<>-eentrie way.

Suzanne Hawkes bas a Master's degree in Natural Resources Management from the School of
Resource and Environmental Management at Simon Fraser University, and a Bachelor's degree
(Honours) in Environmental Studies from the University of Waterloo. As a researcher and
consultant, her work bas focused on diverse issues conceming social justice and environmental
responsibility. These include the concems ofInuit women regarding the Great Wbale hydroelectric
project in Dorthem Quebec, the impacts ofthe James Bay 1dam on the Cree village ofChisasibi,
Quebec, the development of co-management with the Haida Nation and Canada in the protected
area of Swaii Haanas, and the state ofCanadian law with respect 10 ship-source oil pollution. She
also co-authored the Greening ofTourism. Suzanne is currently the Project Manager at the David
Suzuki Foundation, an environmental non-profit organization based in Vancouver. Her work there
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economics. She is 32 years old, and lives in Vancouver near the ocean with ber partner of 12
years.
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undergraduate environmental studics departments in North America. Her major research interest
for the past several years bas been the future of work in a globalizing economy driven by
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technological change, particularly the social, politica1, environmental and economic issues
involved. She will devote substantial time to research and advocacy in this area as her major
retirement project. Sally was Acting Director of the UW Centre for Society, Technology and
Values for 1995-96 and was a member of the Board of Directors of Great Lakes United from
1993-1996. In recent years she bas servcd on the Outside Jury for the Seaton Design Competition
(Seaton: A Strategy for Environmentally-Responsible Planning, Ontario Ministry of Housing,
1994). She has a1so been Canadian Co-Chair, Board ofTechnical Experts, Social Science Task
Group, Great Lakes Fisheries Commission, 1991-93 and a member of the International Joint
Commission's Task Force on the Virtual Elimination of Persistent Toxic Substances from the
Great Lakes, 1992-94. In the research field, she was one of three Principal Co-Investigators on
the SSHRC-funded Sustainable Society Project, 1988-91.

Nina-Marie Lister holds a Master of Science degree in Environmental Planning from the
University ofToronto and is a consulting ecologist/planner. She is currendy completing a Ph.D.
in conservation ecology and planning at the University of Waterloo, Faculty of Environmental
Studies. Nina-Marle's research is centred on developing planning policy for biodiversity
conservation in Canada, within the larger context of sustainable ecosystem management. Her
dissertation focuses on the development of adaptive planning strategies for biodiversity and
ecosystem integrity, using an approach based on post-normal science. Related research interests
include ecosystem behaviour, emergent complex systems, and ecologically responsible
planning/design. Nina-Marie holds an Eco-Research Doctoral Fellowship, fimded by the Canadian
Tri-Couneil.

Christine Massey is currendy Project Manager at the Sustainable Development Research Institute
at the University of British Columbia, where she is responsible for a wide range of
communication, management and financial functions. She holds a BA in Communication and •
Political Science from the University of Ottawa and a Master's degree in Communication from
Simon Fraser University. Her thesis research focused on public involvement in science and
teehnology poliey and specifically, the case of the Royal Commission on New Reproductive
Technologies. She has worked as a consultant and researcher on science policy in Canada and the
communication of environmental and bealth issues to the public. As an activist, Christine bas
worked on issues ofwomen's reproductive health and the new biotechnologies.

John Middleton is a Professor with the Environmental Policy Institute at Brock University. He
studies the human element in ecos)'stems and the implications ofgovemment and other policies for
sustainable development. His wode bas concentrated on interdisciplinary study and development
of poliey for forests and urban landscapes at scales from local to global, in Canada and in other
countries.

LaszJo Pinter is currently Program Officer with the Measurement and Indicators Program at the
International Institute for SustaiDable Development. He holds an M.Sc. in agronomy from the
Godollo University of Agricultural Sciences, Hungary, and an M.N.R.M. from the University of
Manitoba. Laszlo's current interests include performance measurement in the context of
sustainable development, futW"e scenario anaIysis and adaptive behaviour in complex systems.

Shealagh Pope holds a Master-s degree in Biology-Landscape Ecology at Carleton University .
Her thesis evaluated the effects ofhabitat fragmentation on species that require more than one kind
ofhabitat. As weil as working on her Master's degree over the last few years, she bas worked on a
projeet to analyze the relative effects of temperature change on North Atlantic cod using a
combination of statistical analysis and computer modeling. Ms Pope has helped to found a new
on-Hne journal, Conservation Ecology, in cooperation with Lenore Fahrig and Gray Merriam al
Carleton and Phil Taylor at Acadia. She is currendy the project manager for the journal,
Conservation Ecology. She has worked on broadening the publication from simply a seientific •
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journal to a poliey forum and distributed leaming centre al the interface ofconservatio~ecology
and poliey. In keeping with her interests in landscape ecology and land use, she bas been helping
to frame a project to ensure connectivity between Algonquin Park, Ontario and the Adirondaks in
New York for species other titan humans.

Dale Rothman was born in Louisville, Ky. He is eurrently a Post-Doctoral Fellow with the
Environrnental Adaptations Research Group of Environment Canada and the Sustainable
Development Research Instilote al the University of British Columbia. He has a Ph.D. in
Resource and Environmeotal Economies from Comell University and a B.Sc. in Earth &, Planetary
Sciences from MIT. He a1so did masters work at the Instilote of Environmental Slodies at the
University of Wisconsin, spent a summer at the International Institute for Applied Systems
Analysis, and bas worked with the US Environmental Protection Agency, Argonne National
Laboratory, and the World Resources Institute. His general area ofinterest is the link between
natural and buman systems, and bis current specific research areas include the socio-economic
impacts of clintate change on forests, the nature and role of intesrated assessment, and the
relationships between economic growth and environmental degradation.

David Sims is a Professor of Veterinary Medicine (Microanatomy) at the Adantic Veterinary
College, University ofPrince Edward Island. He bas a Ph.D. from Kansas State University, a M.
Engineering from the University ofWestem Ontario (Biologicallndicators ofWater Pollution) and
a B.A. in Zoology from the University of Western Ontario. He sits on a number ofprofessional
committees and advisory boards - the DVM Awards Committee, Adantic Veterinary College,
Member ofthe UPEI Board ofGovemors &, Faculty Association, Joint Committee on Pension and
Benefits, Vice·President, UPEI Faculty Associatio~ Chair, AVC World Wide Web Working
Group~Member, AVC Continuing Education Committee, Member Ave Exhibits Committee, and
Chair, UPEI President's Sexual Harassment Committee. Dr. Sïms bas written one book, thirty
refereed articles, twenty three abstracts and sixteen other papers, in addition to refereeing
nwnerous manuscripts and reviewing researeh proposais.

Eise Skjonsberg is a Special Advisor, Program for Research and Documentation for a
Sustainable Society with the Norwegian Research Council. She has a Ph.D. in Sociology and an
M.A. in History (majoriog in philosophy and psychology) from the University of Oslo. From
1978 to 1985, Dr. Skjonsberg was a consultant ta Women in Development Consulting Norway
(WIDCO). From 1978 to 1985, she was a Senior Programme Officer with the Norwegian Agency
for International Development. In 1977-78, she was a rural sociologist on the Intensive Zone
Development Project, Govemment ofZambia; 1974-46, a Research Fellow with the Peace Institute
of Oslo; 1973·74 a rural sociologist in Sri Lanka; 1972-73, a lecturer with the Instilote of
Soeiology, University ofOslo; 197()'72, a fisheries sociologist with the East African Freshwater
Fisheries Researeh Organization, Uganda; and in 1970, a junior lecturer with the Institute for
Sociology, University ofOslo. Her fields ofspecialization include gender issues, fisheries, rural
and community development, environment protectio~ health issues, participatory development,
project identification, planning and evaluatio~ research planning and evaluation, and European
Union issues. Or. Skjonsberg bas worked in Kenya, Tanzania, Bangladesh, Sri Lanka, 1bailand,
India, Pakistan, Uganda, Zambia, Zimbabwe, Malawi, Madagascar, Botswana, Lesotho,
Swaziland, Ghana, Guinea Bissau and Senegal. Her most recent publications include The
Rationality of Care, Women and the European Community Cappelen and Cappelen's Women'
History, Change in An Afiican Village· Kefa speaks and A Special Caste· Tamil Women in Sri
Lanka.

Aria Valnio-Mattlla is an Assistant Professor of International and Comparative Studies at Huron
College, University ofWestern Ontario. She has a doctorate in geography from the University of
Turku, Finland. Prior to coming to Canada in 1993, and to a lesser degree since, she has worked
in the area of community based natural resource management and participatory development in
Africa, Asia and Europe. Most ofher work is related to how a community's opportunities to relate
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to the natural resources (water, forests) that their subsistence depends on are affected by
development. She approaches this issue trom a social justice perspective questioning power
relations and the location of power focusing on gender as a fundamental dimension of the
approach.
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Appendix J
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Appendix K
Definitions of Key Terms used in tbis Dissertation

Allogenic succession (allo=outside, genic=relating to), and intemally gene-raled sequences as
autogenic succession (auto=self-propelling) or aulogenic development. (Odwn 1975)

Biomass: in an inventory sense the weight of organisms (producers, consumers,
decomposers) present al any one time is conveniendy termed biomass (=üving weight) or standing
crop. The size of the standing crop is not necessarily indicative of the level of activity; some
ecosystems, such as a forest of large trees, have a large amount ofrclatively inert biomass (Odwn
1975).

Biodivenity is the totality ofgenes, species, and ecosystems witbin a region. The wealth of
life on earth today is the product ofhundreds ofmillions ofyears ofevolutionary history. Over the
course of lime, human cultures have emerged and adapted ta local environments, discovering,
using, and a1tering their biotic resourccs. Many areas that now seem 'natural' bear the marks of
millennia of human babitatio~crop cultivation, resource harvesting, and waste production. The
domestication and breeding of local varieties of crops and Iivestock have further shaped
biodiversity.

For convenience, biodiversity cao he divided into three hierarchical categories: genes, species,
and ecosystems. These descn"be quite different aspects of living systems and scientists measure
them in different ways.

Genetic diversity refers to the variation of genes within species. There occur distinct
populations of the same species, such as thousands oftraditional rice varieties in India, and genetic
variation within a single populatio~which is very high among Indian rhinos, for example, and
very low among cheetahs. Until recently, measurements ofgenetic diversity were applied mainly to
domesticated species and populations held in zoos and botanica1 gardens, but increasingly these
teclmiques are also being applied to wild species.

Species diversity refers to the variety of species within a region. Such diversity cao be
measured in Many ways, and scientists bave not yet settled on the best methods. The number of
species in a region -- its species 'richness' - is one often used measure, but a more precise
measurement, 'taxonomic diversity,' alsa considers the relationship of species to one another. An
island with two species of birds and one species of lizard, for example, bas greater taxonomic
diversity than an island with three species ofbirds and no lizards.

Ecosystem diversity is harder to measure than species or genetic, diversity because the
'boundaries' of communities - associations of species - and of ecosystems are elusive.
Nevertheless, as long as a consistent set ofcriteria is used to define communities and ecosystems,
their nmnber and distribution cao he measured. Until DOW. such schemes have been applied mainly
at national and subnationallevels, although some coarse global classifications have been proposed.

Many ether expressions ofbiodiversity cao he important. These include the relative abundance
ofspecies, the age structure ofpopulations, the pattern ofc:ommunities witbin a region, changes in
community composition and structure over time, and ecological processes such as predation,
parasiti~ and mutualism. To meet specifie management and POlicy goals, it is crucial to examine
not only compositional diversity -- genes, species, and ecosystems -- but a1so diversity in
ecosystem structure and function.

Human cultural diversity could be considered part ofbiodiversity. Like genetic and species
diversity, sorne attributes ofhuman cultures, such as nomadism and shifting cultivation, represent
'solutions' to the problems of survival within particular environments. Like ather aspects of
biodiversity, cultural diversity helps people adapt to changing conditions. ft is evident within
language, religious beliefs, land management practices, art, music, social structure, crop selection,

•

•

•
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diet, human relationships, and numerous other attributes of buman society (modified from the
Global Biodiversity Strategy 1992).

The composition and levels of biodiversity (UNEP 1995).

Ecological diversity
biomes
bioregions
landscapes
ecosystems
habitats
niches
populations

Genetic diversity
populations
individuals
chromosomes
genes
nucleotides

Organismal diversity
kingdoms
phyla
familles
genera
species
subspecies
populations
individuals

•

•

Cultural divenlty: human interactions at alileveis (see above under Biodiversity).

Biosphysical carrylng capacity is the maximum population size that an area can sustain
under given technological capabilities (Daily and Ehrlich 1996).

Biosphere is a widely used term for all of the earth's ec:osystems functioning together on the
global scale. Or, from another viewpoint, wc can think ofthe biosphere as being that portion ofthe
earth in whicb ec:osystems cao operate-that il, the biologically inhabited soil, air, and water. The
biosphere merges imperceptibly (tbat is, without sharp boundaries) into the lithospbere (the rocks,
sediments, mantle, and core of the earth), the hydrosphere, and the atmosphere, the other major
subdivisions ofour earth spaceship.

Finally, it should he emphasized that, as with any spectrum, the levels-of-organization
hierarchy is a continuous one; divisions are arbitrary and set for convenience and ease of
communications (Odom 1975).

Carrying capacity is the population level for long-range survival (Odum 1971). Two levels
are typically recognized: the maximum or subsistence density, or the maximum number of
individuals that can eke out an existence in the habitat, and the optimum or "safe" level, a lower
density at which individuals are more secure in tenns of food, resistance to predators, and periodic
fluctuations in the resource base (Odum 1989). Since humans can vary widely in their impact on
life-supPOrting resources, social scientists add a second dimension, intensity of use, to their
concept ofcarrying capacity. Catton (1987) defines carrying capacity as the volume and inlensity
ofuse that can he sustained without degrading the environmenl'sfuture suitabilityfor lhal use.

Ecologists define earryiDg capacity as the population of a given spccies that cao be
supported indefinitely in a defined habitat without permanendy damaging the ecosystem upon
which it is dependent. However, because of our culturally variable technology, different
consumption patters, and trade, a simple territorially-bounded head-count cannot apply to human
beings. Human carrying capacity must be interpreted as the maximum rate of resource
consumption and waste discbarge that can be sustained indefinitely without progressively
impairing the functional integrity and produetivity ofrelevant ecosYstems wherever the latter may
be. The corresponding human population is a function ofper capita rates ofmaterial consomption
and waste output or net productivity divided by per capita demand (Rees 1990). This fonnulation
is a simple restatement of Hardin's (1991) 1bird Law ofHuman Ecology: total homan impact on
the ecosphere=population x pet' capita impact (Wackemagel and Rees 1996).
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Early versions of this law date from Ehrlich and Holdren who a1so recognized that human •
impact is a product of population, aftluence (consumption) and technology !=PAT (Ehrlich and
Holdren 1971; Holdren and Ehrlich 1974).

Co-evolutioD involves reciprocal Datural selection between two or more groups oforganisms
with close ecological relationships, but without exchange of genetic information between the
groups (without interbreeding). Ehrlich and Raven (1965), who first proposed the term, used their
studies of butterfly caterpillars and plants as a basis for proposing the hypothesis as follows.
Plants, through occasional mutations and gene recombination, produce chemical compounds,
perhaps as waste products, which are not harmful to a plant, but tum out to be poisonous to an
insect herbivore such as a caterpillar. Such a plant, now protected ftom the herbivore, would
thrive, and would pass on the favourable mutation to successive generations. Insects, however,
are quite capable ofevolving strains tolennt to POisons-as is dramatically shawn by the increasing
number ofinsects that become immune to insecticides. Ifa mutant or recombinant appeared in the
insect population that aIlowed individuals to feed on the previously proteeted plant, selection would
favour that genetic line. In other words, the plant and the herbivore evolve together, in the sense
that the evolution of eacb depends on the evolution of the other. Pimentel (1968) bas used the
expression genetic feeclback for this kind ofevolutioD, which he demonstrated experimentally
with flies and wasps. Norgaard (1994) used it to emphasize the need for (Figure 5.1) to be taken
into account equitably in sustainable development.

Ecology: the study of the earth's "households" including the plants, animais,
microorganisms, and people that live together as interdependent components. Because ecology is
concemed not ooly with organisms, but with energy tlows and material cycles on the lands, in the
oceans, in the air, and in fresh waters, ecology can he vicwed as "the study of the structure and
function ofnature"-it is understood that mankind is a part ofnature (Odom 1975).

In ecology the tenn population, originally coined ta denote a group ofpeople, is broadened
to include groups of individuals of any kind of organisme Likewise, community in the
ecological sense (sometimes designated as biotic community) includes ail ofthe populations ofa
given area. The community and the non-living environment function together as an ecological
system or ecosystem (Ibid).

Ecosystem: a collection of interacting biological entities combined with the physical
environment in which they live, whicb is perceived to act as a whole (Woodley et al. 1993).

The ecosystem, or ecological system, is considered to he a unit of biological organization
made up of ail of the organisms in a given area (that is, the "community") interacting with the
physicaI environment 50 that a f10w of energy results in a characteristic trophic structure and
material cycles within the system (Odwn 1975).

An important consequence of hierarchica1 organization is that as components, or subsets, are
combined to produce larger functional wholes, new properties emerge that were not present or not
evident at the level below. Accordingly, an emergent property ofan ecological level or unit is
one that results from the functional interaction ofthe components, and therefore is a property that
cannot be predicted from the study ofthe components that are isolated or decoupled from the whole
unit (Salt 1979).

•

[t is convenient to recognize four constituents as comprising the ecosystem: (1) abiotic
substances and conditions of existence, basic clements, compounds, and climatic regimes of the
environment; (2) producers, the autotrophic organisms, largely green plants; (3) the large
consumers or macroconsumen, heterotrophic organisms, chiefly animais, that ingest other
organisms or particulate organic matter; and (4) the decomposers or microconsumers, •
heterotrophic organisms, chiefly the baeteria and fungi that break down the complex compounds of
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dead protoplasm, absorb sorne ofthe decomposition products~ and release simple minerai nutrients
usable by the producers as weil as organic oomponents which may provide food or which May be
stimulatory (e.g.~ vitamins) or inhibitory (e.g.~ anb"biotics) to other organisms (Odmn 1975).

It is also convenient to subdivide the non living or abiotic portion ofan ec::osystem into three
components: (l) morgaDie subSUDces, the carbon, nitrogen, water, and 50 on that are involved
in the material cycles of the ecosystem; (2) orgaDic lubstances, the carbohydrates, proteins,
lipids, humic substances, and 50 on that link abiotic and biotic; and (3) the eUmate regime,
temperature and other phYSical factors that delimit the conditions ofexistence.

When considered ftom the ecosystem point ofview, a Jake, a forest, or other recognizahle unit
of the landscape bas two biotic components: an autotrophie component (autotrophic means
"self-nourishing"), able ta fix light energy and manufacture food !rom simple inorganic substances
and, secondly, a beterotrophie component (beterotrophic means "other nourishing") which
utilizes, rearranges, and dec::omposes the complex materials synthesized by the autotrophs. These
functional components are arrangcd in overlapping layers with the greatest autotrophic metabolism
occurring in the upper "green belt" where light CDergy is available, and the most intense
heterotrophic aetivity taking place in the Iowa' "brown belt" where organic matter accumulates in
the soils and sediments (Odwn 1975).

The diversity of lpeeles teDds to merease with sueeeslloD. Maximum diversity of
autotrophs in Many ecosystems seems to be reached earlier in succession. A decrease iD net
community production aDd a eorrelponding iDerease iD eommunlty relpiration are
two of the most ItrildDg and Importallt trends iD lueeessloD (Odum 1975).

Eeosystem iDtegrity encompasses three major ecosystem organizational facets. Ecosystem
health, the ability 10 maintain nonnal operations under nonnal environmental conditions7 is the first
requisite for ecosystem integrity. But it alone is not sufficient. To have integrity~ an ecosystem
must also have the resilience with changes (which cao be catastrophic) in environmental conditions;
that is, it must be able to cope with stress. As well, an ecosystem that bas integrity, must he able
to continue the process of self-organization on an ongoing basis. It must he able to continue to
evolve, develop, and proceed with the birth, growth, death and renewal cycle (Kay 1994).

Ecosystem services are the conditions and processes through which natural ecosystems,
and the species that malee them up, sustain and help to fulfill human life. They maintain
biodiversity and the production of ecosystems goods, such as seaf~ forage, timber7 biomass
fuels, natura! fiber, and Many pharmaceuticals7 industrial products, and their precursors. The
harvest and trade ofthese goods represent an important and familiar part of the human economy.
In addition to the production of goods7 ecosystem services are the actuallife-support functions,
such as cleansing, recycling, and renewal7 and they confer Many intangible aesthetic and cultural
henefits as weil (Daily (997).

Govemance is a social function crucial to the viability ofall human societies. It centres on the
management of complex interdependencies among Many different actors - individuals,
corporations, interest groups, nation states - involved in interactive decision-making that affect
each others welfare (Young and von Moltke 1993).

Government is the acts, mIes, procedures, instruments ofpower and institutions by which
the citizens of a country (or more generally the parts of a system) communicate with and exert
control upon each other 50 that the country as a whole maintains its unity and is directed toward
ends chosen from within that country (Krippendorff 1997).

. Population: group of the same species within a defined area. In practice, a population is
slmply all of the organisms of the same species found occupying a given space. A population, as
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with any level oforganization, has a number ofimportant group properties Dot shared by adjacent •
levels (the organism, on the one hand, and the community on the other). The Most important of
these population characteristics, or group attributes, are as follows:

Density: population size in relation to a WlÏt ofspace.
Birth rate, or more broadly~natality (80 as to include organisms that arise from seeds,

spores, eggs, and 50 on): the rate al which new individuals are added to the population by
reproduction.

Death rate or mortality: the rate at which individuals are lost by death.
Dispersal: the rate at which individuals immigrate into the population and emigrate out

ofthe population.
Population growth rate or growth form: the net result of natality, mortality, and

dispersal.
Dispersion: the way in which individuals are distributed in space, generally in one or

more of the following three broad patterns: (1) random distribution, in which the
probability ofan individuals occurring in any one spot is the same as the probability of it
occurring at 80y other spot; (2) uniform distribution, in which components occur more
regularly than random, such as corn in a comfield; or (3) clumped distribution (the most
common in nature), in which individuals or other components are more irregglar than
random, as for example, a clump ofplants arising from vegetative reproduction, a flock of
birds, or people in a city.

Age distribution: the proportion ofindividuals ofdifferent ages in the group.
Genetic characteristics: especially applicable to population ecology, as for example,

adaptiveness, reproductive (Darwinian) fitness, and persistence (that is, probability of
leaving descendants over long periods oftime) (Odum 1975).

Primary production or primary productivity are tenns for the amount of organic matter •
fixed (converted from solar energy) by autotrophs in a given area over a given period of lime,
generally expressed as a rate, 50 much per day or year. Gross primary production is the
amount stored in a plant for its own needs, while net primary production is the amount stored
in a plant in excess of its respiratory needs and therefore, potentially available to heterotrophs.
Net community production is the aUlOunt left after the biotic community, autotrophs and
heterotrophs, have taken ail the food they need (Odum 1989).

Social carrying capacity is the maximum human population size that an area cao sustain
under a given social system, with particular reference to associated patterns of resource
consumption (Daily and Ehrlich 1996).

The word system is used in the primary dictionary sense as "a regularly interacting or
interdependent group of items forming a unified whole" (Odum 1975). Systems are groups of
interacting, interdependent parts linked together, byexchanges ofenergy, matter, and infonnatioD.
Complex systems are charaeterized by strong (usually non-linear) interactions between the parts,
complex feedback loops that make it difficult to distinguish cause from effect, and significant lime
and space lags, discontinuities, thresholds, and limits (Costanza et al. 1973).

Succession, the way complexes ofplants develop sequentially over time afier a disturbance.
Clements (1916) emphasized that succession led to a climax community of a self-replicating
assemblage of plants. The species comprising that assembly are detennined by basic climatic
conditions - precipitation and temperature. Plant colonization and growth were seen as proceeding
in a sequence leading to the stable climax. Initial colonization was by pioneer species that could
grow rapidly and withstand extremes ofphysical conditions. They so ameliorated those conditions
as to a1low eotry of less robust but more competitive species. Those species in tum inhibited the
pioneers but set the stage for their own replacement by still more effective competitors. •
Throughout this process, biomass accumulates, regulation of biologicaJ, physical and chemical



•

•

•

APPEND - 235 1

processes becomes tighter and variability is reduced Wltil the stable climax condition is reached and
maintained

Ecosystem developmeDt (sueeessiOD) as an autogenic process May he defined in terms
of the following three parameters: (1) it is the orderly process ofcommunity changes which are
directional and, therefore, predictable, (2) it results from the modification of the physical
environment and population structure by the oommunity, (3) and it culminates in the establishment
of as stable an ecosystem as is biologically possible on the site in question. It is important to
emphasize that this kind of eeological change is community controlled; each set of organisms
changes the physical substrate and the microclimate (local conditions oftemperature, light, and 50
on), and species composition and diversity is a1tered as a result ofcompetitive and other population
interactions (Odom 1975).

Stability (sensu strictu) conœms the propensity ofa system to attain or retain an equibDri\Ul1
condition ofsteady state or stable oscillation. Highly stable systems resist the departure from tbat
condition and, if perturbed away from il, retum rapidly 10 it with the least fluctuation. This is a
c1assic equilibrimn-c:entered definition (Holling 1984).

Resilienee is the ability ofa system 10 maintain its structure and patterns ofbebaviour in the
face ofdisturbance. Size ofthe stability domain ofresidence, strength of the repulsive forces al the
boWldary and resistance ofthe domain to contraction are aU distinct measures ofresilience (Holling
(984).

By robust 1 Mean that there is 50 much functional diversity and spatial heterogeneity in the
keystone structuring set of processes that their regulatory role retains its ÏDtegrity in the face of
great changes in populations of the keys10ne set spccies or in values of the keystone physical
variables (Holling 1993).

The tirst law of thermodynamles was partially stated by Helmholtz (1847) and more
fonnally by Thomson in 1851:

Energy can he transformedfrom one type 10 anolher .but it can never he created nor destroyed.

The second law was first stated by Camot(1824):

No transformation ofenergy can accur un/ess energy is downgradedfrom a concentrated 10 a
more dispersed[orm and no transfomultion is lOOOAJ efficient. (Jenkins. nd. Making our Ecological
Niche)
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Appendix L
Policy Alternatives

These examples are included as illustrations ofthe wealth ofliterature available on alternatives to
the dominant paradigms, that have been systematically ignored by mainstream politica1 and policy
agendas.

Principles for the Conservation of WUd Living Resources
(MaDgel et al. 1996)

Principle 1. Maintenance of healtby populations of wild living resources in perpetuity is
inconsistent with unlimited growth ofhuman conswnption ofand demand for those resources.

Recognize that the total impact ofhumans on wild living resources is the product ofhuman
population size, per capita eonsumption, the impaet on the resource ofthe technologies applied,
and incidental taking and habitat degradation eaused by other human activities. Talee appropriate
actions that recognize these eharacteristics.

Recognize that ifurban areas and other intensely used land aretlS were more efficient, safèr,
and more pleasant, Ihere would he a greater chance ofeonserving wild living resources.

Principle II. The goal of conservation should be to secure present and future options by
maintaining biological diversity at genetic, species, population, and ecosystem levels; as a general
rule neither the resource nor other components of the ecosystem should be perturbed beyond
natural boundaries ofvariation.

Manage total impact on ecosystems and wark 10 preserve essentialfeatures ofthe ecosystem
Identi/y areas, speeies. andprocesses that are particularly important to the maintenance ofan

ecosystem. and make special efforts to proteet them.
Manage in ways that do notjûrtherfragment narural areas.
Maintain or mimicpatterns of1Ulturalprocesses, inclut/ing disturbances. at sca/es appropriate to

the natura/ system.
A void disruption offood webs, especial/y removal oftop or basal species.
A void signifieant genetic alteration ofpopulations.
Recognize that bi%gica/processes are ofien nonlinear, are subject to critical thresholds and

synergisms. and that these must be idenlified. understood, and incorporated into management
programs.

Principle III. Assessment of the possible ecological and sociological effects of resource use
should precede both proposed use and proposed restriction or expansion of ongoing use of a
resource.

Identify uncertainties and assumptions regarding natural hislory, size, andproductivity ofthe
resource and its role in the ecosystem.

ldenti.fy major eeologïcal andsocio-economic uncertainlies and assumptions.
Analyze how the resource and other ecosystem components might be affected by the proposed

use ifthe assumptions are not valid.
When avai/able information is insufficient to make informedjudgments. authorize actlvities

contingent upon deve/opment and approvalofan infol7lUltion-aequisition plan Ihat will ensure that
the /eve/ ofresource use does not increasefaster thon does Icnowledge ofthe size and productivity
ofthe resource and its relationships with other ecosystem components.

•

•

•
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Require those most li!œly to benefit directly from use ofa wi/d living resource to pay the costs
of(a) developing the information-acquisition plan. (b) implementing the information-acquisition
plan and (c) managing use ofthe resource. Only when the generalpublic receives notable benefit
is it appropriateforpublic manies topay the costs.

Be preparedfor unexpected events because the natural world is highly complex andstochaslic.
and human understanding ofit a/ways contains uncertainty.

Principle IV. Regulation of the use of living resources must he based on understanding the
structure and dynamics ofthe ecosystem ofwhich the resource is a part and must take ioto account
the ecological and sociological influences tbat directly and indirectIy affect resource use.

A/locate the use ofwild living resources on the basis ofthe ecological capabüities ofthe species
involved and their QSsessed value to society.

Provide incentives to the users oflilling resources that correspond ID the value those resources
have ta society. Ensure that these incentiYespromote conservation, and constrain ailprivilege of
access to guarantee this.

Ensure lhat institutions and property rights are consistent with conservation. including
questions oftenure andaccus.

Protect the we/fare of.future generations by ensuring Ihat the value ofbiotic and abiotic
resources does not decrease over lime.

Recognize the possible consequences ofuncertainty and act accordingly.
Promote adaptive management.

Principle v. The full range ofknowledge and skills from the naturai and social sciences must
be brought to bear on conservation problems.

lnvolœ the.fùll range ofrelevant disciplines at the earliest stage possible.
Recognize that science is only one part of living-resource conservation and is Iimited to

investigating and objectively describing certain /dnds ofphenomena andprocesses.
Require comprehensive consultations because virtual/y all conservation issues have biological•

economic, and social implications; ignoring any ofthese may lead ta conflicts that will impair
effective conservation.

Principle VI. Effective conservation requires understanding and taking account of the motives,
interests and values ofail users and stakeholders, but not by simply averagjng their positions.

Whenever possible. create incentives by delegating property rights to the "lowest" relevant
community or societallevel consistent with the scale ofthe resource inllO/ved.

Deve/op conflict-resolution mechanisms to minimize strife over resources among competing
stakeholders.

Ally science with policy ma/dng independent ofthe interesls ofresource users.
Require that policy ma!œrs be held accountable for the use of the best possible data and

analyses in settingpolicy.
Insofar as possible. estab/ish agreed-upon criteria andprocedures to guide tlecision-making on

conservation measures at aillevels. in order to reduce the scopefOr influence bypolitical or special
interests.

Ensure thatformai institutions responsiblefor giving expression to policies and implementing
conservation programs have temporal and spatial perspectives consistent with the ecological
character ofthe resources and organizational structures that are (1) flexible andproblem-oriented;
(2) accountable. 1Iisible. andperformance-oriented with clear, measurable. and explicil objectives;
(3) team-oriented. participatory. and interdiscip/inary. employing consensuaJ decision-making; and
(4) capable ofleaming and con-ecti1lefeedhack (i.e.. are odaptive).

Principle VII. Effective conservation requires communication that is interactive, reciprocal, and
continuous.

Ensure that communication is targeted to the audience and is based on mutual respect and
sound information.
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Require intemal and aternal review to verify objectivity and resu/ts.
InfOrm and motivate the public and motivate regarding conservation.
Develop institutions andprocedures 10 fâcilitate transdisciplinary analysis and communication

tha! informs decision makers.

•
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http://www.ecouncil.ac.cr/valuelprincipVprinceng.htm (also available in French and Spanish)

Principles of Environmental Conservation and Sustainable Development Swnmary and
Report

A study in the Field of International Law and Related International Reports
Prepared for the Earth Charter Project

by Steven C. Rockefeller

INTRODUCflON

The swnrnary overview and the survey ofprinciples ofenvironmental conservation and sustainable
development contained in this report have been prepared as an aid and resource in support of the
endeavor to identify the core values and principles tbat should he considered for inclusion in an
Earth Charter. These materials are designee! to identify and clariCy the major principles of
environmental conservation and sustainable development that have been fonnulatee! ta date in
international law and related reports and documents. The survey shows that a significant
worldwide consensus is emerging &round a number of basic principles among legal experts,
government leaders, and NGOs, and at the United Nations.

In its 1987 report to the United Nations, Our Common Future, the World Commission on
Environment and Development (WCED) recommended creation of a new charter or universal
declaration on environmental protection and sustainable development.

SUMMARY OF PRINCIPLES

1. The Goal: A Global Partnership

The general objective of international environmental and sustainable development law is formation
of a global partnership of ail peoples and nations to ensure for present and future generations the
well-being ofhumanity and the larger community oflife by promoting equitable and sustainable
development and by protecting and restoring the health and integrity of the Earth's biosphere, of
which all life is a part and apart from which humanity cannot survive or realize its creative
potential. This global alliance should he founded on commibnent to an integrated framework of
shared ethical principles and praetical guidelines.

Il. Preamble: The Human Situation

The environmental and developmental problems facing humanity involve a complex ofinterrelated
issues including: increasing degradation of the global environment, deterioration and depletion of
natural resources, excessive conswnption, rising population pressures, perpetuation ofdisparities
between and within nations, poverty, pollution, ignorance, injustice, and armed conflict. The
decisions and choices humanity makes in response to the challenge ofthese critical problems will
have major consequences for the future of liCe on Earth. Humanity stands at a defining moment in
its history.

III. World View

1. The biosphere is a unity, a unique and indivisible ecosystem, and ail of its diverse constituent
parts are interdependent.

2. Humanity is part ofnature and the community oflife, and alilife depends for survival and well
being on the functioning ofnatura! systems.
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3. Every life fonn is unique and possesses intrinsic value independent of its worth to humanity.
Nature as a whole and the community ofliCe warrant respect.

IV. A Common Concem and Universal Responsibility

1. The well-being of the community of Iife and the protection of the environment are a common
concem ofhwnanity.

2. Nature as a whole~ the Earth~ and all Iife fonns should he respected. Ali persons have a
fundamental responsibility ta respect and care for the OODUDunity oflife.

3. Protec~ preserve~ and, insofar as possible, restore the health and integrity of ecosystems,
ensuring the functioning ofessential ecological processes and life support systems throughout the
Earth.

•

a. Provide special protection to fragile ecosystems such as are found in deserts, semï-arid lands,
moWltains~ wetlands~ and certain coastal areas and on small islands.

4. Conserve biodiversity including the diversity of species, the range ofgenetic stocks within each
species, and the variety ofec:osystems.

a. Provide special protection ta endangered species and their habitats.

V. The Rights ofPeople

1. AlI human beings~ including future generatioos, have a right to an environment adequate for •
their heaIth, well-being~ and dignity, and the respoosibility to protect the environment.

2. Ali persons, without being required to prove an interest, have the right to see~ receive, and
disserninate information on activities or measures that are likely to have environmental impact and
the right to participate~ individually or col1ectively~in relevant decision-making processes.

3. AlI peoples have a right to their economic, social, political and cultural development and a
responsibility to adopt sustainable patterns ofdevelopment.

4. AIl hwnan rights and fimdamental freedoms are interdependent and indivisible.

VI. Sustainable Development

1. The purpose ofdevelopment is to meet the basic needs ofhumanity, improve the quality oflife
for ail, and ensure a secure future.

2. AlI humanity has the duty to integrate environmental conservation with development activity al
all stages and levels so as to achieve sustainable development, keeping human resource use and
related activity within the limits of the carrying capacity of supporting ecosystems. Sustainable
development promotes the well-being ofboth people and ecosystems.

3. Protection of the environment is best achieved by preventing environmental bann rather than by
attempting to remedy or compensate for such hann.

a. Activities which are likely to cause irreversible environmental change or damage should be
avoided altogether. •
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4. Activities which are likely to cause potential or actual bann to the environment shaH he preceded
by a thorough environmental impact assessment.

5. Precautionary Principle: In situations where there is the risk ofirreversible or serious damage ta
the environment, lack of full scientific certainty shall not he used as reason to plstpone action to
avoid potentially ïrreversible or serious hann ta the environmenL

6. The development and implementatioD ofappropriate demographic pllicies, ensuring that human
population levels remain within the carrying capacity of the Barth, are necessary 10 improve the
quality oflife for ail people and to protect the environment.

7. The elimination of unsustainable patterns of production and c:onsumption is essential and
requires adoption ofthe following measun:s.

a. Minimize the depletion ofnon-renewable resources. b. Ensure ail renewable resources are used
sustainably. c. Use ail resources with n:straint and as efticiendyas possible. d. Develop and adopt
technologies that increase energy efficiency. e. Develop and adopt technologies tbat use renewable
resources to generate energy. f. Prevent, reduce, and control pollution. g. Minimire waste: reduce
the volwne ofmaterials used, reuse, recycle.

8. Govemments, businesses and other organizations should cooperate in promoting the
development and adoption ofenvironmentally sound technologies.

9. Poliey makers should adopt a system ofeconomic indieators for measuring economic health and
development that reOects the full social and environmental cost of human activities, thereby
integrating environmental and economic measw-es.

10. The priees of commodities and raw materials sbould reflect the full direct and indirect social
and environmental costs of their extraction, production, transport, marketing, and, where
appropriate, ultimate disposaI.

Il. Peace and security, environmental protection, sustainable development, and respect for human
rights and fundamental freedoms are interdependent and indivisible.

VII. Equity and Justice

1. Intergenerational Equity: Eacb generation bas a resPOosibility to reoognize limits to its freedom
ofaction in relation 10 the environment and 10 act accordingly with appropriate care and restraint 50
that future generations inherit a world that meets their needs.

2. The achievement of sustainable development requires creation of a just and equitable
international economie system which ensures that the costs and benefits arising from the use of
natural resources are shared fairlyamong the nations, between rich and poor, and between present
and future generations.

3. The eradication of poverty is an ethical imperative and an essential requirement for sustainable
development and environmental protection.

4. The particular situation and needs ofdeveloping countries, especially ofthe least developed and
most environmentally vulnerable, is a bigh priority, and the developed countries bear a special
responsibility to provide essential financial, scientific, technical, and legal assistance in support of
the developing countries' pursuit ofenvironmental conservation and sustainable development.
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5. States should cooperate with other nations in establishing joint research efforts for developing •
environmentally sound technologies and facilitate the transfer ofsuch technologies, strengthening
national capacities and accelerating the transition to sustainahle development throughout the world.

6. Equality and equity between women and men and the full participation ofwomen in ail spheres
of social, cultural, economic, and political life, including management decision-making, are
esseotial to the achievement ofenvironmental conservation and sustainable development.

7. The identity, culture, and interests of indigenous peoples, and especially their traditional
approaches to sustainable development, should he respected and supported. Indigenous peoples
have the right to control their lands, territories and natUral resources, and they should he provided
opportunities to participate in decision-making processes tbat are likely to affect their interests in
the area ofenvironment and development.

VIII. Governance and Securïty

1. AIl States have (a) the sovereign right to utilize their resources to meet their sustainable
development needs and (b) the resPOnsibility to develop and implement a national plan for the
protection and preservation ofthe environment within the levels of their national jurisdiction, and
to ensure that activities within their jurisdiction or conttol do not cause potential or actual harm to
the environment ofother States or areas beyond the limits ofnational jurisdiction.

2. In view of the different contributions to global environmental degradation and differences in
financial and technological resources, States have common but differentiated responsibilities.
Accordingly, the developed countries aclmowledge the responsibilities that they bear in the
international pursuit ofsustainable development.

3. Transparent and accountable govemance and the democratic participation of ail concemed
persans in decision-making processes are prerequisites for achievement of environmental
protection and sustainable development.

a. Strengthen NGOs and increase their participation.

4. Environrnental education programs should he established in school systems as an integral part of
generaI education at alilevels, and environmental information and opportwlities for environmental
training should be provided to the public, ensuring that ail people have the knowledge, skills, and
values to cooperate in protecting the environment and achieving sustainable development.

5. Ali persons have the right to effective aceess ta judicial and administrative proceedings,
including for redress and remedy, in enforcing their environmental ripts. States shall ensure that a
person in another State who is adversely affected by transboundary environmental harm bas the
right ofaccess to administrative andjudicial procedures equal to that afforded ta its own citizens in
cases ofdomestic environmentallaw.

6. States shaH develop national law regarding liability and compensation for the victims of
pollution and other environmental damage. Each State is Hable for signjficant bann to the
environment of other States and to areas beyond the limits of national jurisdiction. States shall
cease the activities causing significant hann, restore the damaged environment insofar as possible,
and where that is not possible, provide compensation or other remedy for the hann.

7. States shaH resolve ail their environmental disputes peacefully and by appropriate means in
accordance with the Charter ofthe United Nations.

•
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8. States shaH cooperate in the further development of international law and in fonnulating and
strengthening of international rules, standards and recommended practices on issues of common
concem for the protection and preservation of the environment and sustainable use of naturaI
resources, taking ioto account the need for flexible means of implementation based on their
respective capabilities.

IX. Environmental Protection

1. States shall take, individuaUy or jointly as appropriate, all measures necessary to prevent,
reduce, and control poUutio~ giving special attention to the disposai in an environmentally safe
manner ofradioactive, toxic, and other hazardous wastes tbat cannot he reused or recycled.

2. States shall conduct and encourage scientific research and establish scientific monitoring
programs for the collection ofenvironmeota! information on all aspects ofthe environment and on
human environmental impacts, ensure the disseminatioD of scientific data and information, and
promote scientific cooperation in the fields of environmental conservation and sustainable
development, strengthcning national capacities.

3. States shall establish specifie national standards, including emission, quality, product, and
process standards, designed to prevent harm to the environment or to restore or enhance
environmental quality.

4. States shaH take appropriate measures to prevent transboundary environmental harm. Do not do
to others what you would not do to your own citizens.

a. Ensure prior and timely notification and consultation.
b. Set standards, monitor, exchange infonnation.
c. Establish contingency plans for emergencies, including prompt notification.

S. Transboundary natural resources should he used in a reasonable and equitable manner, and
States should cooperate with other States in the conservation and restoration of such natural
resources.

6. States have an obligation to proteet and preserve the atmosphere and to take appropriate
measures with regard to activities under their jurisdiction or control to prevent, reduce, or control
any atmospheric interference or significant risk thereot: which threatens hann to human health, the
community of life, or ecosystems.

7. States shaH eosme the conservation and where necessary the regeneration ofsoils for ail living
systems by taking effective measures to prevent soil erosion, to combat desertification, to
safeguard the processes oforganic decomposition and to promote the continuing fer1ility ofsoUs.

8. States shall take all appropriate measures to maintain and restore the quality ofwater including
atmospheric, marine, ground and surface fresh water, to meet basic human needs and as an
essential component ofaquatic systems. They shaU, in particular, establish standards to safeguard
the supply and quality ofdrinking water and to maintain the capacity ofaquatic systems to support
life.

9. States shall prohibit the intentionaI introduction into the environment of alien or modified
organisms which are likely to have adverse effects on other organisms or the environment. They
shaH ~lso take the appropriate measures to prevent accidentai introduction or escape of such
organlsms.

10. Nature shall he secured against degradation caused by warfare or other military activities.
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•Il. Natural and cultural areas, including Antareti~ofoutstanding aesthetic, cultural, ecological,
scientific, and spiritual significance should be identified, proteeted, preserved, and restored.

12. Outer space, ineluding the moon and other celestial bodies, is part of the common heritage of
humanity, and the exploration and use ofouter space sbould be carried out exclusively for peaceful
purposes and 50 as to equitably benefit and serve the interest5 ofail nations and peoples, ineluding
future generations. The exploration and use ofouteI' space sbould avoid the barmful contamination
of the environment in space and on the moon and other celestial bodies and should also avoid
causing bann to the environment on Earth througb introduction ofextrateaestrial matter.

Note: The IUCNIUNEPIWWF report Caring for the Barth (1991) endorses the prineiple that:
"People sbould treat ail creatures decendy, and proteet them fiom eruelty, avoidable suffering, and
unnecessary kilIing." However, to date this principle, which is c:oncemed with the treatment of
individual sentient beings as distinct from species, bas not been included or recommended for
inclusion in intemationallaw.

SURVEY OF PRINCIPLES

The following principles are listed in web site topic by topic, as below, with links to pages listing
aIl international agreements which touch upon the topic. The SUMMARY (above) represents the
author's, Roekefeller's consolidation ofthese principles.

A Global Partnership
The Problems Facing Hwnanity
The Unity of the Biosphere and Interdependence Humanity is Part of Nature and the Community •
of Life The Intrinsie Value of Ail Life FOIms and Respect for Nature A Common Concem of
Hwnanity
Preserve the Health ofNaturai Systems
Conserve Biodiversity
The Individual's Right to a Healthy Environment A Universal Responsibility to Proteet the
Environment The Right ofAli Peoples to Development
Integration of Environment and Development A Poliey ofPrevention
Environmental Impact Assessment
Precautionary Principle
Establishing Appropriate Demographie Policies
Elimination ofUnsustainable Production and Consumption
a. minimize depletion ofnon-renewable resources
b. ensure renewable resources are used sustainably
c. use all resources with restraint and as efficiendy as possible
d. increase energy efficiency
e. promote use ofrenewable resources to generate energy f. minimize waste: reduce, reuse, recycle
Development and Transfer ofTechnology
Integration ofEnvironmental and Economic Measures The Polluter Pays
Peace, Development, Environment, and Human Rights are Interdependent Values
Intergenerational Equity and Responstbility A Just and Equitable International Economie Order The
Eradication of Poverty
Financial and Technical Assistance for Developing Countries Full and Equal Participation of
Women
The.~gh~ and Role of Indigenous Peoples The Rights and Responsibilities ofStates Democratie
PartlClpabon
a. the role ofNGOs
b. the role ofyouth •
Environmental Education
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Equal Access to Administrative and Judicial Procedures Liability and Remedy (Restoration or
Compensation) Non-Violent Contliet Resolution
Development of International Environmental Law Prevent, Reduce, Control Pollution
Science and Technology
Environmental Standards and Monitoring
Prevention ofTransboundary Harm
Equitable Use ofTransboundary Naturai Resources Protection ofthe Atmosphere
Conservation and Regeneration ofSails
Preservation and Restoration of Water Quality Introduction of Alien and Modified Organisms
Prevention of Environmental Degradation Caused by Military Activities Preserving Humanity's
Cultural and Natural Heritage Protection ofthe Environment ofOuter Space Humane Treatment of
Living Beings
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World ScieDtists' Waraiag to Humanity
(April 1993) •

Introduction Human beings and the natural world are on a collision course. Human activities
inflict harsh and often irreversible damage on the environment and on critica1 resources. If not
checked, many of our CUITent practices put at serious risk the future that we wish for human
society and the plant and animal kingdoms, and May so alter the living world that it will he unable
to sustain life in the manner that we know. Fundamental changes are urgent ifwe are to avoid the
collision our present course will bring abouL

The Environment The environment is suffering critical stress.

The Atmosphere Stratospheric ozone depletion threatens us with enhanced ultraviolet radiation
at the earth's surface, whicb cao he damaging or Iethal to Many life fonns. Air pollution oear
ground level, and acid precipitation, are a1ready causing wide-sprcad injury to humans, forests,
and crops.

Water Resources Heedless exploitation of depletable ground water supplies endangers food
production and other essential human systems. Heavy demands on the world's surface waters
have resulted in serious shortages in some 80 countries, containing 40 percent of the world's
population. Pollution ofrivers, lakes, and ground water further limits the supply.

Oceans Destructive pressure on the oceans is severe, particularly in the coastal regjons which
produce most of the world's food fish. The total marine catch is now at or above the estimated
maximum sustainable yield. Sorne fisheries bave already shown signs of collapse. Rivers
carrying heavy burdens of eroded soil ioto the seas also carry industrial, municipal, agricultural, •
and livestock waste-some ofit toxic.

Soil Loss of soil productivity, which is causing extensive land abandonment, is a widespread by
product of current practices in agriculture and animal busbandry. Sïnce 1945, Il percent of the
earth's vegetated surface bas been degraded-an area larger than India and China combined-and
per capita food production in Many parts ofthe world is decreasing.

Forests Tropical rain forests, as weil as tropical and temperate dry forests, are being destroyed
rapidly. At present rates, sorne critical forest types will he gone in a few years, and rnost of the
tropical rain forest will be gone before the end of the next century. With them will go large
numbers ofplant and animal species.

Living Species The irreversible loss of species, which by 2100 May reach one-third of ail
species now living, is especially serious. We are losing the potential they hold for providing
medicinal and other benetits, and the contribution that genetic diversity of Iife fonns gives to the
robustness of the world's biological systems and 10 the astonishing beauty ofthe earth itself.

Much of this damage is irreversible 00 a scale ofcenturies, or permanenL Other processes appear
to pose additional threats. Increasing levels of gases in the abnosphere from human activities,
including carbon dioxide released from fossit fuel buming and from deforestation, may alter
c1imate on a global scale. Predictions ofglobal wanning are still uncertain-with projected effects
ranging from tolerable to very severe-but the potential risks are very greaL

Our massive tampering with the world's interdependent web of life--coupled with the
e~vironmentaidamage inflieted by deforestation, species 10ss, and climate change-could trigger
~ldesp~eadadverse effects, includ~g unpredictable collapses ofcritical biological systems whose
Interactions and dynamics we only unperfectly understand. •
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Uncertainty over the extent ofthese effects cannot excuse complacency or delay in facing the
threats.

Population The earth is finite. 115 ability 10 absorb wastes and destIUctive effiuent is finite. 115
ability to provide food and en.ergy is finite. Its ability to provide for growing numbers ofpeople is
finite. And we are fast approaching many of the earth's limits. Current economic practices which
damage the environmen~ in both developed and under-developed nations, cannot be continued
without the risk that vital global systems will he damaged beyond repaire

Pressures resulting from unrestrained population growth put demands on the natural world that
can ovetWhelm anyefforts 10 acbieve a sustainable future. Ifwe are ta hait the destruction ofour
environment, we must accept limi15 ta that growth. A World Bank estimate indieates that world
population will not stabilize at less than 12.4 billion, while the United Nations concludes that the
eventual total could reach 14 billion, a neartripling oftoday's [1993] 5.4 billion. But, even at this
moment, one persan in five lives in absolute poverty without enough ta eat, and one in ten sutras
serious malnutrition.

No more than one or a few decades nmain before the~ ta avert the tbrea15 we DOW confiont
will he lost and the prospects for humanity immeasurably djmjnisbed.

Warning We the undersigned, senior members ofthe world's scientific community, hereby warn
aIl humanity ofwhat lies ahead. A great change in our stewardship ofthe earth and the Iife on it is
required, if vast human Misery is to he avoided and our global home on this planet is not to he
irretrievably mutilated.

What We Must Do Five inextricably linked areas must be addressed simultaneously:

1. We must briDg eDviroDmeDtaUy damaglDg aetivities uDder eODtrol to restore
and protect the integrity of the earth's systems we depeDd ODe We m~ for example,
move away from fossil fuels to more benign, inexhaustible energy sources to cut greenhouse gas
emissions and the pollution of our air and water. Priority must he given to the development of
energy sources matched to Third World needs-small-scale and relatively easy 10 implement.

We must halt deforestatio~injury to and loss ofagricu1turalland, and the loss of terrestrial and
marine plant and animal species.

2. We must manage resourees crueial to human welfare more effeetively. We must
give high priority to efficient use of energy, water, and other rnaterials, including expansion of
conservation and recycling.

3. We must stabilize populatioD. This wiU be possible oDly if an DatioDs
recognize that It requires Improved locial aDd eeoDomie cODditioDs, aDd the
adoption of effeetive. voluDtary famUy plaDDiDg.

4. We must reduce aDd eventuaUy elimiDate poverty.

S. We must cnsure scxual equaUty, aDd guaraDtee womeD eODtrol over their OWD
reproductive decisioDS.

The developed nations are the largest polluters in the world today. They must gready reduce their
overconsumptio~ if we are to reduce pressures on resources and the global environment. The
developed nations bave the obligation to provide aid and support to developing nations, because
only the developed nations have the financial resources and the technical skills for these wlcs.
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Acting on this recognition is not altruism, but enlightened self-interest: whether industrialized or •
not, we aH have but one Iifeboat. No nation cao escape from injury when global biological
systems are damaged. No nation cm escape from conflicts over increasingly scarœ resources. In
addition, environmental and economic instabilities will cause mass migrations with incalculable
consequences for developed and undeveloped nations alike.

Developing nations must realize that environmental damage is one ofthe gravest threats they face,
and that attempts to blunt it will he overwhelmed iftheir populations go unchecked. The greatest
peril is to become trapped in spirals of environmental decline, poverty, and unrest, leading to
social, economic, and environmental collapse.

Suceess in this global endeavor will require. great reduction in violence and wac. Resources
now devoted ta the preparation and cooduct ofwar-amounting to over SI trillion annually-will be
badly needed in the new tasks and should be diverted to the new challenges.

A new ethic is required-a new attitude towards discharging our responsibility for caring for
ourselves and for the earth. We must recognize the earth's limited capacity to provide for us. Wc
must recognize its fragility. Wc must no longer alIow it 10 he ravaged. This ethic must motivate a
great movemen~ convincing reluctant leaders and reluctant govemments and reluctant peoples
themselves to effect the needed changes.

The scientists issuing this waming hope that our message will reach and affect people everywhere.
We need the help ofmany.

We require the help of the world eommuDity of seieDtists--Datural, social,
economic, poUtieal;

We require the help of the world's business and industrial leaders;

We require the help of the world's religious leaders; and

We require the help of the world's peoples.

We cali on ail to joiD us in this taslc.

The Union ofConcemed Scientists sent the World Scientists' Waming for endorsement to a/l
scientists wor/dwide who have been awarded the Nobel Prize; to members of10 national science
academies in Africa, Canada, Europe, Russia, the United Kingdom. and the United States; and to
selectedsc;entÎSts in China, India, Japan, and lAtin America.

Over 1670 scientists, including 104 Nobellaureates-a majority ofthe living recipients ofthe
Prize in the sciences-have signet! the Waming sofar. T1rese men and women represent 71

countries, including a/l ofthe 191argest economic powers. ail ofthe 12 mostpopulous nations. 12
countries in Africa. J4 in Asia, 19 in Europe, and 12 in Latin America.

•



•

•

•

APPEND - 249 1

The World Charter for Nature
(1980)

The General Assemb/y ofthe United Nations
Reaffinning the fundamental purposes of the United Nations, in particular the maintenance of

international peace and security, the development of fiiendly relations among nations and the
achievement of international cooperation in solving international problems ofan economic, social,
cultural, technical, intellectua1 or hmnanitarian cbaracter.

Aware that:
a) Mankind is a part ofnature and life depends on the uninterrupted functioning ofnaturaI systems
which ensure the supply ofenergy and nutrients.
b) Civilization is rooted in nature, wbicb bas sbapM human culture and influenced ail artistic and
scientific achievem_ and living in harmony with nature gives man the best opportunities for the
development ofhis creativity, and for rest and recreation.

Convinced tbat:
a) Every form of Iife is unique, warranting respect regardless of its worth to~ and to accord
other organisms sucb recognition man must be guided by a moral code ofaction.
b) Man cao alter nature and exhaust natural resources by bis action or its consequences and
therefore, must fully recognize the urgency ofmaintaining the stability and quality ofnature and of
conserving natural resources.

Persuaded that:
a) Lasting benefits from nature depend upon the maintenance ofessential ecological processes and
life support systems, and upon the diversity oflife forms, which arejeopardized tbrough excessive
exploitation and habitat destruction by man.
b) The degradation of Datural systems owing to excessive consumption and misuse of natura!
resources, as weil as to failure to establish an appropriate ecoDomiC order among peoples and
among States, leads to the breakdown of the economic, social and political framework of
civilization.
c) Competition for scarce resources creates conflicts, whereas the conservation of nature and
natural resources contributes ta justice and the maintenance ofpeaœ.

Reaffirming that man must acquire the knowledge to maintain and enhance bis ability to use
natura! resources in a manner which CIlSW'CS the preservation ofthe species and ecosystems for the
benefit ofpresent and future generations.

Firmly convinced of the need for appropriate measures, at the national and international,
individual and collective, and private and public levels, ta Protect nature and promote international
cooperation in this field.

Adopts, to these ends, the present World Charter for Nature, which proclaims the following
principles ofconservation by which aIl human conduct affecting nature is ta he guided and judged.

1. GENERAL PRINCIPLES
1. Nature shall he respected and its essential processes shall not he impaired.
2. The genetic viability on the earth shall not he compromised; the population levels of all life
fonns, wild and domesticated, must be at least sufficient for their survival, and to this end
necessary habitats shall he safeguarded.
3. Ali areas of the earth, both land and sea, shall he subject to these principles of conservation;
special protection shall he gjven ta unique areas, to representative samples ofail the ditferent types
ofecosystems and to the habitats ofrare or endangered species.
4. Ecosystems and organisms, as weil as the land, marine and atmospheric resources that are
utilized by man, shall he managed to achieve and maintain optimum sustainable productivity but
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not in such a way as to endanger the integrity ofthose other ec:osystems or species with which they •
coexist
5. Nature shaH he secured against degradation caused by warfare or other hostile activities.

Il. FUNCTIONS
6. In the decision-making process it shall he recognized that man's needs cao be met only by
ensuring the proper fundioning ofnatura! systems and by respecting the principles set forth in the
present Charter.
7. In the planning and implementation ofsocial and ec:onomic development aetivities, due account
shall he taken ofthe fact that the conservation ofnature is an integral part ofthose aetivities.
8. In fonnulating long-term plans for cconomic development, population growth and the
improvement ofstandards of living, due account sball he taken ofthe long-term capacity ofnatural
systems to ensme the subsistence and sett1ement ofthe population concemed, recognizing that this
capacity may he enhanced througb science and tedmology.
9. The allocation of areas ofthe earth ta various uses sball he plannc:d, and due account shaU he
taken ofthe physical constrain~ the biological productivity and diversity and the natural beauty of
the areas concemed.
10. Natural resources shall not he wasted, but used with a restraint appropriate ta the principles set
forth in the present Charter, io accordance with the foUowing IUles.

a) Living resources shalI not he utilized in excess oftheir natura! capacity for regeneration;
b) The productivity of soils shall be maintained or enhanced through measures which
safeguard their long-term fertility and the process of organic decompositio~and prevent
erosion and aIl other faons ofdegradation;
c) Resources, including water, which are not consumed as they are used, shall he reused or
recyc1ed;
d) Non-renewable resources which are consumed as they are used shall be exploited with
restraint, taking into account their abundance, the rational possibilities ofconverting them for •
consumption, and the compatibility of their exploitation with the functioning of natural
systems.

Il. Activities which might have an impact on nature shaH he controlled, and the best available
technologies that minimize significant risks to nature or other adverse effccts shall he used. In
particu1ar:

a) Activities which are likely to cause ineversible damage 10 nature sball he avoided;
b) Activities which are likely to pose a significant risk ta nature shall be preceded by an
exhaustive examination; tbeir proponents shall demonstrate that exposed benefits outweigh
potential damage to nature, and where potential adverse effects are not fully understood, the
activities should not proceed;
c) Activities which May disturb nature sbalI he preceded by assessment of their consequences,
and environmental impact studies ofdevelopment projects shall he conducted sufficiently in
advance, and ifthey are to he undertaken, such adivities shall be planned and carried out 50 as
to minimize potential adverse effects;
d) Agriculture, grazing, forestry and fisheries practices shaH be adapted to the natural
characteristics and constraints ofgiven areas;
e) Areas degraded by buman activities shaH he rehabilitated for purposes in accord with their
natura! potentiaI and compatible with the well-being ofaffected populations.

12. Discharge ofpollutants ioto naturaI systems shall he avoided and:
a) Where this is not feasible, such pollutants shall be treated at the source, using the best
practicable means available;
b) Special precautions shan he taken to prevent discharge ofradioadive or toxie wastes.

13. Measures intended to prevent, control or limit naturai disasters, infestations and diseases shall
be specifically directed to the causes of these scourges and shaH avoid adverse side-effects on
nature.

•
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III. IMPLEMENTATION
1. The principles set forth in the present Charter shan he retlected in the law and practice ofeach
State, as weil as at the intemationallevel.
14. Knowledge of nature shall be broadly disseminated by ail possible means, particularly by
ecological education as an integral part ofgeneral education.
16. Ali planning shaH include, among its essential elements, the fonnulation ofstrategies for the
conservation of nature, the establishment of inventories of ecosystems and assessments of the
effects on nature ofproposed policies and aetivities; aU ofthese clements shall he disclosed to the
public by appropriate means in time to permit effective consultation and participation.
17. Funds, programs and administrative structures neccssary to achieve the objective of the
conservation ofnatUre sball he provided.
18. Constant efforts sban he made to increase knowledge ofnature by scientific researcb and to
disseminate such knowledge unimpeded by restriction ofany kind.
19. The status ofnaturaI processest ecosystems 8Dd species sbaIl he closely monitared ta en.able
early detection ofdegradation or threat, ensure timely intervention and facilitate the evaluation of
conservation pllicies and metbods.
20. Militaly adivities dam-ging to nature sba1l he avoicfcd.
21. States and, to the extent tbey are able, other public authorities, international organizations,
individuals, groups and corporations shall:

a) Cooperate in the task of conserving nature through common activities and other relevant
actions, including infonnation excbange and consultations;
b) Establish standards for products and manufaeturing processes that may have adverse etIects
on nature, as well as agreed methodologies for assessing these effects;
c) Implement the applicable intematiooallegal provision for the conservation ofnature and the
protection ofthe environment;
d) Ensure that activities within their jurisdictiODS or control do not cause damage 10 the natura1
systems located within other Sates or in the 81aS beyond the limits ofnational jurisdiction;
e) Safeguard and conserve nature in areas beyond national jurisdiction.

22. Taking fully into account the sovereignty of States over their natural resources, each State
shall give effect to the provisions of the present Charter through its competent organs and in
cooperation with other States.
23. AIl persans, in accordance with their national legislation, shaH have the opportunity to
participate, individually or with others, in the fonnulation ofdecisions ofdirect concem to their
environment, and shaH have access to means of redress when their environment bas suffered
dronageord~datioa

24. Each persan bas a duty to ad in accordance with the provisions ofthe present Charter; acting
individually, in association with others or through participation in the political process, each person

shall strive 10 eosure that the objectives and requirements ofthe present Charter are met.
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Charter of Rights for SustaÎDable Development

(Dale 1995)

The biosphere is a community to which we belong rather than a commodity helonging to us.

AlI species have inherent value in the biosphere.

Human beings have stewardship for the quality ofwater, air and soi! ofthe biospbere.

The entropic througbput ofnatural resources sbould reflect their real costs as a fàctor in production
and consumption.

The hea1th and well-being ofhuman and ail other species is inseparable ftom the bealth and well
being ofthe biosphere.

Development must be in harmony with the environment.

Any production that is not sustainable cannot he cmmted as capital.

Optimal allocation of human and oatural resources must be in harmony with optimal scale,
recognizing the finite limits of the biosphere.

Human activity must not be conducted at the irreversible expense ofother species and ecosystems.

Diversity is integral to a sustainable society.

Sustainable development maintains or enhances the integrity ofoatural capital, thereby contributing
ta the increased well-being ofthe human species.

The present generation bas an obligation to future generatioDS.

The health ofone nation ultimately affects the health ofail nations.

•

•

•
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Appendix M
Three DifferiDg Myths o( Ecologica. Causation

(adapted (rom Holling 1984)

Three distinct viewpoints, metaphors or myths have dominated perceptions ofecological causation,
behaviour and management. The first is an equibbrium-centered view that emphasizes constancy
ofbehaviour over time. The second is adynamie view that emphasizes the existence ofa number
ofstability regions and the role ofinstability in the maintenance ofresilience ofecological systems.
The third is an evolutionary view that highligbts organizational change and the surprises generated
by such change.

Equilibrium-ceDtered "Nature CODstaat"

TIris viewpoint emphasizes not ooly constancy in time but, as weil, spatial homogeneity and linear
causation. ft leads to equib"brium theories and to empirical measures ofconstancy that empbasize
averaging variability in lime and averaging "grainïness" in space.lt represents a policy world ofa
benign Nature where trials and mistakes of80y scale can be made with recovery assured once the
disturbance is removed. Sînce there are no penalties 10 size, ooly benefits to increasing scale, it
leads to notions oflarge and homogeneous economic developments that are seen as affecting other
biophysical systems but not heing affected by them (patten 1975; Pimm 1984; Webster et al.
1975).

Multiple equilibria states "Nature EagiDeered" aad "Nature Re.Weat"

This second viewpoint is a dynamic one tbat emphasizes the existence ofmore than one stable
state. In one variant, the instability is seen as maintaining the resilience of ecological systems
(Holling 1963). ft emphasizes variability, spatial heterogeneity and nonlinear causation. This
viewpoint emphasizes the qualitative properties of key eœlogical processes that detennine the
existence or not of stable regions and of boundaries separating those regions. Continuous
behaviour is expected over defined periods that are ended by sharp changes induced by internai
time dynamics or by exogenous events, at limes large, at times small. The length of the period of
continuous bebaviour often detennines the magnitude of the resulting change and affects policy
recommendatioDS. For example, an equilibrium-œntered position would argue that wanning of
climate because ofaccumulation ofgreenhouse gases will proceed slowly enough that ecological
and social processes will adapt on their own to kcep pace. Designed efforts to facilitate adjustment
are unnecessary because existing crop types, for example, are likely to be developed to be weil
adapted to prevailing conditioDS. This second viewpoint ofdynamic, nonlinear nature, however,
suggests just the opposite - that slow changes of the type expected might he 50 successfully
absorbed and ignored that a sharp, discontinuous change beoomes inevitable.

Similarly, spatial graininess, small relative to the movement of an organism, is presumed to be
averaged-out in an equilibrium-centered view (Levins 1968). The noolinear viewpoint, however,
presents the possibility that small scale events cascade upwards. That bas been described for
climatic behaviour (Lorenz 1964). And for ecological systems, Steele (1974) notes, as weil, that
widely ranging animaIs feed on small-scale spatial variability. If 6sb could not discover and
remain in plankton patches they could not exist.
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Organizational change "Nature Evolving"

The final viewpoint is one of evolutionary change. Successful efforts to constrain natural
variability lead to self-simplification and fragility. A variety of genetic, competitive and
behaviow-al processes maintain balances in the values ofparameters. Ifthe variability changes, the
balance shifts. Stability domains shrink, key variables become more homogeneous, e.g. species
composition, age structW'e, spatial distribution. Perturbations that previously could be absorbed no
longer can be.

The resulting surprises cao he pathological ifcontinuing control requires ever increasing vigilance
and cost. But if control is internai and self-regulated - Le. homeostatic - then the possibility opens
for organizational change because the benefits embedded in a larger ecological or social system
significantly exceed the costs of local control. Hence evolutionary change requires not ooly
concepts of function but concepts of organization that concem the way clements are connected
within subsystems and the way subsystems are embedded in luger ODeS. Community food webs
and trophic relations they represent are an example and have long been a part ofecology.

Those and related developments, connected in tum to hierarchical theory (Simon 1973) on the one
hand, and the stability and resilience concepts described earlier, on the other, are starting 10 provide
the frarnework required for comprehending organizational evolution (Allen and Starr 1982).

•

•
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Appendix N
Five Frameworks for Sustainable DevelopmeDt

Again, this Appendix is designed to illustrate the wealth of recommendations and different
paradigms conceming the sustainable development imperative, ftom which institutions could draw
upon, if they chose to do 50.

EcoceDtric Ethici
(MercbaDt 1992, pp. 76-78)

Ecocentric ethics are rooted in a holistic, rather than mecbanistic, metaphysics. Holism is
based on five assumptions:

1. Everytbins is oonnected to everytbjnc else. The whole qualifies each part; conversely, a change
in one ofthe parts will change the other parts and the whole. Ecologically, dûs bas been illustrated
by the idea that no part ofan ecosystem cao be removed without II1tering the dynamics ofthe cycle.
If too many changes occur, an ecosystem collapses. Altematively, to remove the parts from the
environment for study in the laboratory May result in a distorted understanding of the ecological
system as a whole.
2. The whole is greater than the sum of the parts. Unlike the concept of identity in which the
whole equals the swn ofthe parts, ecological systems experience synergy: the combined action of
separate parts may produce an effect greater than the sum of individual effects. This cao be
exemplified by the dumping oforganic sewage and industrial pollutants into lakes and rivers. The
bacterial increases May cause those drinking or swimming in the water 10 become ill. But if the
bottom of the lake is covered with metallic mercury, the overall hazard is more than doubled
because the bacteria May also transfonn the metallic Mercury into toxic methyl Mercury which
becomes concentrated in the food chain.
3. Knowledge is context-dq»endent. As opposed to the context independence assumption of
mechanism, in holism each part at any instant takes its meaning from the whole. For example, in a
hologram, produced by directing laser light through a balf-sïlvered mirror, each part of the three
dimensional image contains infonnation about the whole object. There are many-((H)ne and one-to
many relationships, rather than the point 10 point correspondences between object and image found
in classical optics. Similarly, in perception, objects are integrated patterns. The whole is perceived
first with an awareness of hidden aspects, background, and recognition of patterns, as when one
views a tree or a house.
4. The primacy Qf process QVer parts. As opposed to the closed, isolated equilibrium and neac
equilibrium systems studies in classical physics (such as the steam engine), biologica1 and social
systems are open. These are steady-state systems in which matter and energy are constantly being
exchanged with the surroundings. Living things are dissipative structures, resulting from a
continuai flow ofenergy, just as in a vortex in a stream is a structure arising from the continually
changing water molecules swirling through it. Ilya Prigogene describes an open, far-from
equilibrium thennodygamics in which new order and organization cao arise spontaneously.
Nonlinear relationships occur in which small inputs can spontaneously produce large effects.

Continuai change and process are oot only significant in ecology, but also are fondamental
to the new physics. Physicist David Bohm in bis book Who/eness and the Implicate Order (1980)
describes process as originating from an undivided multidimensional wholeness called a
holomovement. Within the holomovement is an implicate order that unfolds to become the explicate
arder of stable, recurring elements observed in the everyday world. The holomovement is Iife
implicit, the ground ofboth inanimate matter and oflife.
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5. The unity of humans and nonhuman nature. As opposed to nature/culture dualism, in holism •
humans and nature are part ofthe same organic cosmological system. While theoretical ecologists
often focus their research on natural areas removed from human impact, human (or POlitical)
ecologists study the mutuai interactions between society and non-human nature.

lust as mechanism dovetailed with certain political assumptioDS, 50 holism bas been seen to
imply particular kinds ofpolitics. Holism found favor among philo5Ophers and ecologists during
the 1920s. In the 1930s, however, its emphasis on the whole over and above the parts was
viewed as being consistent with fascism. This contributed to the relacement of bolistic and
organismic assumptions in biology by mechanistic modes ofdescription. In the 19605 and 19705
holistic ideas retumed, with the blossoming of small-scale back-to-the land communes and
households in which decision-malcing was vested in the consensus of the whole group. Recently
the emergence of green politics bas given rise to a political movement dedicated to the
establishment of an ecologically viable society. Drawing on holistic assumptions, the bioregioanl
movement emphasizes living within the resources ofthe local watershed and developing them to
sustain the hwnan and nonhuman community as an ecological wbole. Ecoœntric ethics also bave
religious and spiritual components. Deep ecology, nature religions, ecological spirituality, and
process philo5Ophy have al their roots an eccentric value system.

•

•
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TeD Principles for Ecosystem Planning
(Gibson aad Tomalty 1995, pp. 3-4)

1: Base planaiag uDits oa Datural bouDdaries
Conventional planning uses a hierarchy ofsmaller-to-larger planning units with boundaries

that rarely recognize eoological fadors. An eoosystem approacb replaces the politically oriented
hierarchy ofplanning units with nested units tbat are established al least in part ta respect ecological
functions and are assigned natura! bo1D1daries.

2: Design with Nature
Traditionally, planners have seen "raw" land as a blank slate ready for human manipulation

and use, and bave replaced complex eeological ProCesses with engin~often linear systems.
New planning and design approaches based on ecological principles favor more creative solutions
based on biological procluetivity of oatural systems, cycling of resources, or reduced need for
services through demarvt management.

3: CODsider global aad cll.uladve effects
An ecosystem approach involves a much longer and broader planning horizon than

conventional approaches, which have tended ta (avor short-teml and local considerations at the
expense of long-tenD, global concems. Consideration ofoff-site, cross-boundary and cumulative
effects is included in the ecosystem planning process.

4: Encourage interjurisdictioDal decisioD-makiag
Conventional land use planning is commonly carried out by many separate authorities

largely in isolation from each other. The ecosystem approach attempts to oven::ome jurisdictional
fragmentation by cocouraging new planning units, agencies and methods that prornote
interjurisdictional decision making.

5: Ensure consultadon and fadUtate cooperation and partnering
Unlike conventional planning, in which land use decisions are often made in a technocratic

manner after discharging the legal obligation for sorne perfunctory public involvement, the
ecosystem approach actively seeks to involve the widest range of stakeholders effectively and
openly in the planning process.

6: Initiate IODg-term monitoring, feedback and adapt.doD of plans
Monitoring mecbanisms are included in the eoosystem approacb to allow communities to

assess progress in implementing a plan, to track the response of ecosystem elements when plans
are implemented, and ta provide a reliable basis for adapting plans to cbanging conditions. In
conventional land use and environmental planning, few resources are expended to assess what
happens to ecosystems as plan implementation unfolds.

7: Adopt an interdiscipUnary approach to informatioD gatheriag
Social, demographic, and economic information bas been emphasized in traditional

planning, with few attempts 10 assess ecological capacity or to assess bow efforts to satisfy socio
economic demands rnay affect ecological funCtiODS. The ecosystem approach implies a greater
scale of information gathering, more integration of information and greater cooperation among
information providers, both amateur and expert. ft alsa recognizes that information will not
eliminate uncertainty in planning and that relevant information May only becorne available as the
plan unfolds.
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8: Respect uncertainties and adopt a preeaatioDary approaeh to growth
management, emphasizing collective respoDsibility for communities aDd
ecosystems

Our knowledge ofcarry capacities and vulnerabilities ofecosystems, and ofthe resilience
ofvalued community qualities is necessarily limited. Because ofthis uncertainty and because there
is reason to fear that many ecosystems and communities are already being subjected to
unsustainable pressure, planning must aim not just to reduce the specifie negative effects of
growth, but also ta direct regional change in ways that reduce overall stresses and make positive
contrIbutions ta sustainability.

9: Link ecosystem planDmg with other aspects of democratie ehaDge
Even the most enlightened planning, by itself, is never enough. Advances in planning

must he linked to concurrent, broader changes in social attitudes and values that are both
democratic and environmentally responsible. Like ecosystem planning, these broader changes
require involvement ofpeople in various forms ofsocialleaming.

10: Ensure land use plaDDiDg iDtegrates enviroDlDeDtal aDd eeonomic objectives
Refonn of land use planning should he seen as part of the larger task of fully integrating

environmental and economic planning 50 that every economic activity not ooly maintains the
envirorunen~but also helps to restore it.

•

•
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WiDgS of the Eagle
(Turtle Talk 1990, pp. 77-84)

From a published interview with Marie Wilso~ Spokesperson for the Gitksan Wet'suvet'en Tnoal
Council from north western British Columbia

When 1 read about ecofeminism 1 find that the attitudes towards women and the feelings
inside myself are differenL It's difficult to explain, but it's as if women are separate. Though 1
agree with the analysis, the differences must be because ofwhere 1 come from. In my mind, when
1 speak about women, 1 speak about humanity because there is equality in the Gitksan belief: the
human is one species broken iota two necessary parts, and tbey are equal. One is impotent without
the other.

When 1 look upon the Western world today, 1 sec this human species broken inta a
Siamese twin relationship where one wounded partner is being draggcd bebind the other. There is
no e<rOperation, or pragmatic understarvlin& which is necessary for the species ta be whole.

A North American Indien philosopher bas Iikened the relationship between women and
men to the eagle, which soars ta unbelievable heights and bas tremendous power on two equal
wings--one female, one male-eanying the body of liCe between them. The moment one is
fractured or harmed in any way, then that powerful bint is doomed to remain on the earth and
cannat reach those heights.

We tend to think: male, female-two species. We are noL We are one. Therefore 1 am
feminine to the largest degree but 1cannot bring myselfta hUIt or blame that male part ofme that
bas come from my body: my sons.

1don't look upon the Eartb as my mother. 1don't believe the Gitlcsan ever did They talked
instead of the Power Larger 1ban Ourselves. They looked upon the land, the s~ the air, the
creatures, as created Iife. Other native peoples did have a vision ofthe Earth as mother, but 1 cao
only speak for Gitksan.

The ground is throbbing with life, the dirt is not really dirt, in a sense, it is full oflife. We
are a product of the dust of the stars, as others have said. This band that 1 hold up is actually a
multitude of different organisms living off of the kernel that is my Iife. There are thousands of
differenl, created things within my body that have nothing to do with the spark that causes our
energy to flow. We are the compost of the future. This is exactly the vision that Gitksan have.
What do we cherish most in the corner ofour gardeos? The compost. Where do we put it? Around
the tender new life to give it a good start in the new created Iife it will become. If1 had any way of
describing mysel~ that would be the way 1 would like to be described. 1 believe this is why the
Gitksan believed in reincamation. They believed that the energy that 1create cannot he destroyed
YOll can change its appearance but the influence remains.

The Gitksan did not have a god in the skye They bas a power larger than themselves whicb
they recognized; they understood the limit ofa lifespan and they Iived comfortably within that limit.
It was this understanding that was fundamental to the covenant created between humans and the
land. They knew that the well-beïng of future generations depended upon caring for alIlife which
the land itself represents. The land is the skin of the Earth-without il, we die. And yet, we're
ripping the skin offthe Earth without any thought at aIl, not appreciating that that first inch ofsoil
represents life.

People have asked what is our law. We called them rules because we have no outside
control; we used inner control. We didn't have judges or lawyers or supreme courts or anything
like that. So the people had to know themselves in order ta control themselves. Individuals were
under strict self-control an~ collectively, this oontrolled the whole society.

The principles, or ruIes, were about hunting, about relationships between humans. Self
cleansing before hunting included fasting and Meditation, and the hunters removed themselves
from the women 50 that they could go deeply into themselves. In the kill itself there were certain
things that had to he done in order to honor that creature: ways ofdisposing ofwhat was not used,
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for example, though almost everything was used. Most of what they did was based on common
sense which included reason and flexibility, because no two situations are quite the same.

The criteria for judgement were that decisions must be good for the people, not just the
decision maker. While people of today dismiss this process as belonging to a primitive time when
people were limited, does this mean that today peoples' lives are any less significant? And who
will make the choice as to who is expendable and who is not? People in the so-called western
world May be materially wealthy, but they are bankrupt in morals. The conditions onder which
people in less wealthy nations Iive-including the native peoples in this country-have meant that
they are the recipients for decisions made by people who have set themselves op as gods.

Vou must realize that in my language there is no word for "rights". We have reaUy
struggled to find an equivalent in Gitksan-Wet'suwet'en and there is none. The closest we could
come to an equivalent was jurisdiction and responsibility. We have obligation and control, and the
responsibility that goes with il. "Rights", to us, is a very selfish word.

•

•

•



•

•

•

APPEND - 261 1

The DeceDtraUst DesigB
Kirkpatrick Sale

(Sale 1992, pp. 20-27)

lnasmuch as bioregional designs and institutions take their shape from those principles of
nature that enunciate themselves in healthy and fruitful ecosystems, it seems inevitable that a
bioregional poüty would he essentially based upon the universal phenomenon ofdecentralism: the
devolution ofpower to smaI1, mainly cooperative, and largely equivaleot units.

This is the universal pattern in the natural world, where nothing is more striking than the
absence of any centralizcd control, any inter-species domination, where there are none of the
patterns ofruler-and-ruled that are takeo as inevitable in human govemance. "King ofthe jungle" is
our description of the lionts status, and quite anthropomorphously perverse; the lion (or, better,
lioness) is profoundly unaware of this role, and the elephant and rhinoœros (not ta mention the
tsetse tIy) would hardly accede ta il. In a biotic c:ommunity the Vllrious sets ofanimals and plants,
no matter how they may nID widl their own families and clusters, bebave smoothly and regularly
with each other without the need of any overal1 system of authority or dominance, any biotic
Washington of Wall Street, in fact without any goveming organization or superstructure of any
kind whatsoever. No one species rules over a11-or any-others, not one even makes the attempt, not
one even bas either instinct or intention in that direction.

Whatts more, when severa! subgroups ofa single species occupy the same region, there is
no attempt to consolidate power in one ofthem: you never sec one colony ofcraws try to conquer
another, one pride of lions try to establish control ovec alI the other lions around. Territoriality,
yes: often a subgroup ofa species attempts ta carve out a niche in the ecosystem for itselfand goes
to considerable lengths to keep other members ofthat species (and competing species) away. But
that is not govemance, not the creation ofany central autbority, it is merely a familial or communal
statement about the carrying capacity ofthat niche for tbat species-and, 1guess, ofwho was there
first to measure it. And defense, too: there can he quite intense and deadly conflict when one
subgroup defends its home-hive or hiU, roost or lair-from another, and mammalian families and
individuals will often go to great lengths, including aggression al times, to proted females and their
young during birth and nesting periods. But these are not battles ofconquest, they are not foUowed
by domination ofcolonization (although some ants will take other ants as prisoners), and they are
never caused by one subgroup desiring to establish its nde, its command, over another.

Now there is, of course, one continuous exercise of power between species in the
ecosphere: Many animals perforee depend on ingesting ather animaIs and a wide range of plants.
There is in fact a regular practice we cali predation by which certain species live in a quasi
symbiotic relationship of hunter and hunted, eater and eaten, and it is common among ail biotic
communities and among many species of animais as weil as a few plants. But this is not
govemance, it is not mie or dominance, it is not even aggression of an organized political of
military kind. The predatory relationship is certainlyone ofviolence and death (and sustenance and
life), certainly one ofimbalance and non-reciprocation, but it is never undertaken for anything but
food-not for govemanee, or control, or the establishment ofpower or sovereignty. An exercise of
power it is, but it is still diffused power, almost accidentai power. (Moreover, there is always
sorne kind ofmutuality at wode in predation, eveo though it is ofan unconscious kind and MaY go
quite unappreciated by the prey; one could not really expect the caribou to welcome the attack by
the gray wolfpack, thougb in fact it is a necessary means ofcontrolling the herd's populatio~and
by weaning out the weakest and sickest helps to strengthen the herd's genetic heritage.)

The tessons, then, &om the naturaI world as from human history, seem to he clear enough.
Bioregional polities as they evolve would seek the maximum diffusion of power and
decentralization ofinstitutions, with nothing done at a level higher titan necessary, and ail authority
flowing upward incrementaUy from the smallest political unit ta the largest.

The primary location ofdecision-making, tberefore, and ofpolitical and economic control,
should he the conununity, the more-or-Iess intimate grouping either at the close-knit village scale of
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1,000 people or 50, or probably more often at the extended community scale of5,000 to 10,000 50
often found as the fundamental political wüt whether formai or informai. Bere, where people know
one another and the essentials of the environment they share, where at least the most basic
infonnation for problem-solving is known or readily available, here is where govemance should
begin. Decisions made at this level, as coundess eons testify, stand at least a fair chance ofbeing
correct and a reasonable likelihood of being carried out competently; and even if the choice is
misguided or the implementation faulty, the damage to either the society or the ecosphere is likely
to be insignificant. This is the sort of govemment established by preliterate peoples ail over the
globe, evolving over the years toward a kind of bedrock efficiency in problem-solving simply
because ifwas necessary for survival. In the tribal councils, the f01lanotes, the ecclesia, the village
assemblies, the town meetings, we find the human institution proven througb time to have shown
the soope and competence for the most basic kind ofself-rule.

As different species live side by sidc in an ecosystem, so different communities could live
side by side in a single city, and cities and towns side by side in a single bioregion, with no more
thought ofdominance and control tban the sparrow gives 10 the rose, or the bobcat 10 the wasp.
Sharing the same bioregion, they naturally share the same configurations ofIife, the same social
and economic constraints, roughly the same environmental problems and opportunities, and 50
there is every reason to expect contact and c=ooperation among them, for some specific tasks,
maybe even confederation among them-but of a kind that need not mean diminished power or
sovereignty for the community, but rather enlarged horizons ofknowledge, ofculture, ofservices,
of security.

Of course communities with a bioregjonal consciousness would find coundess occasions
that ca1led for regional cooperation-and decision-making-on ail sorts of issues from water and
waste management, transportation, and food production to upstream pollution seeping ioto
downstream drinking water and urban populations moving into rural farming country.
Isolationism and self-sufficiency at a local scale is simply impossible, like fingers trying to he
independent ofhand and body. Communication and information networks ofail kinds would he
would need to be-maintained among the communities ofa bioregion, and possibly some kind of
political deliberative and decision-making body would eventually seem to he necessary.

The fOnDS for such confederate bodies are myriad and their experiences rich and well
documented, 50 presumably worlcing out the various SYStems would not he intractably difficull A
confederation within bioregionallimits bas the logic, the force, ofcoherence and commonality; a
confederation beyond those limits does nol Any larger political fonn is not oo1y supert1uous, it
stands every chance ofbeing downright dangerous, particularly since it is no longer organically
grounded in an ecological identity or limited by the constraints ofhomogenous communities.

If, as the scholars suggest, that goal ofgovemment as we bave Dot come to understand it in
the 20th century is to provide liberty, equality, efficiency, welfare and security in some reasonable
balance, a strong argument can he made that it is the spatial division of power, divided and
subdivided again as in bioregional govemance, that provides them best. It promotes liberty by
dinùnishing the chances ofarbitrary govemm.ent action and providing more points ofaccess for the
citizens, more points of pressure for affected minoritics. It enhances equality by assuring more
participation by individuals and less concentration of power in a few remote and unresponsive
bodies and offices. It inCfeases efficiency and adjusting to new conditions, new demands from the
populace it serves. Il advances welfare because at the smaller scales it is able to measure people's
needs best and to provide for them more quicldy, more cheaply, and more accurately. And,
because of aIl that, it actually improves security bccause unlike the big and bumbling megastates
~lnerable to instability and alienation, it fosters the sort of cohesiveness and allegiance that
dlscourages crime and disruption within and discourages aggression and attack trom withoUl

The visioning and formulation of a bioregional polity does nothing in itself, however, to
ensure that such a future evolves. But 1 think there is real and pertinent wisdom in E.F.
Sc~umacher's rernark that "only if we know that we have actually descended ioto infernal
reglons"-and who would want to deny that is the present condition of the industrial world?--can
we s~mmon the courage and imagination needed for a 'tuming around,' a metanoia." Once
knowlng that-knowing what--we may then see "the world in a new light, oamely, as a place

•

•

•



•

•

•

APPEND - 263 1

where the things modem man continuously taIks about and always rails to accomplish can actually
be done."

Thal, at any rate, is our only bope. What other choice, reaUy, do we bave?
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Contrasting Bioregional and the !ndustrial Scientific Paradigms
(Sale 1991, p. SO) •

Scale

Economy

Polity

Society

Bioregional Pardigm

Region
Community

Conservation
Stability
Self-sufficiency
Cooperation

Decentralization
Complementarity
Diversity

Symbiosis
Evolution
Division

Industrial Scientific Paradigm

State
Nation/World

Exploitation
Cbange/Progress
World Economy
Competition

Centra1ization
Hierarcby
Uniformity

Polarization
GrowthlViolence
Monoculture
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The Me.Ding of CODCeder.Usm
(BookchiD 1992, pp. 59-66)

Few arguments have been used more effectively to challenge the case for face-to-face
participatory democracy than the claim that we live in a "complex society." Modem population
centers, we are told, are tao large and tao concentrated to a1low for direct decision-making at a
grassroots level. And our economy is too "global," presumably, to unravel the intricacies of
production and commerce. In our present transnational, often highly œntraIized social system, it is
better to enhance representation in the state, ta increase the efticiency ofbureaucratic institutions,
we are advised, than to advance utopian "Iocalist" schemes of popular control over pllitical and
economic Iife.

After ail, such argwnents often ND, centralists are all really "Iocalists" in the sense that they
believe in "more power to the people"- or at least, to their representatives. And surely a goad
representative is always eager to know the wishes ofhis or her "constituents".

But face-to-face democracy? Forget the dream that in our "complex" modem wood we can
have any democratic alternative to the nation-state! Many pragmatic people, including socialists,
often dismiss arguments for that kind of "localism" as otherworldly-with good-natured
condescension at best and outright derision at worst.

On the surface of things, arguments like this for centralized govemment seem rather
compelling. A stIucture tbat is "democratic," to he sure, but stilllargely top-down is assumed as
necessary to prevent one locality fiom aftlicting another ecologically. But conventional economie
and politica1 arguments against deœntralizatioD, ranging ftom the fate ofPerth Amboy's drinking
water to our alleged "addiction" to disturbingly, they rest on an unconscious aceeptance of the
economic status quo.

The assumption that what cum:nt1y exists must necessarily exist is the acid that corrodes ail
visionary thinking. Must the present-day extravagant international division of labor necessarily
exist in order to satisfy human needs? Or bas it been created to provide extravagant profits for
multinational corporations? Are we to ignore the ecological consequences ofplundering the 1bird
World of its resources, insanely interlocking modem economic life with petroleum-rieh areas
whose uItimate products include air pollutants and petroleum-derived carcinogens? To ignore the
faet that our "global economy" is the result of burgeoning industrial bureaucracies and a
competitive grow-or-die market economy is inaedibly myopie.

There are sound ec::ologica1 reasons for achieving a certain measure ofself-sustainability. A
massive national and international division oflabor is extremely wasteful in the literai sense ofthat
terme Not ooly does an excessive division oflabor make for over-organization in the fonn ofhuge
bureaucracies and tremendous expenditures of resources in transporting materials over great
distances, it reduces the possibilities ofeffectively recycling wastes, avoiding pollution that may
have its source in highly concentrated industrial and population centers, and making sound use of
local or regional raw materials.

On the other hand, we cannot ignore the faet that relatively self-sustaining communities in
which crafts, agriculture, and industries serve definable networks of confederally organized
communities enrieh the opportunities and stimuli to which individuals are exposed and make for
more rounded personalities with a rich sense ofselfhood and competence. The Greek ideal ofthe
rounded citizen in a rounded environment-one that reappeared in Charles Fourier's utopian works
-was long cherished by the anarchists and socialists of the last centul'y.

We should not, 1 believe, lose sight ofwhat it means to live an ecological way oflife, not
merely follow sound ecological practices. The multitude of handbooks that teach us how to
conserve, invest, eat, and buy in an "ecologically responsible" manner are a travesty of the more
basic need to retlect on what it means 10 think-yes, to reason-and 10 live ecologically in the full
meaning of the tenn. Thus, 1 would hold that to garden organicaIly is more than a good form of
husbandry and a good source ofnutrients; it is above ail a way to place oneselfdirectly in the food
web by pefSonally cultivating the very substances one consumes to live, and by retuming to one's
environment what one elicits from it. Food thus becomes more than a fonn ofmaterial nutriment.
The soil one tills, the living things one cultivates and consumes, the compost one prepares-ail
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unite in an ecological continuum 10 feed the spirit as weU as the body, sharpening one's sensitivity
to the nonhwnan and hwnan world around us. Such monmnental changes as the dissolution ofthe
nation state and its substitution with a participatory democracy, then, do not occor in a
psychological vacuwn where the political structure alone is cbanged. In the case ofPerth Amboy's
drinking water, 1 argued that in a society that was radically veering toward decentralist,
participatory democracy, guided by communitarian and ecological principles, it is only reasonable
to suppose that people would not choose sucb as irresponstble social dispensation as would allow
the waters of the Hudson to he 50 plUuted. Decentralism, a face-w.face participatory democracy,
and a localist emphasis on community values should he viewed as all of one piece. This "one
piece" involves not only a new pllitics but a new political culture that embraces new ways of
thinking and feeling, and new buman interrelationsbips, including the ways we experience the
natura! world. Words lite "politics" and "citizensbip" would be redefined by the rich meanings
they acquired in the past, and enlarged for the pn:senL

It is Dot very diflicult 10 show-item by item-how the international division oflahor cao he
greatly attenuated by using local and regional resourœs, implcmenting ecotechnologies, rescaling
human consumption a10ng rational (indeed, bealthful) lines, and emphasizing quality production
that provides lasting (instead of throwaway) means of life. There is a need, tao, for regional
integration and to interlink resources among ecocommunities. For decentralized communities are
inevitably interdependent upon one anotber.

Without sucb holistic cultural and political changes, DOtiOns ofdecentralism that emphasize
localist isolation and a degree ofself-sufficiency may lead 10 cultural parochialism and cbauvinism.
Parochialism cao lead to problems that are as serious as a "global" mentality that overlooks the
uniqueness of cultures, the peculiarities of ecosystems and ecoregjons, and the need for a
humanly-scaled community life that makes a participatory democracy possible. We must find a
way ofsharing the world with other bumans and with Donhuman fonns ofIife, a view that is often
difficult to attain in overly "self-sufficient" communities.

The concepts of local selt:reliance and self-sustainability can he highly misleading. 1 can
certainly agree with David Morris of the Institute for Local Self..Reliance, for example~ that if a
community can produce the things it needs, it should probably do 50. But self-sustaining
communities cannot produce ail the things they need-unless it is involves a retum to a back
breaking way ofvillage Iife that historically often prematurely aged its men and women with bard
work and allowed them very Iittle time for political Iife beyond the immediate confines of the
community itself.

Today we cao produce the basic means of lif~-and a good deal more-in an ecological
society that is focused on the production of high-quality useful goods. This is not the same as
advocating a king of "collective" capitalism, in which one community functions Iike a single
entrepreneur, with a sense ofproprietorship toward its resources. Such a SYstem ofcooperatives
once again marks the beginnings of a market system of distnbution~ as cooperatives become
entangled in the web of"bourgeois rigbts"-that is, in contrads and booklceeping that focus on the
exact amounts a community will receive in "exchange" for what it delivers to others. This
deterioration occurred among some of the worker-controlled enterprises that functioned like
capitaIistic enterprises in Barcelona after the workers expropriated them in the Spanish Revolution
in 1936.

It is a troubling fact that neither decentralization nor self-sufficiency in itself is necessarily
democratic. Plato/s ideal city in the Repub/ic was indeed designed to be self-sufficient, but its
self-sufficiency was meant to maintain a warrior as weil as a philosophical elite. Indeed, its
capacity to preserve its self-sufficiency depended upon its ability, like Sparta, to resist the
seemingly "corruptive" influence ofoutside cultures.

Similarly, decentralization in itself provides no assurance that we will have an ecological
society. A decentralized society cao easily coexist with extremely rigid hierarchies. A striking
example is European and Oriental feudalism, a social order in which princely, ducal, and baronial
hierarchies were based on highly decentralized communities. With ail due respect to Fritz
Schumacher, small is not necessarily beautiful.
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Nor does it follow that humanly-scaled communities and "appropriate technologies" in
themselves constitute guarantees against domineering societies. In fad, for centuries humanity
lived in villages and small towns, often with tighdy organized social ties and even communistic
fonns ofproperty. But these provided the material basis for higbly despotic imperial states. What
these self-sufficient, decentraiized communities feared aImost as much as the armies that ravaged
them were the imperial tax-gatherers that plundered them.

Decentralization, localism, self-sufficiency, and even confederation--each taken singly-do
not constitute a guarantee that we will achieve a rational, ecological society. In fact, allofthem
have at one time or another supported parochial communities, oligarchies, and even despotic
regimes. To he sure, without the institutional structures tbat cluster around our use ofthese tenns
and without taking them in combination with eacb other, we cannot hope to achieve a Cree,
ecologically orieoted society.

What often leads to serious misunderstandings among decentralists is their failure in all tao
many cases 10 see the need for hbcttarian forms ofconfedendion-which et least tends to countcract
the tendency ofdcccntralized <:ommunities to drift towud exclusivity and paroebialism

Confederalism is, abave ail, a network of administrative councils whose members or
delegates are electcd tiom popular face-to-face democratic essemblies in the various villages,
towns, and even neighborhoods of large cities. The members of these confederal councils are
strictly mandated, recaUable, and responsible ta the asscmblies tbat choose them for the purpose of
coordinating and administering the policies fonnulated by the assemblies themselves. Their
funetion is thus a purely administrative and practical one, not a policy-malcing one Iike the fundion
ofrepresentatives in republican SYStems ofgovernmenL

A confederalist view involves a clear distinction between policy-making and the
coordination and execution ofadopted policies. Policy-maldng is exclusively the right ofpopular
community assemblies based on the praeticcs ofparticiPatory democracy. Administration and
coordination are the responsibility ofconfederal councils, which become the means for interlinking
villages, towns, neigbborhoods, and cities inta confederal networks. Power thus flows from the
bottom up instead offrom the top down and, in confederations, the flow ofpower from the boUOm
up diminishes with the scope ofthe federal council, ranging terri1orial1y from localities to regions,
and from regions to ever-broader territorial are8S.

A crucial element in giving reality to confedera1ism is the interdependence ofcommunities
for an authentic mutuaiism based on shared resources, produce, and policy-making. If one
community is not obliged to count on another or others generally to satisfy important material
needs and realize common political goals in sueb a way that it is interlinked to a greater whole,
exclusivity and parochialism are genuine possibilities.

Confederalism is thus a way ofperpetuating the interdependence that should exist among
communities and regions--indeed, it is a way of democratizing that interdependence without
surrounding the principle of local control. While a reasonable measure of self-sufficiency is
desirable for every locality and region, confederalism is a means ofavoiding local parochialism on
the one hand and an extravagant national and global division oflabor on the other. In short, it is a
way in which a community cao retain its identity and roundedness while participating in a sharing
way with the larger whole that makes up a balanced ecological society. Confederalism as a
principle of social organization rcaches its fullest development when the economy itself is
confederalized by placing local fanns, factories, and other needed enterprises in local municipal
hands-that is, when a community, however large or small, begins to manage its own economic
resources in an interlinked network with other communities. 1would Iike to think that a confederal
ecological society would he a sharing one, one based on the pleasure that is felt in disbibuting
among communities according ta their needs, not one in which "cooperative" capitalistic
communities mire themselves in the quid pro quo ofexchange relationships.

Confederation is thus the ensemble of decentralization, localism, self-sufficiency,
interdependence-and more. This "more" is the indispensable moral education and character
building-what ~e Greeks ~lpaide!t'-that makes for rational, active citizenship in a participatory
democracy, unIike the passive constituents and consumers that we have today. In the end, there is
no substitute for a conscious reconstruction ofour relationship to each other and the natural world.
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Confederalism, in effect, must he conceived as a whole: a consciously formed body of •
interdependencies that unites participatory dcmocracy in municipalities with a scrupulously
supervised system ofcoordination. It involves the dialcctical development of iodependence and
de-Confederalism is thus a fluid and ever-developing kind of social metabolism in which the
identity of an ecological society is preserved through its differences and by virtue of its potential
for ever greater differentiation. It is the point ofdeparture for a new ecosocial history marked by a
participatory evolution within society, and betweeo society and the natural world

Confederalism is a vibrant tradition in the affairs ofbumanity, one that bas a centuries-long
history behind iL Confederations for genaations tried to C01Dltervail a historica1 tendency nearly as
old toward centralization and the aeation ofthe nation-state.

Ifconfederalism and statism are DOt SCCD as being in tension with each other-a tension in
which the nation-state bas used a variety of intermediaries Iike provincial governments in Canada
and state govemments in the United States to c:reate the illusion of"local cootrol"-tben the concept
ofconfederation loses all meaning. Provincial autonomy in Canada and states' rights in the United
States are no more confederal than "soviets" or councils were the medium for popular control that
existed in tension with Stalin's totalitarian stale.

This same concept of wholeness that applies to the interdependencies between
municipalities also applies ta the municipality itself: The municipality is the most immediate
politica1 arena of the individual, the municipality is the MOst immediate politica1 arena of the
individual t the world that is literally a doorstep beyond the privacy of the familyand the intimacy
ofpersonal fiiendships. In that primary political arena, wbere politics should he conceived in the
Hellenic sense of literally managing the polis or community, the individual cao he transformed
from a mere person into an active citizen, ftom a private being into a public heing. Given this
crucial arena that litera11y renders the citizen a fimctional being who can particiPate directly in the
future ofsociety, we are dealing with a level ofhmnan interaction that is more basic (apart from the
family itselt) than any level that is expressed in representative forms of govemance, where
collective power is literally transmuted ioto power embodied by one or a few individuals. The •
municipality is thus the most authentic arena of public lifet however much it May have heen
distorted over the course ofhistory.

Unquestionably, there are DOW cities that are 50 large that they verge on being quasi
republics in their own right. In such cases, a minimal program migbt demand that confederations
be established within the urban area-Damely, among neigbborhoods or definable districts-not
only among the urban areas themselves. In a very reaI sense, these highly populated, sprawling,
and oversized eDtities must u1timately he broken down institutionally into authentic municipalities
that are scaled to hmnan dimensions and that lend themselves 10 participatory democracy.

•
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Appendix 0

Principles of Sustainability, SUltaiDable Society Project, University of Waterloo
(1989)

Basic Value Principles

1. The cootinued existence of the natura! world is inherendy good. This principle aftinns the
intrinsic value of the natural world and its component life forms, and the ability of the natural
world to regenerate itselfthrough its own natural evolutions.

2. Cultural sustainability depends on the ability of a society to claim the loyalty of its people
through the propagation ofa set ofvalues tbat are acceptable ta the populace and the provision of
those socio-political institutions tbat mate the rat1ization ofthose values possible.

Definition of SastaiDability

Sustainability is defined as the persistence ovec an apparently indefinite future ofcertain necessary
and desired characteristics ofthe SOCÎa.politica1 system and the environment.

Key Characteristics of SastaiDabUity

1. Sustainability is a normative ethical principle. It has bath necessary and desirable
characteristics. l'bere therefore exists no single version ofa sustainable system.

2. Environmental/ecological and social/political sustainability are bath required for a sustainable
society.

3. We cannot, and don't want to, guarantee persistence ofany particular system in perpetuity. We
want to preserve the capacity for the system to change. Thus sustainability is never achieved once
and for ail, but ooly approached. It is a process, not a state. Il will often he easier to identify
Wlsustainability than sustainability.

Principles of EnvironmentaUEcological Sustainability

1. Life support systems must he protected. This requires decontamination ofair, water and soil
and reduction in waste flows.

2. Biotic diversity must he protected and enhanced.

3. We must maintain or enhance the productivity ofecosystems through careful management of
soils and nutrient cycles, and the development of rehabilitative measures for badly degraded
ecosystems.

4. Preventive and adaptive strategies for responding 10 the threat ofglobal change are needed.

Prineiples of Socio-Political Sustainability

a) derived from environmental/ecological constraints

1. The physical scale of human activity must be kept below the total carrying capacity of the
planetary biosphere.
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2. We must recognize the environmental costs of human activities and develop methods ta
minimize physica1 throughput per unit ofeconomic activity, reduce noxious emissions, and pennit
the decontamination and rehabilitation ofdegraded ecosystems.

3. Equity must he ensured in the transition to a more sustainable society.

4. Environmental concems need to he incorporated more din:ctly and extensively into the politica1
decision-making process, through such mechanisms as improved environmental assessment, the
development ofnew legal mandates and ofan eDvironmental bill ofrights.

5. There is a need for increased public involvement in the development, interpretation and
implementation ofconcepts ofsustainability.

6. Politica1 activity must he lioked more directIy to actual environmental experience through
decentralization of political power to more environmentally meaningful jurisdictions, and the
promotion ofgreater local and regional self-reliance.

b) derived from socio-political criteria

1. A sustainable society requires an open, accessible political process that has effective decision
making power at the level ofgovemment closest ta the situation and lives ofthe people affected by
a decisioD.

•

2. Ali persons should have sufficient wealth and security of person for themselves and their
families to remove them from the possibility of intimidation, exploitation and coercion ofany kind •
which would inhibit their full participation in political prooesses.

3. There should exist a minimum level of equality and social justice, including equality of
opportunity to realize one's full human potential, recourse to an open and just legal system,
freedom from political repression, access to bigh quality education, effective access to infonnation,
and freedom ofreligion, speech and assembly.

•



•

•
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The Platform PriDciples of the Deep Ecology Movement
(Quoted from Deep Ecology by Bill DevaU and George Sessions)

1. The well-being and flourishing ofhwnan and nonhwnan Life on Earth have value in themselves
(synonyms: intrinsic value, inberent value). These values are independent of the usefulness ofthe
nonhuman world for human purposes.

2. Richness and diversity of life fonDS contribute to the realizations of these values and are also
values in themselves.

3. Humans have no right ta reduce this ricbness and diversity except to satisfy vital human needs.

4. The flourishing ofhuman life and cultures is compatible with a substantial decrease ofhuman
population. The tlourishing ofnonhuman life requires such a deaease.

5. Present human interference with the nonhuman world is excessive, and the situation is rapidly
worsening.

6. Policies must therefore he changed. These policies affect basic economic, technological, and
ideological structures. The resulting state ofaffairs will he deeply different from the present.

7. The ideologica1 change is mainly that of appreciating life quality (dwelling in situations of
inherent value) rather than adhering to an increasingly higher standard of living. There will he
profound awareness ofthe difference between big and great.

8. Those who subscribe to the foregoing points have an obligation to directly or indirectly try to
implement the necessary changes.
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Bellagio Principles

(Hardy and Zdan 1997)

1. GUIDING VISION AND GOALS

Assessment ofprogress toward sustainable development should:

• be guided by a elear vision ofsustainable development and goals that define that vision

2. HOLISTIC PERSPECfIVE

Assessment ofprogress toward sustainable development should:

include review ofthe whole system as weU as its parts
consider the weU-being ofsocial, ec:ological, and economic subsystems, their state as weil as
the direction and rate ofchange oftbat state, oftheir companent parts, and the interaction
between parts

• consider bath positive and negative consequences ofbuman activity, in a way that reOects the
costs and benefils for hwnan and ecologic:al systems, in monetary and non-monetary terms

•

3. ESSENTIAL ELEMENTS

Assessment ofprogress toward sustainable development should:

•

•

•

consider equity and disparity within the eurrent population and between present and future
generations, dealing with sueh concems as resource use, over-consumption and poverty,
hurnan rights, and access to services, as appropriate

consider the ecological conditions on whieh life depends

consider economic development and other, non-market activities that contnbute to humanlsocial
well-being

•
4. ADEQUATE SCOPE

Assessment ofprogress toward sustainable development should:

• adopt a lime horizon long enougb to capture both hwnan and ecosystem lime scales thus
responding to needs of future generatioDS as weil as those current to short term decision
making

define the space ofstudy large enough to include not only local but a1so long distance impacts
on people and ecosystems

build on historie and current conditions to anticipate future conditions - where we want to go,
where we could go

5. PRACTICAL FOCUS

Assessment ofprogress toward sustainable development should he based on:

•



•
•

•

•
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an explicit set ofcategories or an organizing framework that links vision and goals to indieators
and assessment criteria

a limited number ofkey issues for anaIysis

a limited number of indicators or indicator combinations to provide a c1earer signal ofprogress

standardizing measurement wherever possible 10 permit comparison

comparing indieator values ta targets, reference values, ranges, thresholds, or direction of
trends, as appropriate

6.0PENNESS

Assessment ofprogress toward sustainable development should:

make the methods and data tbat are uscd accessible ta ail

make explicit ail judgments, assumptions, and uocertainties in data and interpretations

7. EFFECflVE COMMUNICATION

Assessment ofprogress toward sustainable development should:

be designed to address the needs ofthe audience and set ofusers

• draw from indicators and other tools that are stimulating and serve ta engage decision-makers

• aim, from the outset, for simplicity in structure and use ofclear and plain language

8. BROAD PARTICIPATION

Assessment ofprogress toward sustainable development should:

•

•

obtain broad representation ofkey grass-roots, professional, technical and social groups,
including youth, women, and indigenous people - to ensure recognition ofdiverse and
changing values

ensure the participation ofdecision-makers to secure a finn link to adopted polices and
resulting action

9. ONGOING ASSESSMENT

Assessment ofprogress toward sustainable development should:

•

• develop a capacity for repeated measurement to determine trends

he iterative, adaptive, and responsive to change and uncertainty because systems are complex
and change frequendy

adjust goals, frameworks, and indicators as new insights are gained

promote development ofcollective leaming and feedback to decision-making
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10. INSTITUTIONAL CAPACITY

Continuity ofassessing progress toward sustainable development should he assured by:

• cIearly assigning responsibility and providing ongoing support in the decision-making process

• providing institutional capacity for data coUection, maintenance, and docwnentation

supporting development of local assessment capacity

•

•

•
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Appendix P
Recommendations for More SustaiDable Economies

Although the dominant socio-economic paradigm (Figure 3.1) has influenced govemments for
many decades, a wealth of ecological economic literature exists. The following represents ooly
sorne of the work of leading thinkers in this area. Once again, the dominant socio-economic
paradigm bas prevented meaningful consideration of these alternative approaches within
govemments.

Towards Operadona. Principles for Susta1Dable Development
(adapted from Oaly and Cobb 1989 and Daly 1991)

1. The tirst basic issue is the circular Oow of exchange value, as it presendy is, or the one-way
entropie througbput ofmatter-energy.

2. The concept ofoptimal allocation among alternative uses ofthe total resource flow (througbput)
must he clearly distinguished from the concept ofoptimal scale oftotal resource flow relative to the
environment.

3. Since the market cannot detennine an optimal scale anymore than it can find an optimal
distribution, the latter requires the addition of ethical criteria; the former requires the further
addition ofecological criteria, and both require collective action by the community.

4. Once we accept the question of1imiting scale, then we recognize the collective or social nature
of the task and the futility ofleaving it up to the individualism ofthe market which cao ooly deal
with allocation.

5. Growth should refer to quantitative expansion in the scale of the physical dimensions of the
economic system, while development should refer to the qualitative change of a physically
nongrowing economic system in dynamic equilibrium with the environment. By this definition the
earth is not growing, but it is developing.

6. Sustainable development is defined as development without growth - achievement of a
physically steady-state economy that may continue to develop greater capacity to satisfy human
wants by increasing the efficiency of resource use, but not by increasing the resource throughput
(Daly et al. 1995)

7. Adjustments to the net national product (NPP) are necessary. One adjustment is an expansion
of the principle of depreciation to cover consumption of natural capital stocks depleted as a
consequence of production. The other is to subtract defeosive expenditures made to defend
ourselves from the unwanted side effccts ofgrowing aggregate production and consumption. The
corrected incorne concept, Hicksian income (HI), is then defined as net national product (NNP)
minus both defensive expenditures (DE) and depreciation of natural capital (ONC). Thus,
HI=NNP - DE - ONC.

8. Capital should he defined as a stock that yields a flow ofgoods or service. There are then two
categories ofcapital, natural and humanly created.

9. Strong sustainability would require maintaining bath hwnanly created and natural capital intact
separately, on the assumption that they are complements rather titan substitutes in MOst production
functions.
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10. Sînce one country's ability to substitute humanly created for natura! capital to a high degree
depends 00 sorne other country's making the opposite (complementary) choice, this
complemeotary balance ofhumanly created and natura! capital should he determined within each
nation rather than between nations.

Il. Probably the best index ofthe hmnan economy as a part of the biosphere is the percentage of
hmnan appropriation ofthe total world produets ofphotosynthesis.

12. An immediate imperative is to inaease the efticiency ofresource use rather than the amount of
resoUfces used (development instead ofgrowth).

13. Human welfare depends 00 the proper functioning ofecosystems.

14. The economic system should be smaI1 enougb 10 avoid unmanageable interference with the
"ecological invisible band".

15. Natural capital must remain constant, and natura! resources should he priced according to their
long nm replacement costs.

16. The discount rate must reflect the rate ofretum 00 alternative sustainable uses ofcapital.

17. Human scale should be limited to a level which, if not optimal, is at least within carrying
capacity and therefore sustainable.

18. Technological progress should he efficiency-increasing rather than througbput-increasing.

19. Renewable resources, in bath their source and sink functions, should he exploited on a profit
maximizing sustained yield basis and in general not driveo to extinction. Harvesting rates,
therefore, should not exceed regeoeration rates; and waste emissions should not exceed the
renewable assimilative capacity ofthe environment

20. Nonrenewable resources should he exploited, but al a rate equal to the creation of renewable
substitutes.

•

•

•
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COUDtry Futures IDdieators
beyond money-denomin.t~per c.pita .ver.ged growth of GNP

(HendersoD 1991)

Re-formulated GNP to Correct Errors andProvide More Infof7lfQtion

• PURCHASING POWER P ARlTY (PPP) corrects for currency fluctuations
INCOME DISTRIBUTION is the poverty gap widening or narrowing?

• COMMUNITY BASED ACCOUNTING to complement cuneot enterprise-basis
• INFORMAL,. HOUSEHOLD SECTOR PRODUCfION measures ail hours worked (paid and

unpaid)
• DEDUCT SOCIAL & ENVIRONMENTAL COSTS a "net" accounting avoids double

counting
• ACCOUNT FOR DEPLETION OF NON-RENEWABLE RESOURCES analogous to a capital

consumption dealer
• ENERGY INPUT/GDP RATIO measures energy efliciency, recycling
• MD..ITARY/CIVILIAN BUDGET RATIO measures effectiveness of govemments
• CAPITAL ASSET ACCOUNT FOR BUILT INFRASTRUCTURE AND PUBLIC

RESOURCES

Complementary Indicators ofProgress Toward Society's Goals

• POPULATION birth rates,. crowding, age distribution
• EDUCAnON literacy levels, school dropout and repetition rates
• REALTH infant mol1a1ity, low birth weight, weightlheightlage

NUTRITION e.g. calories per day, proteinlcarbohydrates ration, etc.
• BASIC SERVICES e.g. access to clean water, etc.

SHELTER bousing availability/quality, homelessness, etc.
• CIULD DEVELOPMENT World Health Organization, UNESCO, etc.
• POLITICAL PARTICIPATION AND DEMOCRATIC PROCESS e.g. Amnesty International

da~money-influence in elections, electoral participation rates
STATUS OF MINORITY AND ETHNIC POPULATIONS AND WOMEN e.g. Human rights
data
AIR AND WATER QUALITY AND ENVIRONMENTAL POLLUTION LEVELS

• ENVIRONMENTAL RESOURCE DEPLETION hectares of land, forests lost annually
• BIODIVERSITY AND SPECIES LOSS

CULTURE, RECREATIONAL RESOURCES



1 APPEND - 278

TeD Re~ommeDd.tions from the Ec%gy of Commerce
(Bawkcn 1994)

Can we imagine a market system that creates, increases. nourishes and enhances life on earth? Cao
we image competition between businesses Ibat improves living and cultma1 systems? Can we
construct a public-private partnership in the economy that reverses the incentives 50 that economic
success is tantamount to biological success?

1. Any businessperson should create bis or her own eustornized set ofstandards that willlead to
constructive and restorative changes, standards that can he converted into actual day-to-day
practices.

2. Sustainable businesses should:
(i) replace nationally and intemationally produced items with products aeated locaJly and
regionally;
(ü) take responsibility for the effects they have on the naturaI world;
(üi) do not require exotic sources ofcapital in order to develop and grow;
(iv) engage in production processes Ibat are hmnan. worthy, dignified, and intrinsically
satisfying;
(v) create objects ofdurability and long-tenn utility whose u1timate use or disposition will
not he hannful to future generations; and
(vi) change consumers through education.

3. Political, environmental, and business communities shouldjoin in incorporating extemal costs
into the market system.

4. Two types ofcosts have to be intemalized, the aetua1 damage caused by one production system
to another system, person, or place as well as the cost to future generations.

5. If adding value is what business is, or should be, ail about, then it follows that you can't
contribute values unIess you have them.

6. Good design seems natural, unaffected, and appeals ta common sense. Good design for the
commercial system accounts for and appeals to the innate behavioural modes ofboth govemance
and commerce.

7. Businesses should Iiterally compete to he more ecological. not only on moral or ethica1 grounds
or because it is the wright thing to do", but because such behaviour squarely aligns with their
bottom line. We must design a marketplace that obviates acts of environmental destruction by
making them extremely eXPel1sive, and rewards restorative acts by bringing them within our
means.

8. The most profound act ofleadership that could he exerted by business would be to admit that its
influence over and manipulation ofgovemment is misguided.

9. The introduction of explicitly revenue-neutral green taxes would create the closest thing
approximating a truly free market by intemalizing many costs now extemalized.

10. The whole key to redesigning the economy is to sbift incrementally most ifnot ail of the taxes
presently derived from "goods" to "bads", from incorne and payroll taxes to taxes on pollution,
environmental degradation, and nonrenewable energy conswnption.

•

•

•
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FourteeD RecommeDdatioDs for a SustaiDable Society
(KorteD 1995)

1. Balance hwnan uses ofthe environment with the regenerative capacities ofthe ecosystem.

2. Allocate available natural capital in ways that ensure that ail people have the opportunity to
fulfill their physical needs adequatelyand ta pursue their full social, cultm'al, inteUectual, and
spiritual development.

3. Healthy societies depend on healthy, empowered local communities that build caring
relationships among people and help us connect to a particu1ar piece ofthe living earth with which
OUT lives are intertwined.

4. Whereas our pursuit ofmaterial abUDdance bas created material scarcity, our pursuit oflife may
bring a new sense ofsocial, spiritual, and even material abundance.

5. Economie systems composed oflocally rooted, self-reliant economies create in each locality the
political, economie, and cultural spaces within which people are able to find their own patbs to the
future that are consistent with their distinctive aspirations, history, culture, and ecosystems.

6. Healthy societies are en.vironmental1y sustainable, 50 that their rates ofrenewable resources do
not exceed the rates at which the ecosystem is able to regenerate them; rates of consumption or
irretrievable disposai of nonrenewable resourc:es do not exceed the rates at which renewable
substitutes are developed and phased ioto use, and, rates of pollution emission into the
environment do not exceed the rates of the ecosystem's natural assimilative capacity.

7. Healthy societies provide aIl their members-present and future-with those things that are
essential to a healthy, secure, productive and fulfilling life.

8. Healthy societies nurture the biological and cultural diversity ofthe planet.

9. In healthy soeieties, sovereignty resides in civil society and the principle of subsidiarity
prevails, whieh maintains that govemance authority and responsibility should he vested in the
smalles4 most local unit possible.

10. Healthy societies a110cate the full costs of resource allocation decisions to those who
partieipate in making them-an essential requirement for efficiency in a self-regulating economic
system.

II. Hea1thy societies recognize that the environmental resources ofthe planet and the accumulated
knowledge of the species are common heritage resources, and it is the right of every persan
present and future-to share in their beneficial use. Neither may he rightfully monopolized or used
in ways contraly to the broader interest ofpresent and future generations.

12. Sovereignty resides only with people-ail people, real people who need fresh air to breathe,
c1ean water to drink, uncontaminated food to cal, and Iivelihoods that allow them to earn their
keep. Neither govemments nor corporations cao usurp that sovereignty unIess we chose to yield
it.

13. Corporations have no natural or inalienable rights. The corporation is a public body created
by public act through the issuance of a public charter to serve a public purpose. We, the
sovereignpeople, have the inalienable right to detennine whether the intends public purpose is
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being served and to establish legal processes to amend or withdraw a corporate charter at any time
we so choose

14. The problem is the system. Incrementai changes within individual corporations or political
institutions cannot provide an adequate solution. The whole system of institutional power must he
transfonned.

•

•

•
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Ecological Visions for Designing a Sustainable Future
(Stuart B. Hill, 1981)

1. Access to needs - sustainable, equitable access 10 resources according to unique, individual
material, cultural and spiritual needs to optimize human growth, development and fulfillment.

2. Fulfilling work/play - work and play used for fulfillment, human development and psycho
social evolution; diverse careers.

3. Production for use; involves integration, balance, feedback, cooperation.

4. Play is spontaneous, creative, unique, facilitated and Cree or inexpensive.

s. Measure of sustainable progress - increasing quality of life (awareness, joy, zest, purpose,
fulfilIment).

6. Designing a sustainable economy - growth and development of "informai economy" (gifts,
barter of skills and materials; psychological, social and renewable resource base; supportive of
people and environments).

7. Holistic framework - holistic, broad, interactive, heterogenistic.

8. Access to wisdom - internai and extemal access, integration of outer, objective, fonnal and
environmental knowledge, and inner, subjective intuition and feeling (wisdom).

9. Partnership with nature based on recognition ofprofound simplicity... "wisdom of nature",
"naturaI order" and need for high functional diversity and complex interrelations, and wealth of
available, butun~informatio~resources, and natura! supportive processes, e.g. homeostatic
feedback, self-maintaining, self-regulating and optirnjzjng mechanisms, building and maintaining
naturaI order and biological and knowledge, skill and wisdom capital through stepwise change.

10. Awareness of limits and opportunities through sensitivity to limits, potentials and
opportunities (physico-chemical, bio-ecological and hwnan).

Il. Appropriate planning based on nonnative, yet innovative, long-tenD, bio-regional planning.

12. Appropriate action based on recognition of"generîc" commonalty ofbasic processes but need
for unique local responses to unique local situations.

13. Sustainable resource base and efficient use of resources through bio-ecologica1 strategies
based on solar, renewable and human energy and resources~ efficient capture and use of locally
available energy; thermodYQamically matched to task; low-power; low waste production and
supportive ofenvironments and cultures; conserving ofhuman and material resources.

14. Decentralized structures based on decentralization of power and responsibility, local self
reliance and self-determinism (individual, family, group, neighborhood, regio~ nation), natura!
bio-regional development; zoning; watershed management and rural resettlement; human need and
development division of labour, and minimization ofdistance (e.g. between people, resources and
technologies); localized processes and availability.

15. Appropriate technology based on buman-scale, skill promoting technologies that are
"infonnation" rich and locally obtain~ maintain~ and controlled (e.g. small to medium scale
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appropriate technologies; machines that are durable, repairable, recyclable or bio-degradable, and •
have a high life-time efficiency).

•

•
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A Vision of SUltainable Tr.de
(Colt.nza et al. 1995)

Both the North American Free Trade Agreement (NAFTA) and the Uruguay Round of GATI
embody a vision of unlimited economic growth in a world where environmental problems are
trivial-and most easily solved by more growth. These agreements are rational only within the
context of this vision, however. Arguably, this vision is fundamentally tlawed because
environmentallimits are in fact central to humanit'js continued survival on the plant

In an alternative, sustainable vision, trade is one element of a larger exchange among
people, communities, and nations that involves goods and services, culture, and infonnation as
well as the natural environment Different countries, of course, have different comparative
advantages in goods and services; but they also have differences in culture, social systems, and
attitudes I.oward the environment These differences cannot simply be homogenized under the
banner of free trade. Each community seeks to preserve its identity and maintain ils own set of
values. Exchanges ofculture and information, which one cao. cali symbolic excbanges, are thus as
important as exchanges ofgoods and services.

These symbolic exchange take place at varying levels, depending on the issues involved.
For example, discussions ofair and water quality in the United States and Mexico may take place
at the national level or between border communities specifically affected by these issues.
Discussions of global warming necessarily have a world-wide scope. Issues such as the use of
recombinant DNA hormones in milk production will be debated at local, regional, and national
levels, as well as in international discussions. In discussions ofrainforest preservation, numerous
perspectives are relevant are relevant, including those of indigenous peoples, development
planners, foreign consumers of foeest products, minerais, and agricultural products, and domestic
and foreign conservationists.

What are the appmpriate types oforganizations, levels of representation, and channels of
communication and hannonization among these different interest groups? Local and national
govemment entities, nongovemment organizations, and international bodies ail have a mie to play.
The best outcome-a consensus among aU the affected groups-caD only be achieved as a result of
dialogue and negotiation in which each recognizes that there is a common good that transcends
individual interests. Where consensus cannot be achieved, it is important to respect the rights of
local communities.

In Many ofthe issues involving trade and the environment, there is significant uncertainty
about the Iikelihood and severity of environmental impacts. Under such circumstances,
maintaining sustainability requires the adoption of the precautionary principle. When the nature
and extent offuture damage is unknown (as in the case ofglobal wanning, the introduction ofnew
chemicals or life fonns into the environment, and the extinction of species), this principle caUs for
erring on the side ofprecaution; rather than allowing marlcet or trade dynamics ta determine events,
regulators should ad to prevent any potential bann. Simply put, this principle is as foUows: Ifwe
act as if it mattees and it doesn't, then it won't matter, ifwe act as if it doesn't matter and it does,
then it will matter.

The precautionary principle is invoked 50 frequently in international environmental
resolutions that it bas come ta he seen as a basic normative principle ofinternational environmental
law. By itself, however, the principle does not offer complete guidance to policymakers:
Although it "implies the commitment ofresources now to safeguard against the potentially adverse
future outcomes of some decision", it does not indicate how Many resources are necessary or
which adverse outcomes are MOst important.

The "size of the stakes" is a primary detenninant of how uncertainty is dealt with in the
political arenas because high uncertainty or high stakes result in a much more politicized
environment. Current methods cannot really deal with either high stakes or high uncertainty,
however; these require a new approach, what might he called "post-nonnal" or "second-order"
science. This new science is really just the application of the basic scientific method to a new
arena. The scientific method does not imply anything about the precision ofthe results achieved; it
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does imply a forum for open and ftee inquiry without preconceived answers that is aimed at •
detennining the extent ofour knowledge or, altematively, the magnitude ofour ignorance.

This view of science implies a new approach to environmental protection, one that
acknowledges the existence of uncertainty and provides safeguards against potentially harmful
effects, while at the same time stressing low-impact technologies and attempting to broaden
understanding. The precautionary principle sets the stage for this approach, but the real challenge
is to develop methods ofdetermining the potential costs ofuncertainty and to adjust incentives 50
that the appropriate parties pay these costs. Without this adjustment, the full costs of
environmental damage will continue 10 he left out ofthe accounting, and the hidden subsidies ftom
society to thase who profit from environmental degradation will continue to provide strong
incentives ta degrade the enviromnent beyond sustainable levels. OnIy when this step is taken will
international trade have the potential ta contribute to true global welfare.

•

•
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Ecoforestry Principles, Implied Practices, aad Toois for Moaitoring
(Global Biodiversity, 1997 (7): 2)

Windhorse Fann has been a managed woodlands for three generations in New Gennany, Nova
Scotia. Managed according ta a very particular set ofprinciples and practices, the original owners
did not eut the taIlest trees, they protected the riparian zones, and they limited their consumption ta
what their land offered. Today, Wmdhorse Fann, reacbes in three directions. It is a family farm
producing certified organic vegetables, herbs, fruit, and flowers; it is a lumber business that
guarantees to its customers that their purchases have not contributed to the destruction of forests;
and it is a leaming place, teacbing the principles and practices of sustainability for forests and
forest communities.

Three ecoforestry principles guide their üves and wode an ecological one, an economic one, and a
social onc. A general practice is linked ta each principle, and related specific practices have been
developed for this particular woodlol. Results are continually monitored by applying simple tests
for success.

Ecologica. principle

The natura! forest is the primary produet ofecoforestry; ail extracted material is "by-product."

Practice: Manage for natural ecological diversity, not ooly species diversity but also diversity of
age and size of aIl species, of structure (for example, canopy levels, fallen trees, and stream
habitats), and of genetics. First, proteet sensitive areas, rare habitats or ecatypes, and landscape
connectivity. Next, restore diversity where humans have reduced il. Lastly, harvest timber and
non-timber products while causing as little change as possible in the natural diversity and the
processes that influence il.

Test: Compare the compositio~stnIcture, and funetion ofmanaged lands with the natura! forest
appropriate to the site.

Economie principle

Building soil is the ooly sustainable way ta increase the productive capacity ofthe forest.

Practice: Minimize the removal oftrees and other plant material from the site. In order to do this,
fust reduce the quantity of things you need to buy by substituting on-site resources for imported
energy, food, housing, equipment, and 50 on. Second, to the extent that it is necessary to acquire
things from elsewhere, pay for them by selling value-added products; that is, maximize "value-to
biomass ratios."

Test: Measure or estimate the amount and distribution ofdead wood on the site; compare this with
the natural condition.

Social principle

Care for the welfare ofail beings.

Practice: Reduce the impact (costs) and spread the wealth (benefits). First, identify your real
needs and resist taking more. Second, inCl'ease labour intensity where it cao he traded offagainst
capital intensity.

Test: Apply full-cost accounting to measure total costs relative ta the benefits for the community.
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•Appendix Q

Case Study: The Collapse of the East Coast Fisberies

1 prepared this as background material and sent to my co-researchers on December 24, 1997, in
order to ground our research in a concrete case study. One of the co-researchers, Shealag Pope
suggested we ground our framework discussions in an actua1 case study, and she suggested the
Atlantic Cod fisheries, given some of the complex interactions between scientists within and
outside govemment, and the apparent conflict with policy advisors.

A brief overview follows on the coUapse of the East Coast cod fisheries, taken mainly from key
articles and conversations with former bureaucratic colleagues, who prefer to remain anonymous.
The summary, therefore, reflects some -facts- tbat are only known witbin the bureaucracy.

Context

" ... in the past century, without much thought about the consequences, we have removed from
the sea literally billions of tonnes ofliving creatures, ofwildlife, and added to it billions oftonnes
to toxic substances. Fish, whales, shrimps, clams and other living things are widely regarded as
commodities oot as vital components ofthe living system upon which we are utterly dependent.

We have a hard time thinking offish as valuable unless they're dead. True, too, ofwhales, of
trees, and much of the rest ofnature in times put. Our accounting system regards these things as
free. What is taken is regarded as direct income without affecting costs other than what it bas cast
to take them out oftheir natura! setting."

Sylvia Earle 's address to IUCN Conference, Montreal, October 1996 •

From the mid-Sixties to the mid-Eighties our population boomed from 3 to 4 billion. At the same
time, the catch of ocean wildlife climbed 10 a high ofnearly 90 million tonnes in 1989. But since
then, despite increased effort, new materials, and even better means of finding fish, the annual
catch has declined, and for some fisheries the populations have crashed. This bas bappened in spite
of the best efforts to evaluate maximum sustainable yields (MSY).

Paradoxically, commercial fishing aIready costs much more than is gained by the economies ofthe
nations of the world. At present the annual catch worldwide brings in about US 570 billion and
costs $124 billion to land. The difference - $54 billion - is made up in subsidies, in tax dollars
paid by others, including those here in Canada who are supporting with millions ofdollars the out
of-work cod fishers (Earle 1996).

With respect to the limitations of our knowledge, Ludwig et al. (1993) argue that resource
questions about potential yield cannot simply be answered reliably in Many, if not most
circurnstances, because learning about natura! resource systems is limited by 1) lack ofreplicates
and controls, 2) lack of randomization in treatments in naturai exPeriments, and 3) changes in
underlying systems. This highlights the dichotomy in managing renewable resources. One school
suggests that intense detailed scientific research on the biological basis ofthe systems will provide
improved understanding that in tom willlead to better management. An alternative view maintains
that the space and time scales ofMany major systems are such that traditional scientific research
will not provide additional useful improved understanding, and that improved design of the
monitoring and management systems will provide greater benefits. HoUing (1993) and Lee (1993)
both argue that there is an important role for scientific research, but not ifit is merely "disciplinary,
reductionist and detached from people, policies and politics". Holling further maiotains that the
needed research should he interdisciplinary, nonlinear, focused on the interaction between slow •
processes and fast ones, and should study cross-scale phenomena.
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Scientific assessment blunders have played a major role in the collapse of some potentiaUy
sustainable harvested systems. For example, when Canada took over the extended management
jurisdiction (200-mile limit) ofits east coast fish stocks in the late 19705, after a period of intense
fishing by foreign tleets, scientists overestimated the remaining abundance of cod off
Newfoundland by over 2000A., leading to a Canadian development ofpolicy that virtuaIIy destroyed
the cod stock by 1991 (Findlayson 1994; Hutchings and Myers (994).

Hillbom et al. (1995) state the key lessons learned from the study of sustainable exploitation of
fisb, wildlife, and forests are:

1. The historical record shows that biological overexploitation is aImost universal al some point in
the development ofa resource, and even wben biologjcal overexploitation is avoided, economic
overexploitation is the norm.
2. To avoid overexploitation there must he debDerate wiJJingness to forego attempt al maximizing

re~ehave the knowledge (from plenty ofbistorical experience with overexploitation) to design
management systems that will provide long-tenn sustainable barvest even wben tracking
unpredictable environmental cbanges, but
4. Institutionally, we are generally unable to control exploiters well enough to make the changes
necessary to track changing biological productivity and biologjcal understanding. Successful
management rests not so much on better science as on the implementation ofbetter institutional
arrangements for controlling exploiters and creating incentives for them to bebave more wisely.

Background

The fisheries industry bas been characterized by boom and bust cycles. As early as 1845 ft •••

there is growing evidence that, between 1845 and 1880, increased fishing was having a negative
influence on marine resources. As early as the 1840s a significant public demand pressured
government to reguJate the use of new fishing gears to protect cod stocks... With hindsight and
late twentieth century awareness, we can now understand that frequent fishery failures and a
necessary shift ta more intensive technologies, when set beside rapid population increase and large
fluctuations in Newfoundland salt cod and seal exports, combine to point to a likely ecological
problem (Cadigan 1996). A more recent bust was the herring fishery coUapse on the West Coast
in the 1960s, which al that time, was used mainly for fertilizer and pet food. Given the increase in
demand, decisions were taken to use bigger boats and more efficient tecbnology, resulting in the
subsequent crash ofthe herring fishery. It was re-opened in the 19805 on the basis ofa 20 percent
spawning biomass. In addition, the market had essentially changed, in that the chiefproduct was
herring me exported to Jap~with the remainder for pet food.

THIS IS ONE OF THE INFORMATION FAILURES, IN THAT WE DO NOT 8EEM TO BE
ABLE TO LEARN FROM HISTORICAL PRECEDENTS, AND THE SAME MI8TAKES ARE
PERPETIJATED DY MOVINGTO SPECIES SUOSnnmON.

With respect to the East Coast cod fishery, the highest level of Atlantic cod take had occurred
before the end of the 19605, with a slight blip at the beginning of the 19805 (SOE Report 1991).
In fact, the stock had been declining sinee then, and the catch rate, from the time that the 200 mile
limit was introduced (1977, effectively placing responsibility for managing eastem Canada's
groundfish fisheries with the federal govemment), rarely made the total allowable catch.
Moreover, the graph on the size of mature cod at 7 years of age, from 1976 onwards showed a
persistent slope down (80E Report 1991). Thus, in addition to DOE, Environment Canada
scientists would also have been aware ofthis persistent decline and the ecologjcal ramifications, as
would scientists in other govemment department and fisheries experts in academic institutions.
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ANOTHER QUESTION FOR INFORMATION FAILURE, 18 WHY ACADEMIC •
RESEARCHERS AND ORGANIZATIONS SUCH AS 1lIE ROYAL SOCIETY OF CANADA
FAIL TO SIGNAL THE PERSISTENT DECLINE BEFORE IT REACHED THRESHOLD
LIMITS? THIS INTRODUCES THE QUESTION OF THE ROLE OF SCIENTISTS IN
EDUCATING THE PUBLIC AND MAKING PUBLIC TO A FAR WIDER AUDIENCE THEIR
RESEARCH, AND IN A WAy mAT IS EASILy UNDERSTOOD BY NON-SCIENTISTS.

It would appear there were Many factors involved in the overestimates of the cod fishery. There
was a discrepancy in the availability ofcod to the inshore and offshore fisheries being reported as
early as 1986, with the latter arguing that their catches were low because ofoverexploitation by
offshore trawlers. Ironically, Winter's (cf. in Hutchings et al. (1997) unpublished paper)
conclusions were that the size of the cod stock had been overestimated since 1977 and that this
overestimation was caused by excessive reliance on abundance iDdices derived from commercial
trawler catch rate data and by violation of assumptions of the multiplicative model used in the
assessment procedure. Contrary to the consensus expressed by Leu et al. (1986) which
concluded that cold water temperatures were responsible for low iDshore catches in 1985, Wmters
documented a statistically significant negative association between inshore catch and offshore
exploitation rate, concluding tbat "the decline in the inshore catches since 1982 bas been due to the
increase in the offshore exploitation rate" (W"mters 1986).

THUS, THE LINKS BECOME FIRMLY ENTRENCHED BETWEEN TECHNOLOGY,
SCALE, EMPLOYMENT AND CONCENTRATION. THUS, THE UNINTENDED EFFECTS
OF THE GOVERNMENT POLICIES TO REDUCE THE FLEETS WAS ACTUALLY TO
REWARD mOSE MORE EFFICIENT VESSELS (HIGHER TECHNOLOGY), THOSE THAT
COULD TAK.E A BIGGER CATCH IN A SHORTER PERIOD OF 11MB (SCALE), LEADING
Ta EMPLOYING FEWER PEOPLE, AND UNINTENTIONALLY REINFORCING GREATER •
CONCENTRATION AT THE LOSS OF COMMUNITY RESILIENCE.

Politically, the Progressive Conservatives were elected in 1982, and John Crosbie held the
portfolio of Minister for Fisheries from 1984-1988, for both Fisheries and Minister in the House
for the Atlantic Canada Opportunities Agency (ACOA), from 1988-1992. Needless to say,
Crosbie, along with other Atlantic Canada players, such as Stuart McGinnes, Dalton Camp,
Senator Lowell Murray were a powerful force in the Mulrooney Cabinet. Jobs in Atlantic Canada
have always been precious, and it would be safe to say that during this period, due to the over
reliance on fishing as the primary source ofemployment in Many of the Atlantic provinces, jobs
took precedence over 80y ecological concems and subsequent longer-tenn social implications, and
apparently, over the scientific infonnation that was heing presented to Cabinet at this lime.
Unemployment in Newfoundland was increasinglyexacerbatcd, and there was strong pressure and
polarization of the age-old dichotomy ofjobs versus the enviromnent. It is no surprise, therefore,
that the political decision was taken to maintain the status quo, increasing the size of the vessels
and in-shore fish plants (recall the herring collapse ofthe 60s), and reducing the take by the inIand
fishers. 1 have asked the question Many limes of policy coUeagues, whether there was any
consideration during this time, ofsustainable employment, that il, what nature ofemployment did
we want in the Atlantic Canada? Would it have not been more sustainable to continue to employ
more small-scale inland fishers than to malee the decision to allow factory-fteezer trawlers, and
technology that allowed the catch to increase, and mask the fact that the catch was getting smaller
and smaller.

GIVEN THE BARRIERS MODEL, IT ILLUSTRATES THE GRIDLOCK BETWEEN
INCREASING SCALE, CENTRALIZATION FROM SMALL-SCALE FISHERS TO THE
TRAWLERS TO FISH PLANTS, THEREBY FURTHER INCREASING SCALE, LEADING
Ta INCREASED TECHNOLOGY AND PRIVATIZATION, AND FURTHER DIVERGENCE
OF THE THREE IMPERATIVE. •
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Apparently, wben John Crosbie, Minister for Fisheries and Oceans was first making bis decisions
about the yields for the cod fisbery, both bis departmental people and scientists laId hint that the
6sb would not be there. At that tinte, the only people with the data was the Department of
Fisheries and Oceans. At the same time, the inshore fishers were saying they were oot catching the
same level of fish to Minister Crosbie. The response from the Minister at that time, was that they
did not know what they were talking about, and in 1982, he made the announcement in
Newfoundland to increase the size of the ships, met by cbeers from the audience. The audience,
however, was comprised mainly of the captains of the biger ships and many employees of the
new big plants, and it did not include many in-shore fishers. Many analysts believe the coUapse
was "doomed with the big sbips".

If the abave scenario is accurate, this represeDts an information failure at the individuallevel, and
points to one of the weaknesses of a rigid, hienr'Chical decision-making system, in wbich one
individual, either because ofpoliticalleverage, or bureaucratic leverage, cao attain 50 much power
that they cao influence an entire group or organization, in spite of rational information to the
contrary. It May also represent a failure ofinformation between govemment departments, in that,
the lead department channels the information to Cabinet for its decision-mating, and if the
information is "shaped" by creative writing questioning the accuracy of the data, rather than
concentrating on the long-term indicetors, then effective decision-making based on the best
available information is curtailed. How many bureaucratic and political decision-making points
May never he mown, protected by the confidentiality provisions surrounding 80y information that
is for the advise and consideration ofCabinet.

ONE HAS TO ASK THE QUESTION, WOULD THE UNCERTAINTIES REGARDING THE
STATUS OF NORTHERN COD IN 1986 HAVE BEEN SUMMARILY DISMISSED DY A
SCIENTIFIC ESTABLISHMENT WITH NO POLITICAL OR GOVERNMENTAL
AFFILIATION?

It is aIso important to note that science documents have not been developed in close linkage with
analyses of policy options. Henee, they do DOt contain direct assessments of the various options
identified by managers and industry. As stated by a former DFO Assistant Deputy Minister for
Science"It is the role ofthe Minister and oot ofpublic servants to make pllicy decisions affecting
the fisbery" (Morrissey 1993).

At the same lime, there were a number ofenvironmental factors affecting the cod. Temperatures
have been decreasing on the East Coast for some time, and it appears as ifone the effects is that
the fisb are moving south, and Arctic cod are moving down the coast. There is also continuing
debate about the role ofother predators, notably sea1s, althougb there is evidenee that seals will oot
go after cod when they are bard to find This debate is still ongoing, and is complicated by the faet
that seaIs eat capelin, and these stocks are aIso reduccd. Thus, it is easy to point the finger away
from human exploitation as the primary cause, and to point to environmental determinants and
other species as causative factors, a case of denial of the underlying drivers, coupled with an
inability to leam from previous collapses, thus, ensuring the inevitability ofmultiple collapses.

Another overall trend was the reduction in the 19605 of taxonomy and systematics wo~ and the
emphasis on new technologies as a theme that swept right through Canadian universities. This
new science and technology push brougbt ioto many universities young academics who embraced
the new socio-technological paradigm, with a de-emphasis on the fundamentals ofbiology and its
associated monitoring and evaluation of systems.

THIS HIGHLIGHTS ANOTHER INFORMATION FAILURE, THE LACK OF A LONG-TERM
STRATEGIC DIRECTION OR A SCIENTIFIC RESEARCH FRAMEWORK, LENDING A
BALANCE BE1WEEN BASIC AND APPLIED WORK, nlEREBY AVOIDING MAJOR GAPS
FOR THE FUTURE.
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One has also to question the nature of the scientific information itself. As an article in the New
Scientist (February 10, 1996) states "Mealy-mouthed advice from scientists is providing politicians
with excuses for their failure to save the world's fisheries, according to a report released to the
House of Lords. It urges researchers to "give much finner advice io a fonn which the political
managers could not ignore". Although some analysts have stated there was a failure of the
scientific community to adequately convey the aspects of uncertainty, it May well be that the
political decision-making level itself does oot want to deal with uncertainty, they want definite
answers, whereas scientists are very used to couching their information in probabilities.

THUS, THERE MAY HAVE BEEN A FUNDAMENTAL MISMATCH IN INFORMATION
NEEDS FOR DECISION-MAKING BETWEEN GOVERNMENT SCIENTISTS,
GOVERNMENT POLICY MAIŒRS AND POLmCIANS.

ONE HAS TO ASK AGAIN, WAS THIS FAILURE WELL KNOWN DY NON
GOVERNMENT SCIENTISTS AND GROUPS SUCH AS THE ROYAL SOCIETY OF
CANADA. IF SO, WHY DID TIlEYNOT RAISE 11Œ ALARM?

As weil, there were simply "tao Many fisbers chasing tao few fish" (Walters and Maguire 1996).
In addition, the govemment's unemployment insurance scheme May bave actually provided an
incentive for overfishing as it maintained fishers and their family during the non-fisbing seasons,
thus supporting more numbers tban the ec:ological base could support. And further compounding
the overcapacity problem, was the fact that as the catch became Iess, the govemment lowered the
weeks necessary to qualify for unemployment insurance, further supporting the fundamental
instability ofthe ultimate crash. Technology was aIso an important variable. According 10 Walter
and Maguire (1996), trawlers exerted by far the largest sbare offishing mortality during the 19805 •
and 1990s when fisheries were open.

BECAUSE THE SOCIAL IMPERATIVE TOOK PRECEDENCEt MORE FISHERS WERE
ARTIFICIALLY MAINTAINED THROUGH THE NON-FISHING SEASON THROUGH
UNEMPLOYMENT INSURANCE, nlEREBY EMPLOYING MORE WORIŒRS THAN THE
RESOURCE WOULD HAVE NATURALLY SUPPORTED. RATHER THAN MAKING IT A
TRADE-OFF BETWEEN JOBS VERSUS THE FISH, IT ARGUES FOR AN INTEGRATIVE
FRAMEWO~IN WHICH nIE TIlREE IMPERATIVES ARE RECONCILED.

It would appear that paradoxically, in spite ofour sophisticated information age, natura! resource
collapses are the result of a fondamental information failure at Many levels, in the scientific
communityt between the scientifie and policy communities, and at the bureaucratie and political
decision-making levels. It offers quite considerable proof for the diagram 1 proposed onder the
Frameworks section on our website, entitled "Barriers Model", that is, the more the ecologicalt
social and economic imperatives diverge, coupled with increasing scale, incre&Sing technology,
increasing centralization and increasing privatization, the more inevitable is the total collapse. As
well, compartmenta1ization is a common feature ofbmnan aetivity systems, but it is antithetical to
the understanding ofecological systems and processes. Interdisciplinary and institutional barriers
~nstitute a fonnidable obstacle to the synthesis of ecological understanding and the Cree flow of
tntellectual process (Kerr and Ryder 1997). Unless this decision-making gridlock is exposed and
new policies developed through this exposure, chen any new policies will he developed to maintain
the status quo, or change ooly al the margins.

•
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Post-Script

A recent letter from the Coalition ofGulf Fishennen, whose members are the Federation ofGulf
Nova Scotia Groundfishenn~along with the P.E.I. Fishennen's Association and the New
Brunswick-based Maritime Fishennen's Union and the Alliance des pecheurs du Quebec, to
Fisheries Minister David Anderson gives vent 10 their anger. "Nothing will effectively capture the
fury we have at the blatant disregard you are demoDstrating towards the vast majority of
'professional' fishermen in the Southem GulfofSt. Lawrence." Their specifie complaints include
allowing draggers and trawlers into the cod fishery; possibly a1lowing a winter cod fishery in the
Gulf; requiring very expensive observers on fishing boats to ensure regulatiODS are respected, and
allowing mesb size requirements in trawler nets that invite the capture of smalt, commercially
useless tish. The letter states tbat the use oftrawlers bccame popular when governments decided 10
treat the tishery as an industry. "But all over the world, we see it is folly to industrialize the
catching offish. The trawlers and draggers are tao efficient" (Ottawa Citizen, July 13, 1998).
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•Appendix R
Systems Perspectives: Definitions taken from PriDc:ipia CyberDetic:a Web

http://www.pespmel.vub.ac:.be/SYSTBEOR.btml

System 1) a set ofvariables selected by an observer (Ashby 1960). Usually three distinctions are
made: 1. An observed object. 2. A perception of an observed object. This will he different for
different observers. 3. A model or representation of a perceived object. A single observer cao
construct more than one model or representation of. single object. Some people assume that 1.
and 2. are the same. This assumption cao lead ta difficulties in communication. Usually the tenn
"system" is used 10 refer to either 1. or 2. "Moclel" usually refas to 3. Ashby used the terms
machine, system, and model in that order for the three distinctions. 2) a set or arrangement of
entities sa related or connected 50 as ta form a unity or organic whole. 3) any definable set of
components (Maturana and Varela 1979)

Systems Theory the transdisciplinary study of the abstract organization of phenomena,
independent oftheir substance, type, or spatial or temporal sca1e ofexistence. Il investigates bath
the principles common ta ail complex entities, and the models whidl cao he used ta descn"be them.

Systems theory was proposed in the 19405 by Ludwig von Bertalanffy, and furthered by Ross
Ashby (1956). von Bertalanffy was bath reacting against reductionism and attempting to revive
the unity of science. He emphasized that real systems are open to, and interact wi~ their
environments, and they can aequite qualitatively new properties through emergence, resu1ting in
continuaI evolution. Rather than reducing an entity (e.g., the human body) to the properties of its
parts or elements (e.g., organs or cells), systems theory focuses on the arrangement of and •
relations between the parts which connect them into a whole (cf. holism). This particular
organization detennines a syst~ which is independent of the concrete substance ofthe elements
(e.g. particles, ceUs, transistors, people, etc). Thus, the same concepts and principles of
organization underlie the different disciplines, providing a basis for their unification. Systems
concepts include: a system-environment boundary, input, output, process, state, hierarchy, goal-
directedness, and infonnation.

Systems theory is closely connected 10 cybemetics and a1so to system dynamics, which models
changes in a network ofcoupled variable (e.g., the "world dynamics" models ofJay Forrester of
MIT and the Club of Rome). Related ideas are found in the emerging sciences of complexity,
studYing self-organization and heterogeneous networks of interacting actors, and associated
domains such as far-from-equilibrium thermodynamics, cbaotic dynamics, artificiallife, artificial
intelligence, neural networlcs, and computer modeling and simulation.

Whole Without recognition of its parts a whole is an essentially structureless and unanalyzable
unity. If its parts are independent or randomly sampled by an observer, a whole bas no outstanding
quality other than that ofbeing an observers aggregate. Ifa whole is qualitatively different from a
mere aggregate ofits parts, the difference lies in its structure or organization. Thus any whole may
be understood as, described in tenns of: and considered equal to a structure or an organization of
component parts. In some cases the properties ofits parts may he ignored without appreciable loss
of understanding a whole, particularly when parts are numerous, simple and the same as in the
objects ofcomputer sciences, macro-economics, and quantum physics, ail ofwmch heavily relyon
mathematics and their constructions. When parts are few, complex, different, and tenuously
related, as in a marriage, the properties or the parts figure more prominendy in the understanding
ofa whole and can not he ignored in favor ofsuch wholes' organization.

•
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Holism the process of focusing attention directly on the whole and its cbaraeteristics as a whole~
without any recourse to consideration of its parts. A philosophica1 position claiming (a) that
wholes cannot he taken apart and (b) that every apparent whole cao he understood only in the
context ofthe larger whole containing il. This bellef is epitomized in the statement that "a whole is
more than the swn ofits parts".

Construct A hypothetical variable or system which does Dot purport to accurately represent or
model given observations but bas a heuristic or interpretative value conceming them. ConslnJcts
may be (1) ideal types as the economist's concept of rational behavior. Rationality can he
formalized, leads ta elaborate constructions for the motivation ofeconomic bebavior and stimulates
empirical inquiries into why actual bebavior does not confonn to il. Construets may be (2)
hypothetical entities, processes or mechanisms whicb would explain the connections between
observed causes and consequences if those entities, processes or mecbanisms existed. Human
memory is such a construet. It bridges the gap between past experiences and current behavior.
Psychologica1 examples are the Freudian i~ ego, and super ego for which physiologica1 evidence
is principally unavailable. FinaIly, constnlcts may he (3) the algorithms capable ofgenerating a
certain process or produet without evidenc::e for whether this rather than mother computational
procedure is followed in practice.

Context The material that surrounds an item which helps define its meaning. The environment of
something that establishes or classifies its meaning (Arbib). In linguistics, the environment ofa
particular word may disambiguate the meaning of that word, e.g., the word "play" in "1 saw a
play" vs. "1 play the guitar". In communication, the context ofa situation, which is comprised of
ail non-linguistic constraints including the social roles ascnDed to the communieators, specifies the
infonnation of what is said relative to what could he said. In bialogy, the environment of an
organism is similarly crucial in understanding what the organism does. In cybemetics, text and
context are two complementary components (the subsystems) ofone system each ofwhich oould
be considered to constitute or define the other's meaning.

Cybernetics (1) The science of communication and control in animal and machine. (2) Perhaps
because the field is still young, there are many definitions of cybemetics. Norbert Wiener, a
mathematician, engineer and social philosopher, coined the word "cybemetics" from the Greek
word meaning steersman. He defined it as the science ofcommunication and œntrol in the animal
and the machine. Ampere, before him, wanted cybemetics to he the science of govemment. For
philosopher Warren McCulloch, cybemetics was an experimental epistemology concemed with the
communication within an observer and between the observer and bis environment. Stafford Beer, a
management consultant, defined cybemetics as the science of effective organization.
Anthropologist Gregory Bateson noted that whereas previous sciences dealt with matter and
energy, the new science ofcybemetics focuses on Conn and pattern. (3) A way oflooking al things
and a language for expressing what one sees.

Whereas general systems theory is colDDlitted to holism on the one side and to an effort to
generalize structural, hehavioral and developmental features ofliving organisms on the other side,
cybemetics is commiued ta an epistemological perspective that views material wholes as analyzable
without 10ss, in tenns of a set of comPOnents plus their organization. Organization accounts for
how the components of such a system interact with one another, and how this interaction
determines and changes its structure. Il explains the difference between parts and wholes and is
described without reference ta tbeir material fonns. The disinterest of cybernetics in matenal
applications separates it from al1 sciences tbat designate their empirica1 domain by subject matters.

In cybemetics, theories tend to rest on 4 basic pillars: variety, circuIarity, process and observation.
Variety is fundamental to information, communication and control theories and emphasizes
multiplicity, alternatives, differences, choices, networlcs, and intelligence rather than force and
singular necessity. Circularity occurs in its earliest theories ofcircular causation or feedbac~ later
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in theories ofrecursion and ofiteration in computing and DOW involving self-reference in cognitive •
organization and in autonomous systems ofproduction. Traditional sciences have shied away from
ifDot exorcised the use ofcircu1ar explanations. ft is Ibis circular fonn which enables cybemetics
to expIain systems from wi~ making no recourse ta higher principles or a priori purposes,
expressing no preferences for hierarchy. Nearly all cybemetic theories involve process and change,
from its notion of information, as the difference between IWo states ofuncertainty, to theories of
adaptation, evolution and growth proœsses. A special feature ofcybemetics is that it explains such
processes in terms of the organization of the system manifesting il, e.g., the circular causality of
feedback loops is taken ta account for processes offCgulation and a systemes effort to maintain an
equilibrium or to reach a goal.

Cybemetics and systems science tends ta focus on complex systems such as organisms, ecologies,
minds, societies, and machines. Cybemetics and systems science regards these systems as
complex, multi-dimensional networks of information systems. Some of the characteristics of
cybernetic systems are:

Complexity Cybemetic systems are complex structures, with Many heterogeneous interacting
components.

Mutuality These Many components interact in paraDel, cooperatively, and in real time, creating
multiple simultaneous interactions among subsystems.

Complementarity These Many simultaneous modes of interaction lead to subsystems which
participate in multiple processes and structures, yiclding any single dimension of description
incomplete, and requiring multiple complementary, irreduable levels ofanalysis.

Evolvability Cybemetic systems tend to evolve and grow in an opportunitistic manner, rather •
than he designed and planned in an optimal manner.

Constructivity Cybemetic systems are constnlctîve, in that as they tend to increase in size and
complexity, they become bistorically bound ta previous states while simultaneously developing
new traits.

Reflexivity Cybemetic systems are rich in internai and external feedbac~ both positive and
negative. Ultimately, they cao enter into the ultimate feedback of ref1exive self-application, in
which their components are operated on simultaneously from complementary perspectives, for
example as entities and processes. Such situations May result in the ref1exive phenomena ofself
reference, self-modeling, self-production, and self-reproduction.

Development The process of a systematic unfolding of a system's structure. In biology, ail
molecular processes that underlie the growth to maturity of an organisme In psychology, the
correlation between age and the capacity ta engage in certain bebaviors, particu1arly in children. In
the economics of underdeveloped countries, the concept is politically controversial because it
implies progressive structura1 changes from primitive to advanced forms and because this cuneot
use of the tenn by Western cconomists May serve technological imperialism. Nevertheless, the
unfolding and growth of structures ta their naturallimits and their eventual replacement by new
fOnDS is observable, particularly in society, and without the need to refer to life-cycles or to
assume progress, making development an important adjunct of the cybemetic concern with
organization.

Feedback information about the results of a process which is used to change the process itself.
Negative feedback reduces the error or deviation from a goal state. Positive feedback increases the
deviation from an initial state (Umpleby). A circular causal process in which a systemes output is •
retumed to its input, possibly involving other systems in the loop. Negative feedback or deviation
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reducing feedback decreases the input and is inheœntly stabilizing, e.g., the govemor ofa steam
engine. Positive feedback or deviation amplifying feedback increases the input and is inherently
destablizing~ explosive or vicious, e.g., the growth of a city when more people create new
opportunities which in tmn attraet more people to live there.

Hierarc:by (1) A form oforganization resembling a pyramide Each level is subordinate to the one
above il. (2) An organization whose components are arranged in levels from a top level down to a
bottom level. (3) A partially-ordered structure ofeotitics in which every entity but one is successor
to at least one other entity; and every cotity except the basic entities is a predecessor ta al least one
other entity . (4) Narrowly, a group arranged in order ofrank or class; we interpret it to denote a
rank: arrangement in which the nature of function at each higher level becomes more broadly
embracing than al the 10weI' level.

Lag Metaphorically, trailing behind. In development, some variables May change faster than
others and if they are dependent on each other these temporal differences, called 181, can cause
structural stress within a system, e.g., in modern society, institutional developments tend to lag
behind changes in tecbnology causing many social problems from a1ieuatiODS to social inequalities
and conflicts. In cybemetics, lag refers to the time for infonnation to pass through one complete
feedback loop. Lag makcs regulation difficult.

Synergy derives ftom the holist conviction that the whole is more than the SUJD of its parts and,
because the energy in a whole cannot exceed the SUIn of the energies invested in each of ils parts,
that there must therefore he some quantity with respect to which the whole differs from the Mere
aggregate. This quantity is cal1edsynergy.
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Appendix S

Environmental Fields
(summarized from Emery and Trist 1965; 1972)

Emery and Trist introduced the concept ofwhat they defined as environmental fields in 1965, and
what post-modemists DOW refer to as the importance of context(s). 1 contend that sustainable
development issues fall mainly into highly turbulent fields, which has direct relevance to any
framework for govemance.

Changes beginning in the 19605 (and continuing today) in the levels ofuncertainty and complexity
in the contextual as well as the task environment of organizations led the Tavistock Institute to
characterize these environmental properties into four ideal types: the placid random, the placid
clustered, the disturbed-reactive and the turbulent environmenL The cliffieulties are 50 great that
maladaptive defenses are massively in evidence. 1bese manifest themselves as different but related
forms of splitting: superficiality in which depth connectioD is lost; segmentation in which parts
pursue their ends without reference ta the whole; and dissociation in which people and groups
cease to respond to each other.

It is not enough, however, to just charaeterlze an environment and POstu1ate minimum survival
characteristics for systems in those environments. Environment and system do notjust co-exist
side by side. They interact to the point of mutual inter-penetration. Sorne aspects of the
environment become 'internalized' by the system and sorne aspects of the system become
extemalized to become features ofthe environmenl

Placid, randomized environment

The simplest type ofenvironmental texture is that in which goals and noxiants ('goods' and 'bads')
are relativeJy unchanging in themselves and randomly distributed. The economist's classica1 market
corresponds to this type. A critical property oforganizational response under random conditions is
just the simple tactic ofattempting 10 do one's best on a purely local basis (Schutzenberger 1954,
p. 101). The best tactic, moreover, cao he leamt ooly by trial and error and only for a particular
c1ass of local environmental variances (Ashby, 1960, p. 197). While organizations under these
conditions can exist adaptively as single and indeed quite small units, this becomes progressively
more difficult under the other types.

Placid, clustered environment

More complicated, but still a placid eovironment is one that cao be characterîzed in tenns of
c1ustering: goals and noxiants are oot randomly distributed but bang together in certain ways. Il
corresponds to Ashby's 'seriai system' and to the economist's 'imperfect competition'. The
c1ustering enables sorne parts to take on roles as signs ofother parts or beoome means-objects with
respect to approaching or avoiding. Survival, however, becomes precarious if an organization
attempts to deal taetica1ly with each environmental variance as it OCCUfS. The new fcature of
organizational response to this lcind ofenvironment is the emergence of strategy as distinct from
tactÏcs. Survival becomes critically inked with what an organization knows ofits environment.

Disturbed, reactive eDviroDment

The existence ofa number ofsunilar organizations now becomes the dominant cbaracteristic ofthe
environmental field. Each organization does not simply have to take account of the others when
they meet at random, but has also to consider that what it knows can also he known by the others.
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The part of the environment ta which it wishes ta move itselfin the long run is a1so the part ta
which the others seek ta move. Knowing this, each will wish ta improve its own chances by
hindering the others, and each willlcnow that the others must not ooly wish to do otherwise, but
aiso know that each knows this. It may he compared with Ashby's ultra-stable system or the
economist's oligopolic market. Operations, in addition to strategy becomes important, one bas DOW
not only ta malee sequential choices, but to choose actions that will draw off the other
organizations. It now become necessary to define the organizational objective in tenns not 50 much
of location as of capacity or power to move more or less at will, to strategies of absorption and
parasitism.

Turbulent fields

In these, dynamic processes, which create significant variances for the component organization,
arise from the field itself. The dynamic properties arise not simply from the interaction of the
component organizations, but alsa tiom the field itself.. The 'ground' is in motion. Three trends
contnoute to the emergence ofthese dynamic field fon::es:
1. The growth to mcet type 3 conditions oforganjzatioDS, and liDked sets oforganj7JItio~50 large
that their actions are both persistent and strong enougb to produce autocbthonous processes in the
environment An analogous etIect would he that ofa company ofsoldiers marching in step over a
bridge.
2. The deepening interdependence between the economic and the other facets ofthe society. This
means that economic organizations are increasingly eomeshed in legislation and public regulation.
3. The increasing reliance on research and development to achieve the capacity to meet competitive
challenge. This leads to a situation in which a change gradient is continuously present in the
environmental field.

For organizations, these trends mean a gross increase in their area of relevant uncertainty. What
become precarious onder type 4 conditions is how organizational stability cao he achieved. What is
critical is the emergence of values that have overriding significance for ail members of the field.
Social values are regarded as coping mecbanisms that make it posstble to deal with persisting areas
ofrelevant uncertainty. Values are, therefore, not strategies or taetics; as Lewin (1936) bas pointed
out, they have the conceptual character of 'power fields' and act as injunctions. Such a
transformatio~ however, can he regressive, or constructively adaptive, according to how far the
emergent values adequately represent the new eI1vironmental requirements.

Trist and Emery argue that the values critical to meeting this new environmental context are
unlikely to establish themselves unless a new social context emerges through the spread of trans
bureaucratie organizations and the creation of a common 'ground' throUgh the influence of the
media of the information technology. The chances of this being accomplished depend on the
appropriateness ofthe interdependent systems ofpersonal values, organizational fonns and modes
of political regulation which emerge. A new culture of politics is required which, assisted b y
'adaptive planning', is able to regulate complex, rapidly but unevenly changing societies-based on
the acceptance ofpluralism and the surrender ofpower.


