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terms referred to in cited text, the introduction of jargon, or indication of special use of the term

enclosed. " ..." indicates eithera directquotation orthetitle of a book or paper.

Many quotations from the pre-fem¡nist era use the old genderist global terms such as 'he' and

,man,. These are labelled [sic] onthe first instance only for any quotation.

,Contracted from' preceding a quotat¡on indicates a précis, using key author's phrases, remaining

fa¡thful to author's intent and sentence meaning, but condensed. As distinct from 'transcribed

from', which indicates a full quotation in different format, such as text-to-table.

d). usE oF GAPTTALS

Capitals are used for proper nouns, to refer to formal disciplines and formal theory or recognised

theoretical constellations, and for technical jargon where a definition narrower than general

usage is intended. For instance 'Parent' indicating Parent Ego State (Transactional Analysis),

¡nd¡cates the personality element derived from external sources ('Exterpsyche'), such as parent

figures and external life conditions.

e). USE OF NORTH-SOUTH, EAST-WESI, DC.íLDCrI|DC/ODC

As an Australian moving in an international field, I experience as objectionable the strong Euro-

centrism and North-hemispherism in the terms in current use to describe countries of different

levels of development ('North/South'). I have on several occasions bought Northern hemisphere

residents a gift of the inverted world map with Australia at centre. Assigning Australia to 'the

South' only aligns with that euphemism for 'underdevelopment' in so far as it applies to our First

Nation. I avoid these terms. I occasionally use the apparently wicked term 'third world'. I most

often use the terms DC, LDC and MDC or ODC (developing-, less-, more-, over- developed

country), which appear to express the required meaning.

O. UNITED STATES ENGLISH SPELT¡NG

Despite a severe temptation to correct this, the original spelling has been left intact in

quotat¡ons.

g). PHOTOGRAPHY

Photographs are alltaken by me unless otherwise cited.

h). TAPESTRY

This dissertation 'walks the talk'of Complexity and is consciously Counter-Reductionist. lt can be

viewed as a sea of data from which a story emerges, or a Backcloth or tapestry woven from many

2



strands. ,Links' indicate the web-nature of this document. Text is supported by several other

strands, many of which are mini stories in their own right, including footnotes, tables and

figures, background information and papers, tools, databases, 9lossary, references and images

¡). (w)HoLrsM

Approximately one ¡n ten dictionaries recognises this spelling (for instance Macquarie). lt is less

alienating that 'holism" and better conveys the complementary notion of wholeness. see

Complementa rity Theory.

¡). AUTHOR',S COMMENTS

iltatic in square brackeßl indicates (this) author's comments or contributionladditions to other

authors' lists or points made, that may otherwise interrupt another discussion.

K). BIBLIOGRAPHY

Some entries are repeated with different year codings (eg 1990, 1990a) for technical reasons

l). sEcf¡oN SUMMARIES OF THEORY

Starting with Section 4, the theoretical division of Volume I (preceding the Unified Human

Settlement Ecology division), has Summaries at the end of each functional subsection. lt is

recommended that these be read first to give a general orientation to these sections, before

proceeding with the body of the text. These sect¡ons form a synthesis of the Complexity Theory

upon which it is argued that a coherent Theory of Human Settlements should be based'

These Summaries and other sections of summary character are:

4 Models & Mindscapes

4.2.7 Concepts & Questions
4.3.4 Bridges from Theory to Practic
4.4.6 Human Settlement Ecology & Metaphor

5 Subatomic Theory

5.6 Subatomic Theory

6 Ordering Principles

6.6 Ordering PrinciPles

7 Hypercyclic Systems Theory

7.9 Summary: ComPlexitY Theory

8 Hierarchv & Scale

8.9 Synthesis: A Theory of scale: Ecological & other Hierarchies

9 Unified Ecolooy & its Extension to Human Settlements

9.2.1 Scale: General Review

11 Confluence

11.2.7 Summary: Learnings (OCW Case Study)

12 Conclusion

12.2 Answering the Research Questions.
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2 APPENDIX B: FIGURES & TABLES

2.1 INTRODUCTION: KEY TO APPENDICES B-E

The following items are grouped separately from Volume I for reasons of space and ease of

access. Many are present as source backups to the text, as knowledge extensions for cross-

disciplinary understanding, as demonstrations of the similarity of thinking coming from different

disciplinary origins, and as a potential resource if Unified Human Settlement Ecology were to be

used in a teaching situation. ln many cases it has been hard to know whether to assign the

category 'Background', as they are nearly all background for some purposes, and some are more

'background' than others, but the assignment really belongs with the reader. ln a discipline of

uncertain pedigree, I can not know who that will be. Within Appendices, Volume ll is arranged

in the order of mention in the text.

As explained in Volume l, Figures and Tables are labelled conventionally, followed by code

strings indicating the category of item: Background lnformation (Bl), Conceptual Exercise (CE),

Contribution to Model (CM), Eco-Logical Strategies or Principles (ES), Field Research (FR),

Research Report (RR). For the reader's convenience I have constructed a bookmark that doubles

as an orientating code key.

Other items coded in Volume I are the Unified Human Settlement Ecology (UHSE) conceptual

tools (Tool), Databases (DB), longer Background Papers (BP) and Declarations & Charters (D&C).

Separate Appendices house (B) Figures & Tables, (C) Tools, (D) Databases, (E) Background Papers

and (F) Declarations & Charters. The small Databases, represent¡ng the Field Work and the

Sustainable Strategies Collation, both mainly early phase, contain information influential on

later Theory Development. Background Papers are theoretical background, cross-disciplinary

extension essays, or represent small topics or pieces of peripheral research carried out as

background work while thinking through the dissertation. Declarations & Charters are present

for completeness and optional reference.

Appendix B sections are preceded by Contents Lists for those sections.
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2.2 APPENDIX B: FIGURES & TABLES

(|TEMS tN BRACKETS MARK VOLUME I ORDER, BUT ARE NOT LOCATED lN THIS APPENDIX)

2.2,1 PRELIM'INARY PAGES
CONTENTS

(Plate 1: Context - The Living Earth)

2.2.2 
'NTRODUCÍrcN CONTENTS

(D&C 6.1: The lstanbul Declaration on Human Settlements)

(D&C 6.2: The Newcastle Declaration)

(D&C 6.3: The Earth Charter)

2.2.3 TVIETHODOLOGY
CONTENTS

(Tool 3.3: lnformation Spider: Traffic Reduction through Urban Design)

Figure 1: FRBI: Master Questionnaire

(DB 4.1: Research Journey:Places and Learnings)

Figure 2: FRBI: Form Letter Extract

Figure 3: FRBI:-EcoCommunity Short Assessment Sheet
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PRELIMINARY PAGES

(Plate 1: Conte¡rt - The Living Earth)

INTRODUCTION

(D&C 6.f : lstanbul Declaration on Human Set{lements)

(D&C 6.2: The Newcastle Declaration)

(D&C 6.3: The Earth Charter)

METHODOLOGY

(Tool 3.3: Information Spider: Traffic Reduction through Urban Design)
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Figure 1: FRBT: Master Questionnaire

CHARACTERISTICS OF THE COMMUNITY
NAME OF DEVELOPMENT

TOCAT¡ON

Country, State, City,/Town,/Suburb

TNFORMANT(S) & ROLESi QUAL|F|CAT|ON TO SPEAK FOR DEVELOPMENT; CONTACT ADDRESS; ALL PHONE

NUMBERS & FAXES & EMAIL IF ANY

Anyone lnvolved Can Speak For The Development But Nature Of Relationship ls Needed; Good To Have

lnformation From visioning Group And Also Less lnvolved Residents

CATEGORY

City/ Rural City/ Part City/ Centre City/ Sector/ Group Suburb/ Suburb/ Locality/ BlocU Housing Group/ Co-
-Housing/ 

Single Dwelling/ Rural Community/ Other

"GREENFIELDS" SITE OR RETROFIT/ REDEVELOPMENT

T¡MESCALE

Years Established/ Present Progresl Projected Approx. Start & Completion Dates

POPULATTON PRESENT OR PLANNED INCLUDING STAGING

POPULATION DENSITY

persons per Acre Or Hectare (Please Specify Which Measure Used); Number Of Households Total;
Percentages Of High, Medium & Low Density

SOI]RCE AND TRANSMISSION OF THE VISION

vrstoN & coNcEPTloN

Author{s} of vision; concept Development By?, Nature of Vision/ Philosophy;

Iterated; Updating Of Vision; Replacement Of Vision

SECTORAU SOCIO.ECONOMIC ORIGINS OF FOUNDERS

(Expressed As lncome Transfer, Blue Collar, White Collar, Merchant, Real-Estate Developer, Professional' '{Specify Which}, Retired {Piease Specify From Which Vocation lf Known}, Other-Please Explain)

PEOPTE WORKING ON TEAM: SlzE OF CORE GROUP; KEY PEOPLE

Names, Positions, l/D For Followup

SOC¡O.ECONOMIC MIX OF RESIDENTS OR PROPOSED RESIDENTS

IExpressed As Approximate Percentage Proportions] lncome Transfer, Blue Collar, White Collar, Merchant,
'professional, ietired {Please Spec'úy froin Wh¡ch Socio-Economic Group lf Known}, Other-Please Explain

HOW ARE THE RESIDENTS INVOLVED?

ORIGIN OF RESIDENTS

Source Of New Residents: General Public By AdvertisemenV Other; A Particular lnterest Group; Other

PRE.DESIGN PUBLIC EDUCATION

Type, people Targeted, Approx. Numbers Contacted; Type Of Education Process; Material Presented; Public-' 
triieetings {noiv lvlany?I SeF education Of Leader Group {lf Remarkable}

PRE-DESIGN PUBLIC CONSULTATION

Method Of ldentification Of Potential Residents: Already Known, Surrounding Community Consulted,
public Housing Waiting Lists Consulted, Advertising, Other; Types Of Consultation: Public Meeting,
Search Confeónce, Laige/Small Survey, lnvited lnterest Groups, Other tspecify); lssues Listing &

Prioritisation By Residents Pre Design

SYSTEM FOR PUBLIC INVOLVEMENT

No Formal System, lnclusion Of Representatives On Decision-Making B9d-y, Dev_elopment lm_all Enough To
ular MeetinglBriefings {Frequency?}, Decision
usl, Democratic Vot¡ng Systems, Mixed, Delegated,
pecify)

COMMUNITY.BUITDING SYSTEM ONCE ESTABLISHED
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Process Planning By Leader Group, New Residents Packages, Community Development Officer{S},
Community Meetings, {Frequency}, lnvolvement ln Decision-Making Structure, Design-ln Of
lnformal/Formal Meeting Places, Social Events, Educational/ Activity Groups, Community Task Forces,
lnterpersonal Relationship Processing Groups, Conflict Resolution Strategies {Details Of lnterest},
Resident Mediator, Electronic Communication Systems, Local Radio Station, Other

TYPE(S) OF EQU|TY OF RESIDENTS

Separate Ownership, Collective Ownership, Rental {From Whom}, Strata Title, Land Trust; Freehold;
Leasehold; Shareholding {Present Cost Per Share; Number Of Shares Per Person/ Per Family; Governance
& Justice Systems?)

HOW WAS ITIWILL IT BE PAID FOR AND BUILT?

FUNDING SOURCES

Especially Mention Creative Financing Strategies, Ethical Finance; Finance From Mixed Gov,t/ Private Or
Other Combinations, Developer; Development Value Capture And Finance For Low lncome People;
Sweat Equity; GovernmenU Big Businesl Global Aid Sources; Need For Special Purpose Funding &
Sources {Eg. Clean up Toxic Sites, Earthquake Damage Etc.}

LABOUR SOURCE FOR BUILDING

Ordinary Commercial, Stakeholders Self Build {Paid/Unpaid}, Lets System, Other

DESIGNING THE VISION

SIIE DESIGN: MATCHING DESIGN TO ECO-SYSTEM: INDIGATE METHOD lN DETAIL

What were the initial steps taken to effect this? Use of G15 {geographical information system}, use of
computers: modelling; use of intuition based on site geography and /or other details {which details?},
Application of theoretical concepts, thematic axes etc., Overlay techniques, threshold analysis, ult¡mate
environmental threshold, Bioregion analysis; carrying capacity estimates, flora & fauna studies, water
catchment mapping, geological survey, ground water studies, other

EIS (ENVIRONMENT IMPACT STATEMENT)

EIA performed as part of planning requirement, EIS not required/ not done, formal EIA {assessment} done
voluntarily, EIA irrelevant, EIA done before/ after plans drawn up/ integrated into planning, other
HIA? EIA? SIA?

WHAT IS IT LIKE THERE?

BUILDING MATERIATS TYPES & SOURCES

Local {which/whaVwhere}, distant: concrete, glas, bricks, tiles, t¡mber {virgin foresUplantation/ recycled paper}, plastics

{type, new,/recycled}; second-hand items

INDOOR MATERIALS

Toxicity; softwoods; hardwoods; glass; paints; plastics; furnishings; flues; gas

UNIFORMITY OF DESIGN & MATERIATS

lndividual uncoordinated, self-build, individual coordinated, developer-designed & coordinated, other

PRIVACY & PSYCHO.SPIRIruAL SPACE &COMMUNITY RESOURCES

Private space available to individual: personal private space, low-use wild places, 'power places', 'sacred sites'. places of
worship, not considered in overall design. other; personal territory for familielindividuals: sleeping area only,
accommodation: co-housing with assigned private space, separate house/apartmenUflat; separate land, garden
{small/large}. play areas {tyþe, privacy from adults, supervision by adults, other}; community-provided withdrawal
placelquiet places, meditat¡on facilities; formal/informal meeting places; cafes; restaurants; health centres;
alternative health centres; market; single shops; shopping centres (sizes: ); provision for adolescents
{what?}; Provision for old people {what?}. Provision for family recreation {what?}; Exercise facilities {what?}: Cycling,
walking, running, team sports, indoor sports, swimming, other

RESOURCE POOTING

lncome, equipment {type$, labour {1.E.T.S. or other schemet task forces}, tasks: washing, cooking, shopping, transport.
gardening, sewing, building, repairs & maintenance, child care, elderly care, other {what}

WHAT ECO-SENSITIVE INFRASTRUCTURE STRATEGIES HAVE BEEN USED?

TYPE OF TRANSPORT SYSTEM & STRATEGIES

Status of cart where parked, individual or community ownership, reduction strategies, public transport frateg¡es: rail,
light rail, tram, large bus, small but taxi, private ride-sharing schemes, priority lanet public ownership of vehicles for
hire/ use, time to public transport, frequency; other; percentage use of public transport as proportion of total private
trips, traffic calming, description of bicycle path and bicycle/car integration sylem: bicycle traffic lights, separation
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from traffic; pedestr¡anisât¡on pattern, provision for mobilisation of elderly, disabled, parents wíth young children.
goods del¡very system; connections with outside centrel distant places

ENERGY

Grid, generated by: oil. coal, cleaned coal, coal gat natural gas, hydro, wind, sol¿r, salt-electro, tidal, biomass {Vpe}
ot-her; co-genération (based on what, source to how many householdl buildings); individual generation: wind, solar
thermal, photovoltaic; biomaslcompressed waste, tidal, salt-electro; piped natural gas, coal gas, methane, wood
other; presently or intended; passive solar housing/ building design (briefly l¡st or describe strategies favoured).

SELF SUFFICIENCY

Percentage of food grown on site; use of Permaculture, greenhouses; percentage of energy generated locally; income
sources: extent of local indulry development and types of industry: large mono-indufiry, cottage industry, service
industry. other; income transfer proportion

WATER SYSTEM

Source{s} of water, mono or dual system (white/grey), aquifer recharge measures, formwater management: destination
of excess runoff, natural/ artificial wetlandt rainwater tanks with/ without diverteç with/without council subsidy;
identification & management of contamination issues

SEWERAGE SYSTEM

Sullage/ sewage separation, recycle {specify type/use}, sewerage sylem - household system {type, methane disposal) local
piocessing {size of group serviced per processing unit, dest¡nation of products}, distanUcentralised, sludge
dest¡natiorì/ use. effluent destination/ use & mode of transport

WASTE REUSE & RECYCTING

Domest¡c Aarbage sorting: at source, centrally; kerbside collection: mixed, sorted {categories available: paper, organid
kitchen, garden/ mulching offered, ferrous metals, non-ferrous metals, oil, chemicalt glass, toxic, dangerous,
general 'hard' rubbish, other; industrial waste details {will come back and examine in detail if a large issue in this
ðevelopment] details of reuse of ¡nterest, discharge {of what?} To: atmosphere, sea, river, land unsealed. land sealed.
incinerator - high temp/ low temp; contaminated land an element of development

WHAT cOT lT OFF THE GROUND (Story of lmplementation)?

GATEKEEPERS

Powerful people/ organ¡sat¡ons who/ which had/ have to be got on side in order to implement, such as
finance sources, local, state, federal departments (etc.) Directors of government departments,
government finance committees, ministers & members of parliament, particular planning authorities,
ElAs, power authorities, utilities; public acceptance; government policy; other: please explain

OBSTACLES:

Human: soc¡al, equity, consensus, conflict, dissent, intolerance, health, safety, nutrition, occupational,
employment; technical: pollution, transport, housing, materials, energy; economic/ finance;
environmenV eco-system: water, air, soil, geology, biota; political: policy, party politics, legal issues,

environment movement, public dissent, media, other

SOLUTIONS TO OBSTACLES Which solution applies to which obstacle

CRUCIAT STRATEGIES FOR IMPTEMENATION

What made the difference between just talking about the project and actually getting it off the ground?

QUALITY OF LIFE COMPARED WTH EXPERIENCE IN ORTHODOX COMMUNITIES

SATISFACTION WITH TIFESWLE

Assessment of success in applying ESD principles

Key features, creative solut¡ons, features for imminent solution, non-ideal features, bad features,
apparently insoluble problems

LEARNINGSI WISDOM FOR FUTURE

More on Philosophical Underpinnings

Anthropology
Culture
Psychology

9
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Figure 2: FRBI: Form Letter Extract

LISTS OF ¡NTERESTS

PR'MARY 
'NTEREST(Philosophical, process and social aspects of the development along with outcomes):

¡ lntentional "eco-" or "alternative" communities established some t¡me ago, preferably 10-15+
years

. "Organic" developments based on Christopher Alexander's "pattern language" or similar
systems (user- designed)

. Urban villages, especially "eco-villages" but also ¡nterested in what not to do

o New or old housing developments claimed to be ecologically sustainable

. State-of-the-art new or retrofit housing developments which include ecological principles

. State-of-the-art new or retrof¡t housing developments which include strong social equity
principles

. Government or developer-driven ("top down") ecologically sustainable communities

. Urban or suburban developments using extensive public part¡c¡pation ("bottom up")

. Community-driven housing, co-housing, cooperative housing or community development

o Fully integrated, stand-alone (not dependent on nat¡onal energy, water or sewerage grids)
developments

. Urban Permaculture, community gardens, urban greenhouses or other forms of substantial
local urban food production; substantial integrated, working urban Permaculture designs

. Advances in high density or medium density suburban developments (also interested in
examples of what not to do)

o Contaminated land reclamation to residential standard

. Environments designed to encourage wholistic and preventive ("high level wellness") health
and safety, especially pedestrianised localities and strategies to remove or discourage cars

. Car-dependent places which have managed to drastically reduce car use

. Canal developments, especially in swampland areas (not expected to be "sustainable")

TECHNICAL 
'INTERESÍ(Radical examples being sought):

. Non-toxic housing

. Passive solar housing design

¡ lnnovative housing/ "intelligent" or "smart" housing

o State-of-the art transport planning (especially traffic calming, car discouragement or removal,
bicycle and pedestrian- favouring arrangements, light rail systems)

. Urban strategies for stormwater capture and recycling

. Designing for water conservation

. Alternative (renewable) energy generation (eg. wind, solar thermal,, solar photo-voltaic,
biomass, geo-thermal, fuel cells, co-generation systems

. Advanced recycling

. On-site sewage treatment and recycling.
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Figure 3: FRBI: Ecocommunity Short Assessment Sheet

ECOCOMMUNITY DIAGNOSIS

LOCATION OF DEVELOPMENT

CONTACT PERSONS AND RELATIONSHIP TO DEVELOPMENT

PERSON 1

PERSON 2

PERSON 3

ADDRESSES, PHONE NUMBERS, FAXES & EMAIL ADDRESSES

PERSON 1

PERSON 2

PERSON 3

POPULATION OF DEVELOPMENT

PRESENT PROJECTED

AREA OF DEVELOPMENT DENSITY

VISION BY WHOM?

SUMMARY OF VISION/ THEME

APPROXIMATE DATE OF START OF CONCEPT:

OF COMPLETION STAGE ONE:

OF COMPLETION WHOLE PROJECT:

IN WHAT WAYS IS THIS AN ECO-DEVELOPMENT?

TRANSPORT

ENERGY

WATER

SEWERAGE

WASTE

MIXED DEVELOPMENT (WORK NEAR HOME)

COM M U NITY DEVELOPM ENT (COM M U N ITY PARTICI PATION)

SELF-SUFFICIENCY(ENERGY, FOOD, ECONOMIC,WATER, MATERIALS)

RESOURCE/ SHARING

DESIGN RESPECTING ENVIRONMENTAL THRESHOLDS

CONSERVATION/RESTORATION OF NATURAL SYSTEMS

ABORIGINAUOTH ER HISTORICAUHERITAG E

OTHER

WERE PRELIMINARY ASSESSMENTS REQUIRED OR DONE VOLUNTARILY:

HIA 5IA EIA

HOW IS THIS DEVELOPMENT ECONOMICALLY VIABLE?

LOCAL ECONOMTC & EQUITY SYSTEMS

CREATIVE FINANCE
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EARLY FINDINGS

Table 1: FRES: Swedish of ies Over Time

rmation from Per-Eric Siljestam, Planning Administrator, City Stockholm, 1

This Table demonstrates by the types of issues discussed, the levels of eco-social consciousness and intellectual flexibility often required in setting up EcoVillages
de novo. This is a very thoughtful, reflective and democratic lifestyle. Fashion following and blind lndividualist or Consumer mindsets provide a major challenge
How might such a carefully-conditioned, consumerist population be persuaded to change even slightly, in the direction of making a difference? The first step,
according to most interviewees, is to demonstrate what to do and why, and how to do it.s

Reasons

Both end up as fertiliser by different processes.

Woodchips have a heavy fungal load due to temperature &
humidity of storage requirements, causing lung problems in
timber workers.

Energy efficiency

Demand plus what could be placed on the given site; need to
accommodate meeting places for adults and children and not
damaqe the forest.

Not all wanted to grow food; steady income for local producers.

Decreased costs per person, minimum emissions. Studied Swedish
transport statistics and found journey-to-work , service & long
distance travel are not the problem (<1/3): short-distance, free-
time travel is nearlf half of all travel. Difficult to organise free-
time travel cooperatively, but felt to be so important that the
effort is being made.

Assessed as an information oroblem to be solved.

1993

Walgaast toilet (separates urine & faeces)

Compressed pellets from sawmills.

More condensed village, one furnace, solar cells on roof of
common house.

30

Kitchen gardens plus large plots for some only; field set aside for
cooperative gardening; local farmers to supply some.

Easy to use phone + an information programme to book a place in
a car going somewhere; solid agreements about use of minibuses
at specific times on specific routes; local cooperation:
opportunities re sports, hikes, fishing; decreased commuting
from encouraging home work; imports of some commodities in
bulk (food, some energy, meat, bread, eggs all delivered to
common housel: LETS and other tvoes of local exchanoe.

Original
Definition 1987;

Concept'An
Ecovillaoe'

Composting toilets

Woodchips

Several furnaces
required if village
low densitv.

50-70

Self-sufficiency;
3ha food
production area.

Always intended
co-travelling: not
formulated early
on.

Technological
Solutions

Forest-Derived
Energy

Heating
Systems

Number of
Houses

Agriculture

Traffic

(Plate 2: Collage: Blå Kilde Gärde)
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Table 2: FRRRES: Danish Research

Sinole familv

Project-oriented teaching: pupils define
subject, teachers are consultants; learn
from experience, minimal guidance;

New model: choose 3 schools, split up (34)
classes & recombine in neighbourhood
groups attached to society - all ages mixed,
all placed near own dwelling;

Planning & realising periods;
Parents & locals invited to join the work;
hioh orioritv on dialooue.

Solution of problems re locality, lifestyle,
environment, traffic, social life, land use,
locations for common activities, meeting
places, seeking buy-back of common land.

Jæoerspris

Population 19.552.
Area 40

many commute toPoor

No tradition for involvement, but open-
minded.

Medium interact¡on

Teacher concern re proposed landfill;
concern re how to work with
environmental education for action in
schools: Droiect-oriented teachino adooted.

departments
children;

local government and

local

Agartments & sinqle family

Low interaction

13 schools, often large with t60
commuting teachers (non-local)

Children & teachers become experts and
advisers for local society on garbage,
water saving etc.; information collection
& database, local project initiation (eg
on local housing estate), assist concrete
local action plans, knowledge of local
policy, politics, technical options; offer
pupils' work to start up;

Class specialisation in different areas of
knowledoe

Hvidovre
Suburb of København, very dense
Population rl8,730
Area22kmz

Lower middle & upper working class

Anonymous (large scale urban)

Sinole fam¡lv

Traditional

Social control (pos¡t¡ve & negat¡ve)

School = community centre; took over
local government policy-making on
garbage due to political incapacity

Strong local organ¡sation, needed new
theme for get-togethert now provided
by ecology and pressuring local
oovernment

Seen as'the enemy'to be pressurised on
performance rather than partnered

Expertise in gârbage and related subjects
relative to parochial scale

Public meetings at school
Test-families in pílot garbage scheme

Poor performance of municipality,
especially around garbage & recycling

Kielleruo
Very large municipality, mid Jutland
Population 13,419
Area 255 km2

Fairly poor/limited options;
Low oooulation
5ceptical, conf lictual fsícJ

Sinqle familv
2-income, larqe cars

]lernina

Loca I conservation strategy
demonstration; fulfil need to meet
(social needs); access to single family
suburbs; accessing local reality
(conflicts, politics, conditions, social
realities, tendency to not be
involved)

Rich, successful, development +++;
few ooor

Wow! let's act!!

Very positive, active, self-made, hard-
workino

Liüle time for, even though important
to them: occupied by sport or sitting
at home

Low interaction

Keen to back up local school

Especially in the past: joint projects -
get a conta¡ner, hold parties (work
together little)

Work with, eg to make local Green
Centre

Green Centre: demonstration of
ecological techniques, ecological
gardening, composting, water
conservation; building dome (to
clean water)

Very large, provinc¡al, míd Jutlancl,
112-1l3 st¡ll working on farms

Population 57,965
Aräa 541 km2

llous¡nq Stvle
Fam¡lv chafactef
Relatlonshtp to

Chlldren

R€lat¡onsh¡p to
Neiohbours

Relat¡onsh¡p to
Schools

Commun¡ty
Actlv¡t¡es

Relat¡onsh¡p to
Munlclpal¡ty

Prolect fype

Local Problems/
lssues

Descriptlon
Populations 01/96

Commune

Econom¡c

Corilmun¡ty
At'tltude

Communlty Self
Esteem
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Table 3: FRRRES: Danish Research

Limited time of project.

Differing senses of time between 10 year olds and government departments.

Communication issues due to differences in position (all except Kjellerup).

Structural issueg especially re differences between schools, local government & everyday life:.

Process orientation vs division of day into topics.

Parental expectations re basic learning.

Local level political activity requíred of teachers.

Teachers' work conditions: union demands, time, lack of pay for extra work involved (varies with teacher).

To have child partners, must accept their position, affirm their ideas, allow them real influence without putting up with 'rubbish'.

Buck-pasing between local government departments - often 3-4 departments involved: needs intra-LG cooperation (most LG-improving, accepting multi-disciplinar nature of
environmeital issues); most of Denmark has this democratic structure by tradition - flats, organisationt schools - "a very different story in Sweden".

Taught social relevance of their suggestions,

Appreciation of budget issues.

Learning how to argue for something, how to organise & get people in to help with things.

Self-sufficiency.

Role definition for young people within community: motivation to stay in future lives.

Child solutions tend to be non-traditional, low cost - affirmed.

Benef¡ts to
Children

Problems
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Model presented as EEC project with applications in France, United Kingdom & Portugal. Expression varied in major ways according to country/culture.

Portuguese project the most similar to Danish, but simplified to use children as messengers to influence parents: not a remarkable strategy.

United Kingdom did big surveys with questionnaires seeking extent of environmental knowledge; school children used this information to rewrite questionnaires. Nothing
changed.

" Danish museums have been like that for years! ").

comment.puns requiregovernment 4-yearrequrresplanning

Locãl governmênt: community building, cãpacity building, comniunication with & feedback from community, suicide reduct¡on, youth issues, many social goals, technical.
Community: inclusion, life options.

Community are real experts on local conditions.

Conclusion that eco-social solutions need to be far more local (neighbourhood) - local government knowledge is still too general for meaningful change.

Community development needs a theme, and to work with one thing at a time, step-by-step.

Ecology is an excellent theme because ongoing and with universal relevance.

Local differences in response demonstrate the crucial role of local interpretation to environmental solutions.

Key educational experience affirms children's suggestions, teaches how to defend projects through budget debates, check for real social relevance, argue for positions,
dialogue with others, initiate & organise assistance from other people.

Local informal social debates involve many people, heal alienation & fear. 2-3 month pr into schools for days or weeks of non-organised contact &
activity; debate to establish issues f irst, soive problems later, real problems, planning p chool work, will become an annual event. lf backed up by local
government, technology people, local politicians, can officially invite people to join, a

Proportion of school time allocated: 3 daylweek at start for preparation, then one day/week in discussion with invited people; then 1 month planning; then several weeks at 3
daylweek (school hours) to work on it (older children have conflict with exam times).

local people. A solution is to take ñranyäf these back in a community-building process. This may require review of local regulations (eg composting, suburban presence of
pigs. poultry; old Danish laws allowing hooved but forbidding cloven-hooved animals).

Natlonal,
lntematlonal
Context & Trlals

Theoretical lssues

(Source 2&3: lnterv r irgitte H n

These Tables report the so-called 'Quark Cooperative Programmes'
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Figure 4: FRRR: The Good News - Noteworthy MFP Australia Proiects

MFP PROJECTS
lnformation provided by former senior staff member, Email communication Wednesday, 29

March 2000.

"Heres [sic] a lew off the top of my head. There are literally hundreds like this - all small and
inconspicuous. I will have some more in a few days."

FUNDED:

Ozone depleting substances study for Australia - working in _conjunction-with CSIRO

Melbourne, ðeveloped data for on-forwarding to Tokyo for compilat¡on ¡nto global data
base. Funded by MFP Australia and MA IAJ (friends of MFP) in Japan.

Development of ozone depleting toring capability with Australian
personnel at Technology Park. company - Australian Air
something - Now part of Def

Construction and equipping of $4 million lan Wark Research lnstitute at University of SA. For

info on them and what they do - search on lWRl.unisa.edu.au.
<http://www.iwri.un isa.edu.a u/>t

Assisted establishment of Defence Teaming Centre (British Aerospace, Motorola, CAE MRad,
Vision Systems, Hawker de Havilland et al) atTechnology Park.

Funded 10 visits by US team developing Cluster Based Economies (previous-successes Silicon
Valley and Austin, Texas) which culminated in adoption of this model of industry
development by DIST/EDA.

Designed and project managed construction of the Barker lnlet, Range Road.and Magazine
Cieek wetlands at Gillman, Dry Creek < Wingfield in South Australia (the largest
CONSTRUCTED wetlands in the world).

Construction and initial development of Science Park attached to Flinders University and
Technology Park, UniversitY of SA.

Funded feasibility study and compulsory land acquisition leading to Mawson Lakes residential
development JV with LMC.

Funded 5O% of annual salaries for numerous professors and associate professors at various
Adelaide based Universities.

Funded water quality monitoring and development of equipment by University of Adelaide.

Funded initial budget for CRC Water Quality and Treatment (UniSA/,AWQC Bolivar).

Designed, established private financing and project managed ¡n¡tial investigations which led
to construction of Bolivar Virginia Pipeline'

Funded study by CSIRO groundwater into aquifer properties on Northern Adelaide Plains

Aquifer tó dêtermine 'drawdown' created by Virginia irrigators and-increasing salinity
from sea and feasibility of winter injection of disinfected treated effluent from Bolivar
Pipeline Scheme.

Part funded 1994 CSIRO / NATO CCMS conference in Adelaide on Soil Contaminants in the
Asia Pacific Region.

AI.SO:

Funded R&D by Flinders University to establish biodegradation rates for starch based
polymers uied for'plastic' bags and utensils in Europe (MATER-B¡).

Funded Happy Valley Council (now DC Onkaparinga) for $5K to trial biodegradable starch
polymer bags for green waste collection and shredding'

Funded several NATIONAL packagers of frozen bait to trial biodegradable starch based
polymer bags for frozen bait t-o avoid litter problem and asphyxiation of dolphins and
other mammals encountering plastic bait bags.
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Funded Poly products P /L in South Australia for production trials using 100k9
polymeitö modify plastic extrusion plant to su¡t starch polymers. Resulted
widespread avai labi I ity/use/adoption of this product'

of starch
in more

Funded $25K R&D and project management expenditure to 'con-ìpost' 35,000 m3 of buried
sheep at Levels Stock páddocks to convert to humus - bulk of which has been sold. This
led tb decision by Flinders Uni. to become involved in composting several thousand tonnes
of dead tuna fish at Port Lincoln following devastating storm which destroyed sea based

farm stock. The expertise developed over the 2 year program provided Flinders University
with the impetus tò establish Flinders Biotechnologies Pty Ltd wh¡ch offers similar services

throughout Asia Pacific region.

Funded and assisted with firing tests for bricks made with sewage sludge - resulting in 307o

reduction in energy requirements (FAI.ZON and Hallett Brick lndustries). Subsequently_
discontinued wheî fluóride emissions were encountered by adjacent landowners and EPA

wanted sludge use discontinued to avoid visible smoke generation during brick firing -

although no fluoride was present in sewage sludge). Now smoke is invisible and
complaints have dropped o'fl 99o/o.

t "This research institute, located in Adelaide, South Australia, conducts a range of fundamental
and applied research into minerals and materials science and technology. lt specialises in particle
and material surfaces." (and trains post-graduate students) Source: website: lWRl.unisa.edu'au/.

Author's Additions
Telemedicine

Port Adelaide revegetation with community assistance

Social lssues Descriptors for Development (Social lssues Team)

Total Catchment Management

Sustainable Development Database

Financial backing for Mawson Centre for Environmental Studies third world scholarships

Salisbury-Virginia Pipeline

lndustrial Ecology Audit

Transport & Environment Arts Project (three programmes linking-the linkages between social,

environmental and transport issues: "The Osborn Station Public Art Program", "The
Community Workshop Piogram" and "The Port Parade Schools Program").. Set up in
partnershiþ between MFP ãnd Port Community Arts Centre, community, schools and
artworkers

New Haven Village steP-uP Proiect

A 65-building, s-acre, medium density development under control of the 5A Housing Trust.

lncorporatin g 3Oo/o reduction energy usage, higher renewables contribution to energy supply,
gOø redt¡Aion CO., passive solar design, grey water and storm water reuse, xeriscape
gardens, solar HWS, þeothe ning (in-ground heat exchange), building to a

price ($120,000 maximum), c-private boundaries, giving semi-private
äxtension of private land, a igat¡on, remote metering, shared metering,
common trenching of utilities.
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StrateqvBarrier
. Consciousness raising campaigns
. Public participation in decision making
. Demonstration projects
. lncentives, disincentives

Belief Systems
. Doubt¡ng a problem exists
. Supporting status quo

. Special courses; integral to usual courses

. lmproved eco-social education all levels; central focus for
Jerrabomberra development

. Eco-social investigation & built environment experimentation =
core of Jerrabomberra concept

. Different research tasks in different areas of Jerrabomberra
Valley development

Knowledge
. lgnorance of environmental issues
(developers, planners, builders,

tradespeople, academics, public)f
. Lack of experience & eco-social

practical knowledge/

safe, incremental, reversible, socially rewarding,
cost-effective; incentives

. Create change by using 'the converted' to implement first demos

. Present full cost scenario (education), full cost pricing,
disincentives

. Make changeFear
. Of change/
. Of financial lossf

. Task-related multi-government mu lti-disci pli nary project teams

. Decision-maker education (similar to European Eco-Counsellor
training)

. Combined lnter-governmental & lnter-departmental policy
coordinating body

.'Glass' Government (transparent)

Communication
. Poor inter- & intra-government

communication
. Opaque Government (poor,

controlling and secretive
communication with citizens)f

. Public participat¡on, small scale part¡cipatory democracy, small
scale decision making, round tables, charrettes, residents &
environmentalists in task groups

. Earlv public participation and public consultation, before and
during design phase

Exclusive Processes
. Exclusion of residents from

planning and decision processl
authoritarian system/

. Exclusion of environmentalists
from planning and decision
process

. lmmutable plans precede public
involvement

Expose all cross subsidy; rearrange to favour eco-social goals
User pays, financial incentives & disincentives
Creative finance, Community Land Trusts, land banking

. Government seed funding

. Government guarantees

. Compensation

. Retrofit

a

a

a

Financial Structures
. Sunk capital
. Cross subsidisation against

ecological solutions and
behaviours

. Rewards for inappropriate
practices

. Taxation structu res disincentive

. Low income funding problems

. Mistrust of lonq term market
. Review all legislation
. Replace with modular, functional law system in plain English
. Community Title Legislation (ACI)
. All building codes functional, avoid rigid specifications
. Re- & de-zoning
. Policy leverage favouring ESD
. Educãte public that 'community' does not mean 'commune' (ie

hippies)

Urban Laws, Regulations,
Policy/

¡ Difficulty for innovative projects

. Education, demonstration projects

. Rezoning for mixed use, higher density; long range strategic
planning which r

. Analyse car adva logical satisfaction
elements) and pr

Existing Structural L¡m¡tat¡ons/
o Mental
. Physical (urban form)f
o Attachment to cars

Table 4: Barriers to Urban

ersen,Drewes & Da n lle's 'Scenario Wo n n9s
llected responses in Jerrabomberra Valley National ldeas

fin
column 1. Column 2 derived from co
Competition (Rounsefell 1 994c: 46).

(Plate 3: Collage: New Haven: The MFP 'Step'Up' Proiect)
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ECDESD'RCD

Tends bottom-up with local semi-top-down
firesoul

Tends top-down with developer or
government Dr¡vers

People & Nature orientedResources oriented

Enabling emergence,'gardening'Controlling

Values driven

Biocentric

Economics driven

Anthropocentric

Ecosyslem focusEnvironment & resource focus

Allscales connected, humans embedded in
ecosystems

Environment external to human act¡v¡ty

Cyclic, holistic, complexLinear, compartmenta lised, reduct¡onist

Generalist plus special interestSpecialist

Lively, messy, creative, webbyTends towards sterility, tidiness, simple
order

Preventive activity; seeks systemic health,
healing; Biomimicry

Looks for underlying causes for remediation,
ways to link functions

Technofix for symptoms

Technofix for toxicity; Biocooptation

Metaphors: building, machine, modularity Metaphors: web, organism, evolution

Question: " How can we best align with Nature
in the way we live?"

HOW TO HEAL AND ENHANCE?

Question: " How much can we exploit this
before the whole thing collapses?"

HOW TO USE (EFFICIENTLY)?

'To allow, to forbid but not to require' 'Walk
your talk' 'Walk the land and let it speak to
you'

(Synthesis, Meeting Needs Lightly)

'A place for everything and everything in
its place' 'we can't afford NOT to
develop'

(Control, Markets, Profits)

5: CM: ESD vs ECD

(People committed to ECD also use RSD strateg lgs, conceptual narrowness)

(Plate 4: Collage: Urban Ecology Australia)

(BP 5.1: Helsinki Paper on MFP-Australia)

(Plate 5: Collage: MFP Aspirations)
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Table 6: FR: MFP The Bad News
Newspaper, Author Comment

The Austra n Resignation CEO Ross Kennan a MFP Board lost n his ability to tver

John Kerin required goals

Adelaide ser Effort by astructure M tn ister n to force progress owt ng "shock resignation
55% opposition,Paul Starick. Michael

Foster
of cEo Ross Kennan Accompan ied by 500-person pol wh ich showed
31% should continue, 14% uncertain

laide Advertiser to attract pu lc atte nt¡on to the many projects n tra in,

Paul Starick [more progress was made
pers.comm.l

by this acting cEo than all other

The City Messenger
Adelalde
Jeremy Pudney

"There now a major ect n laide that e MFP, newly er Jo n

Olsen, is not involved in."

Ade r Re Dr. an the AABC
Phillip Coorey

Advertiser New Haven Project ts never mentioned as an MF P pro n such a êS, nor
Phillip Coorey telemed tclne startu P, pioneen ng catchment management, startup

ndustrial Ecology...
funding for numerous

maJor tech nolog rca p roJ ects,

a Advertiser State' s ¡d publ tc serva nt Dr Robert Web bef, of AAPB departs
Phillip Coorey achievi ng nea rly 3 yea rs after grven $+.em budget for th¡ s pu rpose (>$Em spent).

Adela Announcement radical revision MFP concept MFP as a quasi-

Greg Kelton governmental organisation

Title

High-tech city
rocked as CEO
resigns

Deliver or else, MFP
warned: Threat to
axe project:
"either we get
runs on the board
or there is no
funding"

MFP staff face
deadline: Do-or-die
campaign planned

Still not sure what
MFP means? Under
its present Olsen-
led revival, MFP
seems to mean...
Many Fingers in
Pies

MFP chief to be
questioned

MFP pay, trips cost
$54m... but no keY
projects yet
delivered

MPs investigate
MFP consortium

MFP dies: long live
the city

"The MFP has been

Date, page

3011"U',95:4

11121'9521-2

21121',95:9

21t51',97:1

3t7l'97:6

5l7l'97:1

117l'97:3

3l8l'97:"1-2
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Use for Gillman must be found. Under consideration. Adequater demand questioned
more "pie- in-the-sky ideas that only soak up taxpayers' dollars" (Shadow Treasury
spokesman). Housing unlikely due to remediation costs. Needs Government ¡nput.
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of focus to Torrens Domain Project development, Adela
Trevor Rose ex-BHP as director; after "demise" of MFP proper

appointment of

Comment

Adelaide Advertiser
Regina Titelus

Adelaide Advertiser
Paul Starick

Adelaide Advertiser
Editorial

Adelaide Advertiser
PaulStarick, Anthony
Keane, Greg Kelton

Newspaper, Author

Project boss for the
MFP

This was to be a
city. Now it will
never be.

Nothing going
nowhere

MFP boss: it had an
image of failure

Title

scrapped - and a
powerful new
development
corporation
responsible for
driving
development in
the city will take
over."

20l8l'97:2O

26111'98:4

'l3l8l'97:12

14181',97:3

Date, page

Papers: MFP Australia: Helsi Paper

(Plate 6: Collage: MFP Reincarnation 1994)
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2.2.5 T,ilODELS & flTINDSCAPES

CONTENTS

Table 7: CM: Characteristics Required of an Ecological Model

Table 8: CM: Purposes of Models

Table 9: CM: Ellen's Ecosystem Approach to Anthropology

(BP 5.2: Transactional Analysis as a Multi-Scale Model for the Social Sciences)

Table 10: CM: Metaphysical Archetypes: Substance Pluralism vs Substance Monism

(BP 5.3: Working with Vague lnformation: q-Analysis &Fuzzy Logic)

Table 1 1 : RRCM: Entry 101 - Patterns of Sustainability

(D&C 6.4: Principles from the Charter of the New Urbanism)

(BP 5.4: The Problem of Cause)

(Plate 7: Collage: Metaphor in Built Environment)

Table 12: CMCE: Metaphoric Potentialfor Ecological Paradigm

Table 13: ES: Strategies for Learning Approach to Ecological Management

Figure 5: E5: The NMB Bank Amsterdam

Table 14: CM: New Orders in Society

Figure 6: BICMES: Competing Models

Table 15: RRES: : Planners Suggest Strategies for Large Scale Public Consultations

Table 16: ESCM: Conversation (vs Debate)
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Characteristics Required of Model

Provide a framework for an 'ecological approach' to human communit¡es

Provide a generic approach that encourages but does not require an ecological attitude (to
enable comparison of ideal and current practice)

Locate humans and their settlements within the natural world

Assist in reconceptualising the human relationship with Earth 'as if the eco mattered','as if
people mattered' (and indeed also ?s if the ego mattered'

Allow the translation of ecological knowledge ¡nto a human dominated context

Take account of complex, dynamic, nonlinear and evolutionary aspects of relatedness

Provide an understanding of the place of mechanistic explanation within the complex
world

Provide concepts for working with process and complexity

Take account of all scales and translation from one scale to another

Take account of time issues

Allow for structural and functional aspects

Connect the ecologicaf and the social; ¡nternal¡se the 'externalities'

Take account of relationship issues such as values, ethics, politics and policy

Suggest new approaches to the solution of eco-social problems

Be compatible with scientífic research and current pract¡ce

Support Eclecticism and the practical reality of Conceptual Pluralism

Build on known strengths of other approaches

Maximise opportunity for creative problem solving

Provide an educational and integrative framework for planners, policy makers, urban
desig ners, academics, students

Co-orientate multi-disci pl ina ry communication

Provide a framework for implementat¡on and evaluation of eco-¡ntegrat¡ve strateg¡es

Locate the author's work on a framework which allows translation across disciplines and
subject areas.

MODELS & MINDSCAPES

Table 7: CM: Characteristics ired of an cal Model

Link Elements of Ecological Model Contr¡buted by UHSE Approach
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Table 8: CM: of Models
Moderate Generality Moderate

Precision lndicator Models

Model overall magnitude & direction of
change; aggregate measures of system
performance

Standard Gross National Product, green
Net National Product (Måler);
indicators of ecosystem health
(Costanza, Norton & Haskell);
microcosm systems analysis: ecosystem
performance indices (Taub)

Macro

Low

Moderate

Low

Moderate

High Realism lmpact Analysis
Models

Accurate representation of
underlying processes of a
specif ic system; dynamic,
nonlinear, evolutionary

Coastal physical-biological-
chemical models (Wroblewski &
Hof mann); coastal landscape
dynamics (Costanza, Sklar &
White)

Site specific, micro

High space & time

Low

High

Moderate

High Precision Analytical Models

Balance between mechanistic, small scale
high flux & general whole system, noise
damping; closely fit existing data

Hannon & Joiris economic input-output
models for ecosystems (use of indicator
variables); Duchin resource-refuse analysis
for industry; Klein large econometric
models predicting short-run behaviour of
economy

May shorten time frames and simplify
relationships

High

Low

Low

High

High Generality Conceptual
Models

Highly idealised, address basic
questions about limits of
systems in ecological context,
few state variables

Simple linear & non-linear
economic & ecological models
eg Holling's Four Box model;
Brown & Roughgarden's
ecological economy model,
most macro-economic,
economic growth models &
evolutionary games

Macro

Low

High

Low

Low

Purpose

Qualities

Examples

Scale

Resolution

Generality

(broad range of
system
behaviours
represented in
one model)

Realism
(qualitatively
realistic)

Precision
(quantitatively
precise)

on Costanza, Wain & r993

I
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Table 9: Ellen's to

(After Ellen 1982:

(BP 5.2: Transactional Analysis as a Multi-Scale Model for the Social Sciences)

& temporal aspects, replace rigid cuanal¡ical units which encompassNew a

Paper: CauseofProblemBackgroundLink:
recogn

variable.
areles

master'
riab

key
va

I
le
o

pulti
gross
m

nglest
structure:

than
social

rather
&re

oncausatiof
on

modelWeb

n asymmetricaenvironment & behaviour,
llacy.

relnteraction: mutua
Avoids determinist-possibilist

simplistic anae system impacts, traps
noFocus

Sensit¡vity to l¡fe cycle analysis.

bounded units.
ldentified by niche occupied.
problems in analysing culture or society in terms of niche, predation, disease, adequacy of function, adaptation, biology, physics' Population

often correlates with these. Link: Criteria under UHSE, especially Population & Community.
Ecological ap e of goods, materials, people, qenes.etc between populations.- Deals less well with
intañgiblei. distinguish larger scale populations (eg re.gional population). [Note: ongoing issues related to
globa'tisatio is nol a probtem so much with the model as with the actual ecosystem, as real boundaries and

are overcome

relations (energy inppopulation or territoria common tropgroup are approximatelyas anHumans

Explanatory Comments

Ineutraorpredatory)or(parasiticativene9list),(mutuapositiveasanalysedtswebs
pecies.

foodhthroug
systemsI

associated
haviou

species
tolent

Rule: behaviour can't exist in eco isolation.
behaviourronment is

Relationships between
(commensalist),

Connectivity and
Mutual Causality

Process

Populations as
Analytical Units

Frameworks for
Description &
Analysis

Characteristic Focal
Points in Ecological

Anthropology

Monism

Complexity

I
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Table 10: CM: Substance Pluralism vs Monism

. Nature is separate

. Nature is indifferent to
us, blind, dead

o Matter is passive
. Nature is matter in

motion
. Therefore possess,

exploit Nature
. The f¡ttest survive; too

bad aboutthe rest

¡ Reality is grim; Nature
lurks; moral indifference
to Nature

. Therefore dominate
Nature; ruthless
Capitalist exploitation

. Formal Utilitarian
landscapes

. Recent 'sugary'
Mythology of 'freely
choosing individuals'

same ruthlessness

a is dead

. Social Atomism

. Materialism, free enterprise,
competitive self interest

. Body-matter alienation:
m ind/values equated, va lues
performance-driven, includ ing
body function (machine)

¡ Detachment from self, especially
body, animal & meaningful self:
isolation, alienation, cynicism,
angst

. Lives arbitrary, meaningless

. Subjectivism

Social Effects

. Cosmology of Science is
Cosmology = Myth, Science
supersedes Cosmology: thus
destroys Cosmology (red undant)

Fact-value split
. Mind/spirit - body split; body =

machine; body = bad; body =
burden; body alienated

o Design for Geometry, efficiency
[control is paramount]

. lndividualist

. Materialist

. Reductionist
o Value is subjective
. Self interest drives
everything

. lndividualism is antisocial so
contract with State/Soveri g n
to enforce Morality if not
espoused in self interest (fear
rules)

Characteristics

. God gave Mathematics
(Geometry); matter described
by Geometry

¡ Laws cover all phenomena
. Clockwork universe
. Determinist
. objectivist splits subject &

object
o Mind-body Dualism
o lncorporates Atomism
o Mentioned particles

Epistemology
Methodoloqv

¡ Newton
denounced
Cartesian Physics

. World has a
fundamental
mathematic

. Maths
Methodology (later
Quantitative
Chemistry)

. Reductionism

. Mechanism
¡ Newtonian

Atomism

. Measurement
maths, quantitative

. Science of
mechanics,
mathematical
method

. Philosophy
primarily mental;
Vortex Theory;
Mechanism;
Reductionism

Proponents

. Kepler

. Galileo

r Descartes

. Newton

. Revival of
ancients:
Gassendi,
Democritus,
Lucretius

. (Locke)

. Hobbes

. Substance Pluralism
¡ Atoms are primary

units
o Atom is solid unit,

real
. All else =

aggregations of
atoms

. 3 types:
-mechanistic
-dynamic (internally

driven)
-alegal(random,

non-deterministic)
o Realist

Ontology

. Substance Pluralism

. Context for modern
Atomism

. Realist

¡ Matter is primary
. Motion causes all

forms and processes
. Recognises kinetic

energy, all else is
'occult'

Mechanism

Atomism

2l



Environmental Effects

. Nature is very high in
telos, spirit, agency

¡ Humans are in a web of
relationships with other
humans & Nature

. Harmony with Nature
sought

. lnclusive approach

. Collectivism.

Social Effects

.Mind-body integration; body
therapies,'grounding' therapies;

[. Wholistic Medicíne, Clinical
Ecologyl

. lntegration of intellect,
emotions, aesthetics, spirit,
ecosystem in self

. Cosmological rehabilitation
efforts

. Nature Romanticism (18C) and
social movements (eg child, slave
& animal rights; utopian
yearnings) in reaction to loss of
meanino; counter-cultures

Characteristics

. Flow; oceanic continuum

. Ripples create diversity
[Webs & networks]

Epistemology
Methodoloov

¡ Many eschew
Science as related
to Atomism fNeo-
Primitivisml

¡ Science is useful
. Science is not

literal Truth
.'APproPriate'

technology,
research;
qualitative
research Y

. Mathews

. Ecological
philosophers

o Deep
ecologists

[. Green
Theory of
Value
proponents

(Goodín 1992)

ProponentsOntology

. Substance Monism

. Substance is unitary
o Unit is organism-in-
environment

. Nested self system

. Realist

Monism

(Based on M 1991:7

(BP 5.3: Working with Vague lnformation: q'Analysis & Fuzzy Logic)
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Table 11: RRCM: fol - Patterns for nabil

rce: Entry 101: JVN

Use High Energy Products
No Supply Lines in or Pipelines Out
Keep Roof Water for Drinking
Localise Food Production
Encourage Endemic Foods

Create a Sustainable Physical lnfrastructure
No More New Subdivisions
Spaces at the Centres
Appropriate Public TransPort
lncrease Densities
Variety of Size, Quality, Forms, Types and Functions

of Buildings in Every Area
Cohousing Schemes

Smaller Houses

Negotiation Principles for Removal of Fences

Transport
The Problem with Cars is ...

Pedestrian Ways
Reduce Traffic Path Distances - More Short Cuts and

No Dead Ends

Bike Paths

Low Speed Vehicle Ways

Local Area Business Network
Develop Telecentres and Telecottages
Electronic Bulletin Board and Trading Wide Access

lnformation Superhighways
Communication
Making it Possible

Control of the Economy
Ecological Balance of Trade
Use Real lndicators
Reduce, Reuse, Recycle

One Systems Output is Another Systems lnput
Kerbside Recycling
Waste Management for Future Resource "Mining".
Localise Sewage Treatment and Recycling.

Sustainable Dying
Living Machines
Sewerage Processing as a Work of Att.
Diversify and lntegrate Resource Procurement

Timber Supply as Urban Planting
lntegrate Natural Ecologies with Urban Use Patterns

Reuse Redundant Land
Develop Bioshelters for Land Regeneration
Community Gardens
De-Pipe Street Stormwater Disposal

Network of Advisors and Technicians

Developer Training Systems

Designer Training Systems

Builder Training Systems

User Training Systems

Eliminate Super Voltage Grids

Localise, lntegrate and Diversify Energy Generation
Change Energy Use & Generation to minimise Peak

Loadings

Consensus of Vision
Make Sure Everyone Understands the lssues

Create a Sense of ldentity and Continuity
Set Sustainable Time Horizons.

The City as a Natural EcosYstem

Repair the Damage
A Fair Share of the Biomass

Set Viable Population Limits
Y.I.M.B.Y.
Successful Practical Projects

Ecological Evaluation Systems

Develop an EcoCost Budget for Proposed
Developments

Minimise EcoCost of Buildings
Make Buildings Better
Land Tenure
Environmental Cost of Land Occupation
Land Tax as a Transition Mechanism

Susta¡nability Covenants
Biodiversity and Habitat Preservation and

Recovery

Create a Sustainable SocietY

Sustainable Governance
Social Justice lnfrastructure
Glass Bureaucracy
Community Pa rticiPation
Create a Sustainable EconomY

Base the
Monetary System on Sustainable Resource

Base
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(D&C 5.4: Principles from the Charter of the New Urbanism)

(BP 5.4: The Problem of Cause)

(Plate 7: Collage: Metaphor in Built Environment)

12:
Resilient, reciprocal, emergent, development [as distinctfrom grovvth], ebb & flow, cultivate, seed, harvest, potential, fittingness, both/and.

Things take time, nurturing, maturing, growth, fulfilment, decline, death, unique, unpredictable. Life cycle, long-term, medium term, very long
term

You can't do just one thing, diversity, resilience, competition and collaboration, carrying capacity, vulnerability, cyclicity, continuity, time for
development. Web, threshold, evolution, emergence, dynamic.

Counterpoint dissonance, harmony, mixed voices and instruments, themes and variations. Orchestrate.

Discovery, exploration, adventure, questing, knowledge, insight new experience, risk, vulnerability, error, accomplishment.

Emergence, unfolding, (Barry Commoner's aphorisms), satisfierlpseudo-satisfier, needs-based, synthesis, Complementary, integration, synchrony,
synchronicity, pulsation, creative, xJyJz-thinking, perspective, fuzzy, connectivity, connectedness, connectance, relative disconnection,
constraints, reinforcinglbalancing feedback, positivelnegative feedback, thresholds, instability zones, organising principles, journeys, webs,
intangibles, backcloth & traffic, association with, barrier-thinking, bridge-building, return time, mastery, permeable boundaries, turbulence,
Ianguage, signal. trigger, self-organise, l-thou, diversity, diverse ecologies, divergence, convergence, interference field, interference pattern,
adhocracy, open system, balance poínt, adjustment, orchestration, catalysis, healing.

Words for lnformation-
Rich, Multi-Myth World

Concepts for Social/
Environmental Policy

From Ecology

From Music

Learning-related

Further Additions from
this Author

M 1995: 477,
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Table 13: ES:

Text rngs

for

tma se text summary

to Ecol ical

1995:47

Chairperson's role is to suppress openness and group processes, resulting in frustration and obscuration

Bad habits: avoiding feelings by focusing on 'the facts', interruption, poor listening, withdrawal, resistance to
all suggestions, long-windedness, putting-down other participants, scapegoating

Skills needed: active listening, giving constructive feedback, receiving feedback, understanding need for
support of group for sharing feeling-level issues, appropríately targetted creatíve processes

Especially for long-term, ongoing processes. Regular reporting of process indicators.

Walk the talk, open to learning, conscious incorporation of educator role, model the learning style, choose
appropriate metaphors - deliberately construct reality version, affect the language of stakeholders

Explanation

Natural process, reciprocal reality construction

'Community of learners', revisit Enlightenment Myths from older participants, 'learning how to learn',
'explorers'

See text

See text

What-if scenarios, seed new Metaphors while unstable, reframe, simulation through scenario and gaming.

Strategy

Use the Metaphoric Power of Language

Use Myth Reinforcement to Encourage
Learning

Acknowledge Uncertainty and Embrace
Errors

Minimise the Learner's Sense of Vulnerability

Use Facilitators Rather than Chair Persons

lntroduce Training in Group Personal Skills

Provide Short-Term ReinforcemenU Rewards/
Rituals

Reinforce Learning Mode by Becoming
Educators

Use D¡sasters & Crises as Learning Occasions
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Figure:5: ES: The NMB Bank, Amsterdam
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This building in South-East Amsterdam, was designed with people in mind as well as energy and

other sustainability issues. Compare its organicity with the mechanistic stolidness of Darmstadt

Passivhaus in Collage: Metaphor. Features include:

Communitv: Collaborative, integrated design procedure: all consulted before the project was

decided on, including engineers, landscape designers and architects, employees.

Elements: Traffic noise & wind are deflected bythe sloping walls; heat lossthus reduced.

Natural light enhanced by design & internal reflection system. Windows openable by

employees; windows only 25o/o of wall area, but lighting artificial only 30% over all. Water:

internal system using rainwater, emitted by sculptures.

Genius Loci: warmth: natural materials (wood, marble, copper), few rightangles (enhances

harmony, creativity).

Biotics: Plants & gardens are major features indoors, covering carparks & views from centre.

Orqanism: Employees use central stairs for exercise and social networking opportunity (lifts

minimised, saving substantial costs). Building is a series of towers in 'S' formation, each tower
colour-differenced and unique, and work areas integrated psychologically, housing 20-40

employees per floor. Absenteeism has dropped and new employees cite the building as a strong

reason for their attraction to the job.

Ecocycles: Energy efficiency is top priority (considered one of world's most eff icient). No air

conditioning. Heat-recovery circulation system is based on computer-controlled energy transfer

equipment, using gas-fired central heating (S0%), large solar collector and all southern windows

collecting heat to water tank storage, transferred as required. Cool nocturnal air is recirculated

through the day. Concrete structure is thermal mass.

Connectivitv: Towers are separate, reflecting organisational divisions, but an internal road

connects all levels, and houses all general services, small shops, restaurants and sunlit atria

(Mackenzie, 1 991 : 56-59).
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Table 14: CM: New Orders in

U niversa I interconnected ness
lmportance of human values
lmplications of scarcity
lnformation as social currency

Atomism emphasised role of individual
Time (transient, mutable) begins to replace eternity

sts in Space as "external sensorium of God"
Absolutes retreating; time still universal & absolute
With industrialisation increased individual freedom
Loss of ultimate meaning behind morals, ethics, regulation
Decrease in hold of Religion, ethical & moral Relativism

Eternal order

Past-present-f uture less clea r
Still mechanistic, linear, Reductionist, Atomistic
Newtonian 'eternal' laws found to have limited iurisdiction
U niversa I con nectedness, a bstract'Cosmic' concepts, uncertai nty:
Uncertainty Principle, action at a distance, multiple simultaneous
realities, black holes with no laws or structures

Evervthinq ultimatelv subiect to dissolution over time
Presence of elements of old & new orders
Conflict & confusion where competit¡ve (righteous) attitude to ordering

principles prevails
Blind & often destructive clinging to old structures or equally blind
demand for revolutionary change

Conceptual Change

eternal order integrated into Society: philosophy, laws,
temporal ordering of daily life

nts in space would be irrelevant
ethics, morals,

Location of poi

By middle ages

Science & Technology: much improved quality of life
Crises in Politics, Economics, Ecology, lnternational Relations
Accelerating change
tmportant potential for creativity: "creative transformation without
disruption" by open dialogue without rigid attachment to
outcomes

Eco logyÂ/Veb/Network Metaphor
Complexity Theory

Machine/clockwork Metaphor: " new secular order"
No special place, ultimately purposeless mechanism
lndifferent universe

to time flux; motion mechanical with no particular goal
Descartes: location of points in space bv coordinates
Allsubject

goals
Disappearance of absolutes

lntroduction of mechanical order
Absolute order of time & space similar to Aristotelian order
Attempts to formulate universal laws eternally valid
Gradual development of Science & Technology with new values,

Loss of absolute time ordering
Time relative to observer speed time ordering questioned
Local conditions & contexts replace eternal absolute order
Energy Metaphors/ abstraction
Whole mechanical ordering questioned
Objectivity of science questioned
Emohasis on time, uncerta¡nty

Social Ordering Principle

Hierarchy Metaphor: Universe as single organism
Timeless order
All parts have a proper place
Hierarchy of increasing perfection Earth-Heaven

Emerging

Newton

Einstein

Quantum
Theory

Present

Ancient
Times
(Greeks,
Aristotle) to
Middle Aqes

Descartes

Middle Ages
to Recent

Human
Society:

Peat 1987: 'lO4-1'11 ¿t 270-1;Hen
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Figure 6: BICMES: Competing Models

COMPETING MODELS AND VISIONS OF GLOBAL ORDER VIA FUNCTION DOMINANCE
The 6 hierarchical structures below may be viewed as caricatures of a set of currently
competing world views. ln each, the dominant function tends to distort or suppress the
operat¡ons governed by the recessive functions (in much the same way as the gene for
brown eyes masks the expression of the 'blue eyes' gene).

The challenge of sustainable development is to interweave the functional contributions so
that all are both expressed and constrained under appropriate circumstances ('both/and').

"POLITICS"

"coNsuMERtsM"

"CULTURE"

"BUSINESS"

tt GREENS

"LAW & ORDER"

Population

Well-being W Learning L Trade T Environment E Regulation R

w V/

Well-being W Learning L Trade T Environment E Regulation R

L

Well-being W Leaming L Trade T Environment E Regulation R

Well-being W Learning L Trade T Environment E Regulation R

Environment E

Well-being W Learning L Trade T Environment E Regulation R

Regulation R

Well-being W Learning L Trade T Environment E Regulation R

(Transcribed from IFC 1992: Figure 2). [Mínor correctíons made].
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SuooestionsCateaorv
General Translate theory into practice; use known theory

Ask the communitv how to consult it better
Better
Publicity

Extensive use of better publicity
ELECTRONIC MEDIA
Television discussions: The Planning Show'; community service ads.; features
Radio: talkback, community, commercial radio
Printed Media: Messenger Press - more features
Pooular oress. monthlies

Marketing
Techniques

Use media consultants
More specific target selection
Random phone polls
Billboards, buses, taxis
Samole survevs: soecialist ouestionnaires to Dlanners

Contact
Techniques

IEmaîl not
yet common
at tíme of
surueyl

MEDIA
Public meetings don't work; avoid '70s methods'
Letterdrop
Phone discussions
lnformation centres
Displays: regional displays & workshops; street stalls
Community based discussions using established networks
More urban desiqn workshops
Community representatives on the team
Explain more'understandably'
Written policy
Have olanners on teem [there were several- but not local oovernment levell

Changes for
Planning
Reviewto
Consider

Present ldeas
Differently

Separate technical & non-technical data: don't overwhelm
Simplify for lay consumption
Focus better
Better communication from Bannon [then SA Premier] to avoid appearance of a

Government stunt
Attract interest with more controversial ideas
More exciting terms of presentation
Gradual process rather than big shakeup; earlier notice; fewer people; more effective

consultation
Different

Emphasis
(Content)

More fun
Consciousness raising: more public education about lateral thinking
More specificity, better direction
Quality rather than quant¡ty
More general public rather than special interest groups
lnclude rural, women's issues
Get tradeoffs with preference listinq [not iust issues, from consultations]

Different
Approaches
to Visionino

Creative, meditative,'right brain'
Emphasise fun in participation

Special Local
Government
Needs

lnclude the country people!
More resources to respond
More time for planners: special workshops & small groups to get ideas
More notice, time to educate the commun¡ty better
Time to read all the documents-

Table f 5: RRES: Plannerc Suggest Strategies for Large Scale Public Consultations

"TO IMPROVE INVOTVEMENT AND INCREASE PUBLIC RESPONSE"

(Rounsefell 1991:63).

The Adelaide 2020Vision Planning Review (1991-2) was one of the biggest public consultation efforts ever
seen in Australia. Despite enormous energy, duration of over a year and broad consultation of interest
groups across society, I could only find evidence of approximately 1,200 having been consulted. ln
particular, people 'stayed away in droves'from the local government consultations, which was the reason
for including the above question in the planner survey (Rounsefell 1991: 63b).
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DebateConversation

Oppositional: two sides oppose each other
and attempt to prove each other wrong.

Collaborative: two or more sides work
together toward common understanding

Goal: winningGoal: find common ground.

Underpinnings not necessari ly respectful.Entered into in a spirit of respect

Not evident in debateOngoing conversation leads to emergence of
trust.

One listens to the other side(s) in order to
understand, find meaning and find
agreement.

One listens to the other side in order to find
flaws and to counter its arguments.

Affirms a participant's point of view.Enlarges and possibly changes a participant's
point of view.

Defends assumptions as truth.Reveals assumpt¡ons for re-evaluation.

Causes critique of the other positionCauses ¡ntrospect¡on on one's own position

Opens the possibility of reaching a better
solution than any of the original solutions.

Defends ones own positions as the best
solution and excludes other solut¡ons.

Creates a closed-minded attitude, a
determination to be right.

Creates an open-minded attitude: an
openness to being wrong and an openness
to change.

There is an acknowledgment of diverse
viewpoints all being 'right'.

Based on the premise that only one position is
right.

One submits one's best thinking, knowing
that other people's reflections will help
improve it rather than destroy it.

One submits one's best thinking and defends
it against challenge, to show that it is right.

Calls for investing wholeheartedly in one's
beliefs.

Calls for temporarily suspending one's beliefs.

One searches for basic agreements. One searches for glaring differences.

One searches for flaws and weaknesses in the
other positions.

One searches for strengths in the other
positions.

lnvolves a countering of the other position
without focusing on feelings or relationship,
and often belittles or deprecates the other
person.

lnvolves a real concern for the other person,
and seeks not to alienate or offend.

Assumes that many people have pieces of the
answer, and that together they can put
them into a workable solution.

Assumes that there is a right answer, and that
someone has it.

Participants are careful about saying anything
that may be attacked, knowing that they
personally may be vilified.

Participants are secure in the knowledge that
whatever they contribute is of potential
value.

Debate polarises people, sometimes against
their will. Being seen to join a camp may set
up lasting antagonisms.

Participants are not obliged to take sides.

Creates the opportunity to speak from the
heart.

Draws mainly on intellectual, rational skills.

There is opportunity for movement based on
reflectíon on what is emerging.

Participants maintain the stance they have
adopted from the outset.

Fixes participants in position.Opens space for change.

lmplies a conclusion.Remains open-ended.

Table Conversation

rruww, co-i ntel I i gence.org/P-co nversatio n; tra nscri or to ta e at, m
attachment to Paper "Convenation and Debate in Public Discourse: Some Fine Distinctíons";
adapted by professional conversationalist Dr Alan Stewart: alan.stewart@flinders.edu.au4.
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2.2.6 THE SUBATOMTC SCALE
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THE SUBATOMIC SCALE

Table f 7: CM: Bohr's Complementarism: "A New Kind of Relativity"

Note: Complementarity in Quantum Theory gains quantitative support from Heisenberg's Uncertainty Principle. Since conceptual extension into other areas lacks

this Pais named this ementarism'.

rh¡hm of language expresses this..."' (:1036).

Psychotherapy recognises and works with this distinction.s

Bohr's Complementarist Contribution
. Distinction between object and tool for observation in Physics: new definition of phenomenon;

no clear distinction between object being observed and conditions and instruments of
observation; facts are theory laden (Clark 1994: 1034-5),

¡ Essential non-analysability of atomic stability in mechanicalterms.
. Reconciliation of light conundrum through Complementarity concept replaced 'either/or'

approach with'both/and' (Holton 1988:'1026).

o Subjectivity and objectivity are Complementary; spectator mode alternates with & excludes actor
modes; meta-contemplation of self as spectator causes confusion (and recursion-driven dizzy
headache!!: Bohr quotes Møller: 440). (Concept of Complementary primary & secondary
processesr of consciousness probably based on William James "The Principles of Psychology" 1890
chapter on the "Stream of Thought") (Holton 1988": 1035).

. Arbitrariness between subject & object similar to problem in physics.

¡ Postulates Complementarity between feeling/sentiment ('l will': feeling of freedom) and
reason/thought (analysis of motives for action)[note linkage to Transactional Analysis: ChildlAdult
in context (Parent) of constraints learned from past experiencel. Also Holton quotes Bohr (1929) re
analogy of particle-like unity of personality/wave-like continuous flow of associative thinking
(Holton 1988:1043).

. Distinction between life
and death: consciousness
inseparable from life; we are
spectators as well as actors;
stream of consciousness

. ls actor free to choose what
act he wills to perform?

. Subject-object split

. Thoughts/feelings split

Specific Conundrum
. Problem of observation

. Maxwell's wavelike
continuity vs Einstein's
incompatible discreteness,
discontinuity descri ptions of
light

Area of Discourse
. Objectivity

. Nature of light

. Consciousness

. Freedom of will

. Objectivity
¡ Mind/matter

Psychology

Discipline
Physics, Light
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stands in a Complementary relation to its strict definition"
. "The conscious analysis of a concept stands in an exclusive relation to its immediate application"

(:446).

. "The practical use of every word

. Dialectical Philosophy of Truth: 2 sorts of truth: trivialities - opposites are absurd; profound -

opposite is also a profound truth (Holton, 1988 quoting Hans Bohr :1044).

the

a

. Universal transdisciplinary statements example (based on Holton, 1988: 1045):

General Thema eg discontinuity) is the sum of specific sub-forms eg Physics form (Atomism),
Psychology form (ind¡vidualized identity), Folklore form (discrete folk tale), Architecture form
(single building), Planning form (statute), Economics form (money) etc.

¡ "Fundamental thematic attitude ... of accepting basic dualities without straining for their mutual
dissolution or reduction" (Holton 1988: 1049). [emph.addedl

Bohr's Complementarist Contribution
. "Mechanistic and vitalistic arguments are used in a typically Compl

Self-preservation/generation excludes ultimate physical analysis (an
achieved); shift by Bohr from mechanistic : vitalistic to mechanistic :

1958 after DNA discovery in 1953.

ementary manner" (:442).
imal dies before full certainty
teleological/purposef ul by

. Structure and function of organs both key to understanding

. Psyche vs physis; instinct vs reason.

(Context of Bohr's personal aversion to racism)
. Opinions favouring nurture (traditional cultural prejudices [Pais' description appears to contradict

Complementarity by emphasising one description over the Complementary onel.
. 'Contamination' of studied cultures in process of studying them.
¡ Relation between individuals and society seen as Complementary (tension between self and

society); also self/other distinctions (nationalism/appreciation of diversity). [Bothland]
. Justice/love.

. Avoidance of ambiguity in
expressing ideas and
experience

. Role of discontinuity

. Generic statement of
themas (here
Complementarity =
continuity + discontin uity)

Specific Conundrum
. Will analysis of living

processes ever be possible in
terms of pure chemistry &
physics?

. Scientific (proximate)
causality vs finalistic
(teleological, ulti mate)
causality

. Nature vs nurture

. Dialectics

o Meta-themata

eg
Complementarity
Atomism/
discontinuity
continuity

. Anthropology &
Ethnology

. Sociology

¡ Communication

Area of Discourse
¡ Living processes

Language

Philosophy

Epistemology

Discipline
Biology

Human Cultures

on 1 sources as I
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Table 18: CM:

Based on Pattee 1978:191 Allen & Starr (1982: 57 Go èf, 987: 145).

Order (topology, ordination) dependence

The knower

Function (biology), process

Prescriptive: "allows, forbids, does not require" (Gould 1986)

Programme/software

The image

Volition

evolution, pre-adaptation. (feedforward)patory

Genotype (symbol)

Meaning (DNA)

Social policy

Policy (society, organism)

Policies, plans, goals, strategies (intent)

Divergent issues (Schumacher)

'Backcloth' Criteria (Link: q-analysis)

Rate lndependent

Wave-like

Rules: locally derived, history dependent, arbitrary, 'hereditary' constraints,
regulations, structure dependent, changeable, hold only where physical
structures available to execute them, linguistic, teleological

Role of observer in making the observation

Subjective: self-reference, teleology, self-orga nisation

Causal description:'requires'

Hardware

The event

Cognition

Da rwi nian evol ution, natura I selection, mechanistic evol ution,
'abaptation', (feedback)

Phenotype (matter)

Laws & codes (DNA)

Socialdynamics

Behaviour: forces, dynamics

Laws, statutes, implementation

Convergent issues

I ndicator Criteria ('Traff ic')

Rate Dependent

Particle-like

Laws: universal laws of Nature, Physics; inexorable, incorporeal,
inevitable, hold at alltimes & places, mechanistic

Transmitter of observed information

Objective

Rate dependence

The known

Structure, pattern
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(BP 5.5: Applications of Quantum Theory Complementarity)

Table f Bl: Theories of Justice & Virtue

on Wenz 1

o Property rights may often be used
to avert commons tragedy (:40).

lmplications for Ecosocial
Justice

o The "tragedy of the commons"
(Hardin 1993) results from a system
which allows a free-for-all-barring-
d i rect-attacks approach to
acquiring environmental resources
and managing wastes,
necessitating a shared vision of
environmental justice (:9-1 0)

. For environmental justice, state or
organisational force is necessary
but not sufficient (a sense of
justice is also essential since
authoritarianism incurs rebellion)
(:12)

. Environmental justice and
supporting policies are necessary
because of the transnational side-
effects of resource use (eg acid
rain) (:19-21).

. 'secular Puritanism' decrees that material success is

aligned with high moral character (a mis-interpretation
of Puritanism) (:44-52)

. Application used to be compulsory in the USA, and is

usually subliminally used (the'goodies' in movies had to
win bv law) (:53)

Extension & Comment

. These principles apply to justice in genera
o Environmental justice is a subset to which the same

principles apply
o Questions of justice are context-dependent and tend to

arise in conditions of actual or perceived shortage of
supply

. Justice will not be demanded where people do not care
about the good in question

o Some items (eg fresh air, environmental services) are not
distributable (:6)

. Justice is necessary in the long run in any form of
relationship (personal, organisational, civic)

o The state can run things by force or its threat, and does
so (:13)

. The specialisation of modern societies and reliance on
technology makes them vulnerable to disruption, thus
appeasement of the majority is important to
governments (:14-15)

. Social stability requires a sense of investment in society,
thus a perception of justice by most people (:17)

. A rationale for the assignment of priority to
the wants & needs of the wealthy (:Aa)

Characteristics

. Justice issues "arise when people want more
than they can have" ie at least some must
relinquish wants

. lnsecurity & violence follow lack of agreement
as to just distribution of scarce goods

o Voluntary cooperation avoids the disruption of
dissidence in a forced régime

. A perceptíon of justice supports voluntary
restraint

o Perception is manipulated through education
and propaganda (:5)

o ln practice there is ambivalence, disagreement
and luzzy membership of competing Theories
of Justice

. The tolerance of injustice is greater when
people do not perceive themselves to be under
threat or can be convinced the injustice is
justified (:17-18)

. "The state is defined as the organisation that
claims the exclusive right to determine the
leqitimate use of force in society." (:57)

Virtue
Theory

Theory

Theories
of
Justice
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ORDERING PRINCIPLES

Table 20: BICM: - The Puzzle of
Scale

Strength relativities:

Gravitation 10-39cm

Weak t0-5cm

Electromagnetic 1 0-2cm
Strong nuclear 1 cm
(Barrow)

GeV =

Massive vector bosons
(weak force) have mass
100 GeV; all look the
same at high energy,

are f ields ana to
Mathematics).

Superstri oncerns fermions matter:radiation symmetry);.

elemen 'the infinity prob form tube structures, smooth, no
intinity I laws. Hoped to eryth¡ng (TOE)'

Strings have tension inversely proportional to local environmental energy; they /low energy producing the
poi'ntt oÍ Field Theory (todáVts uhiverse); most stringy at high energy/lõw tenli (original universe: initial
tonditions); have infinite vi[ratory potential, each harmonic corresponding to mass'

Manv elementary particles known (see below). for example at low energy: 3 types of neutrino; high energy: unobservable; thought to be

co¡ístrained to ã imall number of overarching symmetries (Barrow: 22,77 ' 781.

are to ie al
Strong Nuclear Force: a possible fifth is currently suspected Gravity), plus

upon

Fundamental part¡cles have associated fields or may be regarded as emerging as condensations of corresponding underlying f ields (Weinberg).

öäi.iipìiõ^iÇlôwãi iàcãé"¡sed ;fundamental'farticleíappear belowiorõefield descriptions, which are arranged by descending strength.

as ntum to
QCD are explained by
Quantum Numbers)

Topological Bootstrap (eg origins of quarks,

Colour degrees of freedom provide basis for Algebra of Currents (movement of quark charges; Quantum heory formalism satisfies algebraic

currentsiormulae). Gluon'Fields, Non-Abelian Gauge Theoryr ('Standard Model')

or o¡2
Spin is a special quantum property.

n can't n same state ege

NB pauli principle is key organising principle that enables formation of discrete entities such as protons, neutrons & atoms (ORR

'soup'; ie the keystone for structure).
amorphous

Electron,s spin-ll2explained by Dirac (1928), and anti-electron (positron) proposed & later confirmed. New concept: anti-matter, anti-part¡cles,
jntiunivËrses; laws of Physici are different for particles & anti-particles (Lee, Yang, Wu, Cronin, Fitch).

u so no nges, so strong at very

d¡stance if big mass.

lf no mas, ('virtual') force-carrying particles operate over long range; detect indirectly as force since can't detect as particle.

Forces usually carried by virtual particles; sometimes real particles also (detect indirectly by light or G wave emissions released by state/orbit
changes); see exchange Particles.

carried matter matter a force rticle & force

String¡

Fundamental
Eieldsllorce¡

lntra-Nuclear
lnteractions

Spin

Matter: Spin 1/2

Spin O1,2 Forces
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Scale
separate out ât low
particle energy by
'spontaneous breaking of
symmetry'.

EMF (between 2 electrons)
= Gravity 1Oar cm, but net
after cancellation of pos
+ neg is small

100GeV

Gxl0a2 cm

Energy to disrupt = 1O6x
energy of inter-atom icl
molecular chemical
reactions.

'Asymptopia' from 10-'o cm
to 10'2ecm where TOEs
operate & strong, weak &
EMFs develop
equivalence at ultra-high
energy

GUT: present particle
accelerators work at
100GeV. newest olans for

Explanation
collides with another matter particle which absorbs the particle & changes velocity: overall appearance of a force between 2 particles.

Spin-l particles include photon, massive vector bosons (W+ W' & Z0) which carry the weak force.

(Hawking 1988/1991 : 7 +9, 851

Classical (ie not Quantum, does not take account of Heisenberg Uncertainty); described by General Relativíty Theory (E¡nstein).

Universal, the weakest force by far, operating over very long distances; affects all particles in proportion to theír maslenergy; gravity dictates
overall universal evolution due to attractor qualities, action over long distances and aggregate effects (despite unitary weaknes).

Virtual particle is 0 mass graviton; particle exchange results in detectable Gravity Force; real graviton produces Gravity Waves - extremely weak.

Electricity & magnetism unified by Maxwell (mid 1800s).

EMF acts on charged particles (quarks & electrons) not on grav¡tons (not charged); EM attraction between nuclear protons (positive charge)
and electrons (negative charge) causes electron orbiting similar to planets in solar system (Hawking 1988: 75).

lnvolves: exchange of virtual photons (mass 0, spin-l) ) EM attraction in atoms ) re-emission of real photons (visible as light as orbits change).

Acts on all l/2-spin particles (matter), not 1, -2 particles (ie affects matter but not forces).

Carried by massive vector bosons of spin-l (W. W' & Z0): large mass. very short range effects, 37 states at low particle energy; undifferentiated
at high ('spontaneous symmetry breaking').

Theory overlaps with electromagnetism; includes radioactive process of b-decay.

Do not admit contractions, thus suggests local origin.

Non-arbitrary (deterministic) ?due to locality at a Spacetime point resulting from interference pattern from three fields; other explanations of
determinism include surface boundary effects and Cylinder Theory.

Electroweak (gauge field) Theory of Weinberg & Salam - unified with EMF 1967; supported by TBTI.

lnteractions that hold nucleus together; carried by spin-t gluon; holds quarks together in proton & neutron, & holds proton & neutron in
nucleus.

At normal energies very strong binding, free up at high (eg particle a :elerator); diminishes at extremely short difances as. lo_g-.of gnqrgy j_e 
-

exponential dlminutión/incrõase with distance in direction opposite to inverse squares behaviour of Classical force fields (l/d'z), which fall off
with distance ('asymptotic freedom').

Current search for evidence (Penrose); different from Classical Grav¡ty.

Postulated to subsume General Theory of Relativity + Heisenberg Uncertainty Principle (HUP from Quantum Theory)

Approached mathematically by'renormalisation'to remove infinity values (Hawking), See next row.

Ultra-high energy/very short distance realm beyond present experimental capacity.

Most research done at relatively low energy (but recent development of computer simulation may change this).

Energy relativities: SNF decreases at high energy; WNF & EMF increase; effects cros:

energy of EMF and weak nuclear force merge at 1Ors deg-rees; energy of strong & weak (EMF) interactions would become equivalent at 10-t5

proton masses (10" degrees); gravitation merges at 10" degrees at wh¡ch point new theory is required of a unified superforce.

Search for Theory of Everything (TOE) or Grand Unified Theory (GUT) (eg Superstring Theory Quantum Gravit¡ Conformal Field Theory).

Possibilities for new theory suggested: (Weinberg): a type of S-matrix theory; (Penrose): Twistor Space, high energy space, energy defines

Entity/Field

4 Fundamental
Forces

GraviÇ

Electro-
Magnetic Force
(EMF)

Electro-Weak
(wNF)

Electro-Strong
(SNF)

Quantum
Gravity/
Supergravity

Ultra-Hioh
Encrav
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Scale

not mas5; Qua ntum I - predicts

many unconfirmed phenomena, particles, insta bility of proton; (Hodges, 5inger, Penrose): Field Theory. required for GUT:
1 OrsGeV (Hawking 1 988).

n an are 10 cm (Hawking &

Threshold
(Planck Scale)

approximations (Capra:279) which are (implicate order becomes Penrose)

Realm of Quantum Gravity

Atom Two compose matter: ronS 10 cm

Nucleus
(Hadronsl
Nucleons)

genera 1 cm

Realm of strong interactions.

Strong interactions: qualitatively -
¡nteractions is described by using

contract¡on, associated with 0 entropy & inaccessible degrees of freedom (hidden variables); order in strong

Quark concept.

Proton up+ 10 cm (Redhead; 1 cm

Hadron) Search for Grand Unification (explaining hypothesised instability of Proton, with Quark ê à Lepton interconvertability); Topological Bootstrap

Theory OBT) predicts absolute proton stability.
according to Hawking &
Penrose)

Energy of level 1 0'1e proton
masses = limit to theory
(Weinberg)

+ up

Hadron)
6 types: strange, top names); or can't exist as strong 10 cm (Hawking &

stra nge, bottom & top all very la rge & unstable. Penrose?)

1o-tucm = limit of reach of
high-energy particle

accelerators (10rs
degrees)

"lf particles are relationsh
thus non-arbitrary.

ps then quarks a re patterns tn these relationships" (capra 2731; these relationships are constra ined by contraction,

euarks have no momentum, thus non-particulate, despite particle-like descr¡pt¡on as current fundamental building blocks of Nature.

The euark level marks the threshold for atomist approach: while Classical force fields decrease w¡th distance (the "lnverse Squares Rule), those

between Quarks increases with distance.

Leptons types.

Realm of weak ¡nteractions.

Electron
Each related to a positron (anti-electron - Dirac 1932).

Part of a family which also includes muon, tauon & others; each type related to a neutrino (very light particle, affected only by weak force),

Exchange
Particles

or n9 pa or

Self-interaction creates mathematical problems: infinite contributions to particle masses & coupling constants ('renormalisations'): constant
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Explanation
process

Relativity mits information transm rsston speed, thus excha n9e particles postu lated to mediate faster (¡ nsta nta neous) transmtsston speeds:

gravitons exchange tn grav¡ty, photons for EMF massrve w or z particles for weak nuclear nteract¡on, 9luons for qua rks.

zero mass of photon allows EMField description as a Classical observable, disallows description by ordinary use of S-matrix; a 'funny
complementarity' applies (Chew in Capra: 181).

'Asymptotic freedom' = (quarks & gluons) free at high energy states.

s-matr¡x usually define icles; for EMFS, asympt-otic states ¡eacþe-{ by superposition.of
- J¡ttàiônit¡nù'et¡n¡tél tates; superposition of stâtes w¡th indefinite nos. of particles

is equivalent to Classi

To comprehend EM, must relinquish standard scientific framework.

Definitions of Spacetime, measurement, observer & EM all linked; best language is of Topology, graphs (Feynman) & 'gentle events'.

Photons have mass zero, spin-î (flips
Classical entities recognised by low

chirality, attracts unlike charges, repels like charges, produces electrically neutral clumps of matter,
electric charge.

w&z
see ear

'Confinement': gluons bind R+G+B quarks (RGB quark + string
(R+anti-R, G+ant¡-G, B+anti-B); unstable (quark + anti-quark
exist separately, but as colourless clumps ('glueballs').

of gluons = proton or neutron) or quark + anti-q-uark à colourless 'mesons'
annl'hilate, rèleasing particles including electrons). Gluons also coloured & can't

Gravitons waves,

Gravitons may not exist if gravitation only has meaning at Classical level.

Quantum Gravity is a different concept from Classical grav¡ty.

(Baggott 1992: gl;Banow 1991 :22-3, 77,78,72-4, 67 , 9: 122-5;Hawking 1988: 67-84, 165;Hawking & Penrose 1996r

àg;Éãnrose 1996: ils;Redhead 1995;2-9,64-55,80-86; ed 1996'

iÑ'oi" tnài 
"ven 

atthese sca/es there are apparent s ndence and independence, and both linkage and glue elements

(connectance: exchange part¡cles and force fields)].
umber of elementary particles (18,000 Hadrons, mostly hexons with 6 topological const¡tuents, 2-300 elementary

composed
menial pa I transformations from point to point in S.pacetime, which may

13 
'^'å'"iï 

:"'J:",{"::îåf'î}::,"f""i;Jlin"SilJlT;,iiri',i;i"ir,l:"
n over-arching theory, the'Theory of Everything'.

Local gauge Theories include General Relativity (theory of gravity), Quantum Chromodynamics (theory of strong subnuclear forces between quarks & gluons).

R=r€d, Ç=grêêrì¡ B=blue
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Table 2f : CM: Bohm's Causal on of Selected

observing instruments and also has independent existence.o Quantum reality can contain

Summary Description

. Emphasis on verbs rather than nouns in sentence construction ('rheomode' linguistic experiments); new phrases representing
undivided wholes together with all their implications, aspects & meanings.

. Soma-significance replaces fragmented concept of psycho-somatic; represents unity of physicalwith mental, extending to meaning

is ontological, proposing the existence, side by side, of Classical and Quantum features at large and
subatomic scales.

. Most other interpretations are epistemological, assuming a change of some kind in the fundamental conditions which enables a

Classical level above the quantum.

. Bohm's Causal

o Quantum reality exists independent of observation; the particle and wave aspects of entities are regarded as objectively real, not just
mathematical phenomena.

o At quantum levelthe particle is affected by the wave function through the Quantum Potential & the Gurdance Condition.

o Because wave form. not magnitude, determines effect, weak intensity waves may have high quantum potentials, with strong nonlocal
connection with distant particles & strong sensitivity to local environmental context; indivisible wholeness is derived from influence of
whole system function on inter-particular forces.

. Dífferent wave forms produce an array of different functional connections; part-whole dependencies similar to organic wholeness of
living beings; character very different from Classical,

. Reality displays/unfolds in human perception/thinking; soma (physical) & significance (mental) each implies & reflects the other.

. All laws are mental abstractions and approximations.

ies all reality at fundamental level. Unbroken wholeness

Role of Observer &
Measurement

Aspect

Cartesian
Fragmentation &
the Pursuit of
Wholeness

Ontology vs
Epistemology and
Quantum Theory

Reality, Structure,
Knowledge &
Consciousness

a
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. Soma-significance; active information; superfluidity & superconductivity.

. Hidden variables, determinism & ambiguity; nonlocality.

. Complexity Theory at subquantum level.

o Action at a distance.

. lnterscale transition (Correspondence zone between quantum & Classical levels)

. Order, measure & structure.

. Generative order & creativity.

. lmplicate Order, Explicate Order.

o Relationship between Quantum & Relativity Theories.

Summary Description
. The Classical level arises naturally and is detected by us through 'common sense' and ultimately, Classical description; it is a 'manifest'
world (can be held in hand, eye or measuring apparatus) consisting of stable, locally interacting structures.

. The classical level is necessary: it is observable, quantum processes can exist within it and manifest as independent observables which
form the basis of a consensual objective reality, despite fundamental nonlocality.

. A Classical level exists below quantum level which is largely independent of measuring instruments.

o Classical Physics depends on nature of potentials as well as Newton's laws of motion for particles.

. Conversely, behaviour at large scale is not necessarily Classical (when quantum potentials are large, which can still occur at very high
quantum numbers); at large scale with high & rapidly varying quantum potential, Classical behaviour pertains unless wave forms
intersect (such as in inhomogeneous gravitational fields) causing non-Classical deflection of trajectories of stars & planets.

. Generally objects behave approximately Classically when a'sufficient' number of particles is present (essentially independent of
measuring instruments).

. Where quantum potential is negligible the wave function is insignificant, the Classical limit then holds, the motion of particles then
approximately obeys Newtonian laws.

Other lmportant
Aspects Covered
by Bohm's
lnterpretation

Aspect

Relationship
Between
Explicate Order &
Classical
Mechanics,
lnterscale
Transitions

on 1965;1980;1 1993: 160-80, 160, 161;Bohm & Peat 1987).

I
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2.2.8 HYPERCYCL'C SYSTETWS THEORY

2.2.A.1 ENERGY & THERMODYNAMICS

CONTENTS

Table 22: CEES: E=MC2

Figure 7: BICM: Human Energy Use: GlobalTotals

Figure 8: BICM: SYstem TYPes

Table 23: BICM: Biogeochemical Services & Biodiversity

Figure 9: BICM: Ecological System: Energy & Nutr¡ent Flows

Table 24: BICM: Odum's Energy Analysis of Civilisation
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ENERGY & THERMODYNAMICS

Table 22: CEES: E = MC2

The Natural Step programme

Urban footprint (especially Rees & Wackernagel, Centre for Human Settlements, UBC)

Ecological rucksacks (lndustrial Ecology) (Durney 1997;Hinterberger,Luks & Schmidt-Bleek 1997;Powers & Chertow

coup

1997;Simonis 1990).

UBC CO2 studies (Cole 1993).

eg C, N, S cyclesCradle-to-grave

4-67:2O examples of revolutionising energy productivity

68-11 1: 20 examples of revolutionising material productivity

of revolutionising transport productivity (Von Weizsäcker,Lovins & Lovins 1997).

uctivityquadrupling resource

112-142:10 examples

4-'132:50 exa

Ltd 1energy provision &consumption aggregates trmanagementn

Proposes conf lation'extramura
1988:14-16).

energy + information as'Energy Forms' (Adamsenergy + matter +'intramu

nglen 1982;Allen &arg 1management PMeexa

BREEAM (Building Research Establishment Environmental Assessment Method) UK, R2000 Canada, standards

Cradle to grave energy studies (University of British Columbia)

EcoCost (Sainsbury, University of Tasmania, Launceston)

Optimizeru (Canada Housing & Mortgage Corporation)

NatHERS (Australian National House Energy Rating System)

Eco-modelling (dynamic equilibrium studies)

Ecological Economics modelling (eg Costanza)

I Urban Studies (Boyden, Man and Biosphere Program) (Boyden 1979;19841'

audits &Energy cyc

Ecologica

ets

Eco-chemistry
(Clark et al)

Radical efficiency
of use, energy &
matter

Energy flow
studies

Energy forms
(Adams)

Resource location
Resource
management

Theory
Entropy & FFE

svstems
Energy life cycle

RESOURCES

M: MATTER

E: ENERGY
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Application
Economies, ness cyc urban growth & emergence phenomena

(5anta Fe lnstitute), self-organised criticality (Bak)

'Grow"' housing (Montrea exa e IHC), Permaculture, rian architectural patterns owance for
future evolution)

(Santa Fe lnstitute, Lewin, Kauffman, Adams, Allen)

Evolutionary approaches across disciplines; lndustrial Ecology

(Adams 1988;Allen 1982;Anderson,Arrow & Pines 1988;Burns 1998;Context lnstitute 1993;Costanza et al. 1993;Day

& Chen 1991;Einstein & lnfeld 1938;Friedman & Rowlands 1977;Goldsmith 1988;Kauffman 1993;Slocombe
1993a;Stenseth 1986)

Aligning with Nature; Rheotics (change-oriented development)

Rheomode (Bohm).

nary explanation
(Maturana & Bunnell 1998;Maturana & Varela 1980;Maturana & Varela 1988;Zeeman 1977).

Phase trans critical th
Sustainability Spaces & ranges

Self-organising systems across disciplines
(Haken) (Haken 1977;Haken 1983;1993;Haken & Mikhailov 1993a;1993b)

Morphology, , Urban Studies, B Program, ecology especia Population Studies

(Thom, Wilson, Zeeman, Casti, Holling, Thomson, Timmerman, May)

Creativity & creative processes.

Civi ns (Allen, Tainter, Lewin, ite); relative disconnection (Hierarchy

Sustainability Principles

MlT, Senge, Maruyama, Meadows & Mea dows, Capra

The Natural Step programme (see indicators).

Rate- tera eill, Allen, Starr, Angel

Ecological approach to human settlements.

Da (Buckley 1

Evolution, Co-evolution; social change; adaptation, responsiveness.

Theory
Self-organisation

(SOS), Edge of
Chaos

Evolution,
emer9ence,
coevolution
devolution

Autopoietic
systems

Synergetics

Surprise,
Catastrophe

Collapse &
transition

Systems thinking

Hierarchy Theory

Socio ogy

C: CHANGE
(relative to
speed of
liqht)
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Figure 7: BICM: Human Energy Use: Global Totals

r 1Oüþ BC

m 1650 AD 1900 AD

1987 Af)

I
m

Somatic

E¡ctrasomatic

TOTAL GLOBAL HUMAN ENERGY USE

from Boyden. Dovers & Shirlow 1990, Our Biosphere Under Threat:

Somatic energy is that required to fuel a human being, derived from
metabolising food, and sourced ultimately from the sun (Boyden et a, 1990:
s4).

contributes to gross and molecular pollution (COt, plasticisers, PCBs,

thousands of others, many feminising).

70.
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Figure 8: BICM: System TYPes

1). Open Systems: ecological and social systems are good examples. They trap, transmit and transform
matter, enérgy and information (dissipative systems), delaying entropy.

2). Closed Systems: Planet Earth is viewed as a relatively closed system for most purposes. We now know it
ii far from ciosed, especially chem_ically, microscopically and geologically, and maybe biologically.

3). lsolated Systems: Reductionist Science tr¡es to isolate parts of systems for objective, d.etailed study,

eiiminating cónterC as far as possible. To the extent that this succeeds, the knowledge derived is
paradoxica-lly disconnected from the systems to which it is to be applied.

I

Ð

AfterWhite, 1984:10.

I
T

)

@"+\

Ð

MATTER

ENERGY

INFORMATION

Ð

WW?
I

\

T

a

a
I
I
I
T
¡trrrra

SYSTEM
ISOLATED
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Tabte 23: BICM: Biogeochemical Se¡vices & Biodivercity

TAKEN FOR GRANTED

Photosynthesis

Atmospheric comPosition
Climate moderation
Hydrological cycle operation
Soil generation, aeration
Nutr¡ent recycling
Crop pollination
Genetic library
Pest control
Seed dispersal

LOST WITH CHANGED LAND USE

Flood control
Pollutant filtering
Waste assimilation
Air cleaning
Soil preservation & building
lnsect & predator balance

Resilience to perturbation
Genetic library

DIRECÎ ECOTUOMIC BENEF¡TS

Renewable resources: food & fibre, energy

Aesthetic (tourism, real estate) & recreational
values

Genetic library (Biotechnology)

Pharmaceuticals

SURVIVAL NEEDS

Water supply (clean)

Air (clean)

Food production
Shelter
Climate & temperature range

Bio-Energy

Genetic library (diversity, resilience)

Psychological wellbeing (contact with
Nature)

5pi ritua lity (Cosmology/bel ief system)

(Daily,Alexander,Ehrlich,Goulder,Lubchenco,Matson,Mooney,Postel,H.,Tilman & Woodwell 1997

1-17iafter Folke,Holling & Perrings 1996:'1019; also Hartig & Evans 1993;Kaplan 1984;Kaplan &
Kaplan'1989;Norton 1995;Pigram 1993;Spretnak 1986).

Links: Criteria B¡ot¡cs, Ecocycles.
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SUN

HERBIVORES
Grazers

Heterotrophs

CARNIVORES
& oM¡urvoREs
Heterotrophs

'...).

^1i 7
PRIMARY

PRODUCERS
Photoautotrophs
Chemoautotrophs

DEAD ORGAT{IC MATTER
& SOME

IIIORGANIC
NUTRIENTS

Nutr¡ent Pool

\
FREE STATE
INORGANIC
ilUTRIENTS

ilutr¡ent Pool
DECOMPOSER

SYSTEM
Detritivores

NUTRIENT CYCLING

MINOR NUTRIENT PATHWAY +

Figure 9: BICM: Ecological System: Energy & Nutrient Flows

Based on Boyden, Dovers & Shirlow 1990:20; Begon et al, 1990:682; Lincoln 1982.

RECYCTING IS A CRITICAT CHARACTERISTIC OF ECOLOGICAL SYSTEMS
Autotrophs (usually plants & microorganisms) feed sise

t¡rãmGÑõitrom oigãnics. Chemoautotrophs prod on &
nitrogen; Photoautótrophs use pfrotosyntñèsis h are

ttren 
-coniunred 

in ttrã gEãr-cainivore system and'

Dead organic matter is broken down by decomposers (DetritiVgresl, which release nutr¡ents in a simple
organic iorm. These then join the Nud¡ent Pool, and are readily assimilated by Primary Producers
(Autotrophs).

locked up in biomass. The ventual decomposition of these
s on WnÊRE the decompos landfill locks up nutrients and
or recycling at the original .le forestry removes and allows
ents, whicñ are unsat'sfact rily and incompletely restored by adding fertiliser.

Sustainable Agriculture and Ecocity Development both organise their strategies around _rec-onnecting these
cycles. lndustial Ecology imitates ihis pattern. Link: Criteria Ecocycles: Loop work; lndicatorc:
Ecological Footprint.
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COMPONENTSCHARACTERISTICSSTAGE

Large investment ¡n organised
innovation (science & technologY
research).

Potentially competing peripherals also
develop fast with fuel subsidy & new
information

Central control of Power budgets.

Excess power available for
organisation.

lnnovation gives power control
monopoly.

Energy for choice & selection
(high priority in industrialised
societies).

Excess power

Power costs of maintenance reduce
flexibility margins.

Power erosion initiated by fossil fuel
diminution, diversion of suPPlY to
periphery, or over-develoPment
(exceeding power supply).

Must reduce structure and/or increase
power flows or maY disintegrate.

Fully developed civilisation.

Build-up of additional structure.

Mai ntenance requi rements
increased to equal available
power budget.

Vulnerable to relative or absolute
resource scarcity.

Constant
power

Catch-up of former subordinate or less

developed components.

Energy drain from relative rise in
control requirements.

Energy diverted from organisation &
specialisation to control.

Components reusable in new system if
power control mechanism found.

Fossil fuel input reduction/
dissassembly: positive feedback
loop.

Disi of central control.Eroded power

Examples: forests, coral reefs, river
rapids, ocean up-welling.

System stress (pollution & other)
diverts energyt power for central
organisation & specialisation diverted
to survival.

Resource dependence
superorgan isation : structure
build-up constrained by Power
budgets.

Disintegration when Power
sources fail.

Loss of specialists in disintegration
means restart succession from
generalised species.

ofEcological
system
parallels

Table 24: BICM: Odum's Energy Analysis of Civilisation

on Odum 1970:
For'power' read 'energY'. Link HST: Holling's lnfinity Loop.
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2.2.8.2 COMPIEXITY & CHAOS

CONTENTS

Table 25: CM: Characteristics of Systems Approach (after Capra)

Figure 10: CM: Principles of Systems Thinking

Figure 11: CM: What is it? Explanations of Complexity

Table 26: BICM: Mathematical Approaches to Different Number systems

Table 27: CM: Wolfram's Behavioural Classes

Table 28: BICM: Beer's'Everyday' Classification System

Table 29: BICM: Boulding's Typology of System Complexity Frameworks (1956)

Figure 12: CM: Becoming Chaotic

Table 30: CM: Aspects of Chaos

Figure 13: BICM: Vector Fields

Figure 14: CM: Field Entities

Figure 15: CM: Attractor Basin in Ecology

Figure 16: BICM: Analysis of Nonlinearity

Figure 17: BICM: Limit Cycles in Economic Systems

Figure 18: CM: Fractals

Table 31: BICM: Applications of Fractal Theory

(BP 5.6: Predictability in Complex Dynamic Systems (CDS)
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COMPLEXITY & CHAOS

Table 25: CM: of

power/control hierarchy concept).
agrammed as tree tostructure of un-nested holonsHierarchica

cite 'cause & effea').
Even predator-prey benefits system as a whole'

nism (simplistic, tocausation &Fallacies

lncludes cells, organs, social systems, eco-systems.

&
organismsil

nn
metafunction;

r).il

function

h
isation
cogI

space),n
rgan

(afte
lf-oseof

systems)
mrcs

socra
dyna

&

structure
(the

eco-

has

inginclud
mentation

Transactional Analysis & Transactìonal Psychologyl

Extend by growth (as distinct from construction).

tosystems theory) fnote'transactions' (concept

iology, Psychology, Sociology, Anthropology, Ecology: same
mechanisms & terms.

Physics, Chemistry, B

patterns, different

lntegrat¡on is an emergent property; systems approach is about organising
principles.

[Link: Subatomic Theory: Organising Principlesl

Mechanism is an incomplete explanation llink: Subatomic Theory:
Complementarityl.

ration also ¡mportant.Re

Emergence not causation.

Modulated by feedback loops; non-linear inter-connectedness'

lntegrated & cooperative relationships between components benefit
whole system.

Multi-level reality: complex systems within systems.

Elements of systems are living wholes; organism-like quality.

Possible holonomy: whole in all the parts; dynamic order enfolded by
subatomic holomovement (Bohm, Pribram, Chew).

sum parts.greater

Rhythmic interlocking engagement: patterns'
ncresfrom

Each level integrated internally, connected to others; bidirectional
flows.

strataorder bestows

Mechanism is about building blocks; can't derive characteristics of
integration from nature of units; system destroyed if dissected'

Some secondary processes do build up from atoms (units): mechanistic
intervention then aPProPriate.

Mechanistic a

Dynamism.

lnter-relationship of phenomena in many fields; network of inter-
locking concepts & models + corresponding social organisations.

niversal

Connectedness

Wholeness

Structure

Salient Features

Relationship to
Mechanism

Concept Area
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self-maintenance by fluctuation; rhythms generate order (after Prigogine)
ps;Positive & negative feedba

stability maintaiDyna
ng somatic changelong-sta

e).bt
le);

rreversl(imutationby
porafy

notypic
m

ge
te

ng organismic death &ife cycle ior

evolutionof consciousness, m

[Perception is also tuned into change]

metabolism

nt.By

& Starr 1982)1.

determine organisation itself .

Autonomy but always embedded in cosmos.

[creatívenimportant

nvironment but does notges with & adaptations to e

healing, reRe-cycling components, repa

Constant

vement, evolution;Learning,
processl.

embedded
mentation; allmentationcosmological

listem,
mentation,

brain
e9

Gaian
istory:h

levels:

mentation,
utionaryevol

eco-system
reflects
mentation

n9(layeri
Metabolic

Comments

Unification of opposites by oscillation.

High internal plasticity; adaptable; shape & parts patterned but non-rigid, flexible.

Order by fluctuation.
I ndividua I ity expressed by d isti nctive rhythms [p atte rns]

nteractionlnter-re

Cha nce ori ginates i nterna lly, emergent; rep resents creativity, se lf -

tra nscendenc e [f utu re-re lated].

on chance & necessitY.entary ap

vtews&Un

lations, f lexibility comes f rom variability (diversity).

-a5sevsnteg

nce.

t.

pative structure.librium state;Far-From

nge; 3 types;Adaptation to

For popu

increases as

decreases.

lnternally determined.

Relative autonomy, increasing with complexity.

Basic unit is organism-in-environment (that is, is a system in itself)

'mentation' in lower entities.

lmmanent at all scales (thus mind is stratified).

ls the pattern of organisation of complexity ìndynamic system
relationships: an emergent quality. Link: Subatomic Theory:
Mathews.

in higher beings,(Bateson): 'mingals the essence

Underlying processes define living form: organic patterns
are ¡nÎerehtly complex, dynamic:, flexible but ordered'

Cyclic build-up & breakdown.

Frequencies (rhythms, pulsations) of high importance, ubiquitous'

that emerge

Evolution

ComplementaritY

Self-Organisation

Mentation

Concept Area

Processes

(Based on Capra 1 :285-332;
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Figure 1O: CM: Principles of Systems Thinking

PRINCTPLES OF SYSTENilS THINKTNG

1. Everything can be connected to everything else. Nothing is isolated. We drawthe

boundaries to define the systems and subsystems we study. The boundary we draw may or may

not include ourselves.

2. All actions have feedback. The feedback returns to influence our next actions. We live in

systemic circles of feedback loops and not stat¡c (cause - effect - stop) lines. Therefore when we

have influence we also have responsibility. Feedback may appear far away in both time and

space to [sicl the original act¡on.

3. The structure of the system determines the results'

4. Results are not proportional to effort.

5. A system works as well as its weakest link. (Not its strongest one).

6. Good enough for each part is usually best for the whole system. When one part is maximised

then there are inevitable losses for other parts.

7. You can never do onlY one thing.

8. The emergent properties of a system are not reducible to its components.

(F rom www. la m be nt.com/systems/syspri n. htm; I ast u pdated'l I 4198).

ihis paper was intended to seed a discussion on systems thinking.
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Figure 11: CM: What is it? Explanations of ComplexiQr

(Allen & Hoekstra 1992:63):
Nonlinearity and asymmetry inherent in the 'part-whole' relationship of entity: environment.

The interplay in nested hierarchies between the higher constraining level [rate-independent] and the
constrainêd 

-[rate-dependent 
dynamic interaction w thin a level].

(Allen & Starr 1982: xiv):
Spontaneous unpredictable behaviour from higher and lower levels in un-nested hierarchies.

Switches in fractal dimension as scale change invokes different system controls.

Sensitivity of complex systems to "surprise generators". L¡nk: Catastrophe Theory.

[Producing unpredictable discontinuity]: "logical tangles and self-reference, chaotic motion, stat¡c
instability; uncomputability, irred ucibility, emergence".

(O'Neill,De Angelis,Waide & Allen 1986: 115-5):

Complexity involves subjective criteria that depend on t ppears when
seveial levêls of organization are called ¡nto play to des organizing . .

principle but one that is strongly influenced by the way I .. [a] hierarchical

þerspective ... simplifies the problem of increasing complexity in evolution ... gs.thg invest-igator deals with
iuccässively highei levels ... ihe distance between the level of observation and the level of explanation
increases.

(Casti 1994:268):
Decentralised nature of controls.

(Kay 1991: 483-8):
lnterface between external environmental changes and far from equilibrium nature of dissipative systems

with nonlinear options for response to perturbation and optimum operating points.

(G leick 1987 ; 8, 20-21):
Sensitive dependence on initial conditions ('butterfly effect'). Link Chaos Theory.

(Lewin 1993: 5'l):
Special sensitivity to information as a system component [above energy] in deterministic chaos region
[ " u nive rsa I com p utati o n " ].

(Adams 1988: 72-3):
Functional organization of a system so as to have high informational content non-random by design or 

.

selection: funãional linkage oÍ assembled parts las distinct from an ordered system, describable by simple
algorithmsl.

(Kosko 1993: 108, 50, 59):

Nonlinearity: parts do not add up to the whole; system. complexity (nonlinearity) exceeds subsystem
complexity ilüe to "conditional probability" of the real world.

Variable (fuzzy) conta¡nment of whole in the part ["The pan contains the whole in direct propo.rtion to. iß
size or mass oí overlap with the whote." Probability is a limiting case where the paft contains the whole
100/o or none at all].

(Brindle 1992:46):
Scale-linking systems... imply a Wholism in which everyth¡ng is in some sense constantly interacting with
everything else.

(Van der Ryn & Cohen 1996: 34):

... Nature is infused with the dynamic ¡nterpenetration of the vast and the minute ... Matter a.nd energy
continually flow across scales, ihe small infòrming the large and the large informing the small.

(Senge 1990:71,71,72) [distinguishing detail comPlexity from dynamíc complexiVl:
... dynamic comptexily... where cause and effect are subtle, and where the effects over time of
interventions aie no{obvious ... where the same action has dramatically different effects in the short run
and the long ... one set of consequences locally and a very different set ... felsevr¡l¡ere inl the system ...

obvious interventions producenon- obvious consequences ... Conventional forecasting, planning, and
analysis methods are not equipped to deal with dynamic complexity. Mixing many.ingredients in a stew
invoives detail complexity, ás ðöes following a complex set of instr.uctions to assemble a machine, or taking
a n inventory . .. Thè real ieverage in most management situations lies in understanding dynamic complexity,
not detail complexity.
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Table BICM: Mathematical

ased on Allen & Starr 1982: xii-xiv;

to Different Number

sources as

equations
numbers.

smalltonk
rence
l¡

mps¡

Gas laws; GIS (spatial &
hybrid systems).

Statistical averaging "less
and less justified."

Statistical mechanics
approaches; actual values
replaced with averages;
GST also applies.

TARGE NUMBER S¡MPLE
SYSTEMS

Very large number of
components;
independent, identical.

Exact human behaviour, thought
process, exact whole cell behaviour,
ècological community behaviour.

simple entities (Classical Newtonian
maths:'theoretical' or
'mathematical' Ecology) limited by
simplifyi ng assu mpt¡ons; statistical
methods give fuzzy results.

rtificial isolation ofStandard GST; a

Set theory: fuzzy loglc, q-Analysis

Catastrophe Theory

Modified GSMs; CAS maths: grammar
of chaotic (fractal) attractors
(Abraham & Shaw 1992): needs
acceptance of complexity as entity &
hierarchical models.

NUMBER SYSTEMS

tncreasing complexity, non-linear

MEDIUM

Monomolecular metal sheets (self-
assert¡ve atoms exhibit unique
behaviours).

Small scale simulation modelling,
general constra¡nts, h¡gh
stochastic: highly realistic yield.

I nter-relationsh i ps between parts
(connectance); needs GSMs
(General Systems Models); comPlex

odic

1 992;Lewin 1993: 48-9).

Calculus & Statistics
even when simple relations; too
few parts to average, too many to
use individual equations;
simulation limited by finance &
computer power.

do not satisfy,

MEDIUM NUMBER SYSTEMS

Simple, non-linear

le difference equations link
rge numbers (May 1976);to

Relativity Theory

Planetary movements;
population & communitY
dynamics: growth or
competition onlY (single
component or Pairwise
dynamics).

Large scale reductionist
simulation modelling: problems
interfacing with comPlex
systems (eg ecosystems).

Newtonian approaches;
differential equations; General
Systems Theory (GST) also
applies.

SMALT NUMBER SIMPTE
SYSTEMS

Small number of comPonents
with simple interactions:
Weinberg's "organised
simplicity" (O'Ne¡ll et al 1986:
41-44).

Examples

Limitations of
Approaches for
Complex
Systems

Other Maths.
Approaches

Helpful Maths.
Approaches

SYSTEM S¡ZE
(Number of
Significant
Entities)
(Weinberg 1975)
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Table 27: CM: Wolfram's Behavioural Classes

on ney & 1995: 48-9;

Table 28: BICM: Beer's'Everyday' Classification System

r1 E

& text

Universities Press).'
L¡nLt Sa.fgrouni - Paper: What Mathematics for the Divergent Sciences?

Chaotid fractal/ strange
attractor, rePellor (single or
multi ple attractors/rePellors),
saddle, separatrix .

Stochastic 'noise'

(actually Backcloth entites
excluded from current system
definition)

Attractor Types, Field Entities

Point attractor, attractor basin

Úne/oscillatory attractor, li mit
cycle/ periodic attractor

Chaotic (deterministic)

'Edge of Chaos'

Fixed point

Periodic

Chaotic (stochastic)

Summary Behaviours

Random

states, no structure, no reg

Complicate intricate, fractal structure, universal

computat ity, phase change transits, .self-organising

iritiiality, ¡ñitial and local conditions, creative bursts

& extinctions

supportto
the

contract rePeatedlY;

Pattern disapPears over homogeneoustime or

Wave-like pulses , oscillations (curved line) or cyclic (periodic)

ngstructurestoPattern

Class lll

ffi

Classes

Class I

Class ll

Probabilistic

simple probabilistic
(toss a coin)

probabilisticcomplex

Determinisitc

simple deterministic

complex deterministic
(computer)

Simple

Complex

2 Unable to find original. 63



Table 29: BICM: Boulding's Typology of Systems Complexity Frameworks (f 956)

Self-aware, individual sYstem; se lf-aware, mage, symbol
producing/absorbing/i nterpreti ng.

lncreased mobilitY, se lf-awareness, iour teleologica

Plant

ntaining, cell

Homeostatic, p
element.

ical; information an essential system

oc rks, equt um mode ls: rm ned, necessary

motions, including
equilibrium.

stochastic dynam tc systems ¡f ead to

Structural relations ips. eg Copernican escription of so

system.

Human society

Human being

An mal

Genetic-societal

Open

Cybernetic

Simple dynamic

Static structure

Bou 1956: 1

Note the influence of the concept of the 'Great Chain of Being', which is in fact congruent with the concept of

Constitutive Hierarchy (tink: theory of Scale).
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Figure 12: CM: Becoming Chaotic

(o

(a)

¡Íå¡1E TIÌ48ætrs æECrRUn

Ràssl¿r

(b)

(c)

(d)
(e)

Development of Coarplexity (a) - (d)

Experimentally increasíng the forcing frequency, the trajectory becomgs more cornplex..
(Abraharn & Shaw (992):298, 299): 

-(a) Simple Periodk Attractor: has a stable, predictable
irajectory in all its states. (b) Periodic Attractor with four cycles per iteration: hiSþ9r
haímoniis emerging. but sti¡l predictable- (c) Er nded Attractor: is mathematically 

_

deterministic but nõw unpredicable in experimental terms. (dÌ & (e) Rössler's 'band'and
ßössle¡"s 'funnel', (¡brãham & Shaw, 1992:.293,294). ln three dimensions these trajectories
do notcross.

These are experimental 'chaotic attractors'. The arrows on the srnall funnel show the general
ll

but is not static itself.

llanifolds (f)

Time series of research data can be distinguished by pattern recognition from the background
of 'noise', which represents other elernents or systerns not under research focus. Where
dimensìons ('desrees of freedom") are fractalor 

:,"'"ifiïÌniilT":?ï_:ìmodels
s'. This table from Abraham & Shaw (1992:327)

rns they describe in theìr to<t
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Table 3O: CM: of Chaos
Behaviour

Static

Static

Dynamic

Dynamic

3D space + time, dynamic,
relative.

Dynamic, fractals in
Spacetime.

(Coveney & Highfield 1995:
160, after Mandelbrot).

Dynamic, reciprocity with
variable environment,
power law/fractal
structures, self-orga nising

Dynamic,' unstructured'

Examples

Fixed, static structures, orthodox mapping (scale relative), point source
pollution.

Arbitrary land d tvts 10ñS, faultlines,
mensions).th resho lds, financi a bottom line (exc ludes other di

kwork, u a, ectronics, itica & economic events rs

tenure, taxation schedules).

nition, reductionist), simple (Classical)

relationihips, i¡xed social & stiuctural relationships while extant (legal),

mechanical feedback control systems'

Fixed social & structural relationships: trajectory through time
relations not changing)

Development process
fractal manner (regu
Frastals.

movln9,
shel ls, music, Link:

Distortions in 'perfect'structure record history of environmental interface
(defects in re!¡ularity of spiral shells, tree rings); see Strange, next row.

process (interna unclear oÍ m mensional, or
VA rying exte rna relations taken nto account).

'lmpecfect' internal fractal of 'power law' relations often demonstrable.

Systems characteristically include living elements.

H ierarchical structure'simplif ies' structure into f unctiona I subun its.

Link: subsections on CDS elements.

ds, Brownian movement.

Undifferentiated crowd behaviour (scale-relative) t¡nk: Subatomic Scale:
David Bohm: random = infinite degrees of freedom'

Dimensions
(Degrees of
Freedom)

0

1 (2)

2

3

3 + Time

4
fractal

N>4
fractal

N=-

Field
Entities

Point

Line

Periodic

Attractor
basin

Volume

Spiral

Strange

Point

Line

Cycle
(Oscillator)

Volume

Spacetime

Spiral

Torus
(Deterministic
Chaos)

Stochastic
Chaos
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Figure f 3: BICM: Vector Fields

í ."-- '.

(a) (b)

(c) (d) (e)

(h) (s) (f)

Representation of dynamic systems using Chaos Theory, usesvector fields in curved, folded,
mútti-dimensiona! sþaces. The Topography of Catastrophe Theory overlaps with these
notions: they are just diagrammed differentty. Onlysimple examples given here.

(a) A vectorfield: every point on the curved surface has a tangent vector off the surface (in nearby
'3+pace') (:28).

(b) A'trajectorf eraerges as a surface curve, integral to the vectorfield (:28)

(c) Euler's Method of constructing a vectorfield, uses a polygon <oncepJ to approximate an integral
curve (:26).

(d) A planar vector field with an eddy (:32).

(e) A'trajedo{ or 'integrat cutye'evolves from 'f, the îßitial state, as tangent to every point of the
vectorfield (:2Ð.

(Ð The 'phase portmif of the system records the trajectories as determined by the qfstem; internal
motion of the space within itself i5 known as tlovl o'tthe Ðrstem (: 25)'

(g) Phase portrait of (g): a closed trajectory emerges (closed orbifl 'cyde'l'traiecto{or
'oscillation')(:32).

(h) Phase portrâit of planar vectorfield. C is the lmrt cyde (closed trajectory) of spiral trajectory
throughAandB(:40).

Source: All elements scanned from Abraham & Sbaw (1992) from pages indicated-

r
/il

^
-ëâ

ì \
\

\

I
I /'
7 I

I

I
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Figure 14: CM: Field Entities

\
I

(e)

(a) I (D

t\ /-
l(

0)

(c)
-¿i

(b)

(k) (s)

(t)
(m)

(h)

(n) (¡)

These s¡rstem elements are embedded in larger systems. Much of the low dimension work on
this Théory originated in research into the Dþamics of Music. Ecological & social applications in
morphogenesilare expected to yield useful explanations (A&S : 11{)-111).

(a-c) Point atEactots. dimension 0: (a) spiral (asymptotic).

(d) Saddle point attræton unstable attractor, dimension 1; linear.

(ef) 2-Dimersional limit cycle (periodic, oscillatory) attractors-

(g) il-Dimensionat period¡c attractor.
(h) torenz' Uask'
point attractors; eac
depends on the ¡niti
first to be subjected

(i) Torus manifold ('Birkhaf Bagel1: one of the simplest forrns: trajectory lines are constrained
by the att.".tor; movement arorind the torus, different attractor and repellortrajectories and
còmplex folding rnay add further dirnensions.

ü) Notn.hyperbolic limit <ycles: intermediate form between attractor & repellor,

(k) Sptral point repellor þxponentiat); (l) point repellor (dimension 0); (n) 2dimensional
timit cycle repellor.
(n) Simple dynarnic system showing attractor, repellor, saddle, seperatrix (boundary between
si mila r adjacent entities).

Sources (elements scanned & collated): Arrowsmith (1991): (b), (o & (l): 50. coveney
(1995): (c), (0 & (h): 171. Abraham & Shaw {1992): (a): 58; (g): 34; (i): 35; ft): 226; (e)'
243; (n):353.
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Figure 15: CM: Attractor Basin in Ecology
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Allen & Hoekstra (1992:221) reporfon the modelting work on parasites and hofs, of
Hollìng & Ewing (1971). Chaos Theory expla¡ns similar res€arch f¡ndings here and ¡n cases

of imbãlance between predator and prey, where localstability's lost as a predator
population gains efficièncy. The system goes into pos¡t¡ve feedback until the higher level
äoñstraint ([rey population crash: the botton line is resources for survival) brings down
the predator population w¡th it. What
balance, narrówi and rigidifies as prey The
broad, flexible cup narróws and dèepens an and
compromised, preylttost side of the cup bre
uncóupled, w¡dh cãtastrophic consequences for botfi. 'k' represena the efficiency of
assaults on the host-

(Top): a local, stable attractor (limit cycle).

Response surfaces are illustrated by analogous cup structures (a common way to illustrate
limit c¡¡cle attractors).

(Bottom): loss of all stable equilibria.

This is a visual representation of the concerns about human predators (multinational
companies etc) pieying on the 'have-nots' through the unconstrained potive feedback
of free markets, Ecónõmic Fundarnentalism and 'Stn¡ctural Adjustment'. These, and
dissolution of natural constra¡nts by technology, açe escalating an unaccePtable rich-
poor economk gap. Raw competition, unbalanced by system constraints is proving
iremendousþ wãsteful of all dpes of resources. as many bt¡sinesses fail. The ìmpacts
must be constrained or we wilt all crash together.

As an econornist once said, 'A healthy market needs well-heeled customers".

69



Figure 16: BICM: Analysis of Nonlinearity

s.

ional unemployment and inflation figures from
1951-1992.

(a) Familiar data rnatrix (1997:1 1 8).
(b) simple graph of one variable (us unemployment rate 1974-93x1997:152).

(c) Scatter plot linkÍng two variables seeking linear relationship (same years as (c), c-urrent year
'-' lni*tlon x previois year unemployment-, USA). No relationship aPparent with first derivatives

(1997:128).
(d) Same information, further analysis: data differentiates into three sets of values, each with' ' 

downward slopes: sudden and i¡arked strifts to new positions. These correlate with oil shocks

in1974 and 1980 (1997:129).

(e) Same 6 ives linear
graph: Particular tirne
ñrithln rates of
change).

(f) Samelnfo SP) plotting one variable aga¡nst sarne for
last year. Ps detect cyclicity, regularity, average
valuäs, m 153).

(g) Appearance of Time Series typical of (noiqf).ch¿91¡_c daJ?. U5 unemployment 1974-93. Pattern"' ni"V be 'extracted' mathemáiically or visuatly (1998: 194).

(h) 3D Phase Plot (U5 GDP growth sarne period). Shows partial qptem looping (1998: 89).

(i) A C) 3D phase plot (j) of Lorenz Systern treatment (llevel now] x Inow-tl x lnow - 2t]) of T¡me

Series (iX1998: 84, 85).

(k) t Cycle Analysis: commonly used in.Ecology for predator-preysystems;
other socioåconomic s¡tuãtions. Shows two 'species' cycling togethef,
en settle to newAttractor (1997: 184-5).
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Figure 17: BICM: Limit Cycles in Economic Systems

(a)
of l+itilh

ormerod uses CSPs (Connected Scatter Plots) to
analyse resporìses to oil shocks in terms of
unemployment þraphs below) and inflation
conditions, using his'Butteñly Economic' Model.

Whereas the USA reached 8-10% briefly, it settled
back to Íts usual Ç7o/o (æe previous figure), while
most European countries rose to 1o'12o/o, and some
to 20oÁ or more after the second shock, and most
remain at about lto/o (19971. Ormerod believes the
challenge is to shift down to a lower Attractor
Point (Ormerod,'1997: 161).

The graphs below (195G1993), demonstrate
multiple equilibria, oil shock impacts (19734+m
1980+), and otherfigures show no relationship
between economic arowth and unemployment
fþures, nor between unernployment and inflation.
For instance from 1978-1992, afl on av. growth
2.3%tpa, Austria, Germany and Spain had 3ot1o,60/o

and 16% unemployment respect¡vely (Ormerod
1997;149).

uæñplo-{æÞr
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(b)
Cæøcdqmpkqof
\Àla Gc.tÚ ldrpl .m.rc, ¡9óÈ93

ê
I
É
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ñ

(c)

(a) UK: From a low <2.5, shock (i) sent the level to
5olo, barely settling when shock 0i) arrived. This
shott'he level up to 8-12o/o, a pattern also seen
in Belgium, The Netherlands and Austr¿fia. ln
UKthere was a períod of runaway wages and
high inflation, following a union agreement
rnade to peg wages up to an agreed threshold
of inflation- The new Attractor rycles on 1G
12o/o (:157).

(b) West Gerrnany also started low, reached 3.fla/o
on (i) but settled fasL and wità (ii). went to 7%,
again settling fast while oth€rs hit f Gí2 or
even 20o/o. Workers recognised the need to
reduce standard of living temporarily, and
traded this for increased influence in decision-
making that affected thern. This, and fixed
exchange rates, kept inflation relatively lsw, but
a further shock from reunific¿tion w'rth East
Gennany has rernoved the previous economic
advantage, cycling at.6.7vÁ, but notshifting
Attractors (: 156).

(c) France: lnstabi|þ, increasing levels until
reeentlç may be settling at 10olo. Similar
pattern in ltaly, also Spain, but latter settling at
20% (:156).

(d) Sweden: Very different pattern: very low levels,
not impacted by oil shocks, but unstable
escalatisn from early 19905, with failure to
settle, following deregulation of economy
(:1 57),

(e) Japan: bctremely low start; sent up to new
Attractor by oil shock, but still only 2-3Va (:158).
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(e) iîJ¿!'q. ¡cóàt3

Ormerod ascribes the resilience of Sweden and
Japan to 'shock absorbers'. System Constrain8
happen in these cases to be present for cultural
reasons. Both have national tradit¡ons of social

d

opening doors or cleaning shoes in hotels, in Japan
(Ormerod, 1997: 203-4).

(Graphs scanned from Ormerod,1997 as indicated).
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Figure f8: CM: Fractals

ü¡ddþ
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The concept of fractals revolt¡tionised our understanding of dirnensionality. -One-and-a-bit' dimensions
are scale-r,elated: they have the same functional charaGer¡lics at every scale across a range dependent
on the local organisìng principles (attractor landscape of that system. Linlc Figure: Bifurcation.
Fracals are ubiquitous in Nature (Coveney & Highfìeld 1995: 172)-

(a) Log:log
reflects the
reduced by
turbulent z :

61, 58-53). Udr: C.riterion: landscape.

The most str¡k¡ng v is 'self+imilariry'. Thls-is- dimonstrated

".tin.i"tty 
in (b)-by Casti 1994: 234), and (c) a ({) by the famous

,Mata¡eibrct5p¡t enoît Mendelbrot coinedthe term 'fractal'in 1975

(Coveney & Highfield 1995: 172)-

Type lV cellular autometa are able to generate pattems tha-t s-irnulaJe markings commonly seen in

Ñiture. (e) A cone shell exhibiting a typical pattern. (O A similar, sirnulated fractal cellular automaton
pattern. (from Coveney & Highfield 1995:184).

(slA
1995:

set of spots and stripes generated frorn 'stationary Turing patterns' (from Coveney & Highfield
183)

æ3

1

ili

-t

{å
b
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Table 31: BICM: of Fractal

etc.mregionalnu

Model for design for high connectivity

n9tree
appearance

Engineering applications

ang

ng

road designmanagement &Traffic

r composition (max.

realistic landscapes for science fiction movies; anslow
indicator of human activitY

concept

Assessment entities;

(5:21measurement eg

J p ¡- r"t sn-af , o n e-si ze-f its a I I' c I ot h i n g

(elastic version eg stockings), certain antennae

Scaling Law; ideal value 3.0 for connectance

Da Vinci's Pipe Model;
d=cross-sectional area

Scaling Law for confluence

Q=water quantity; d=widthl v=velocity; t=depth
Depth means scaling or drawing to scale impossible on

maps

Valid over 2O-step range; branching ralio 2.7

Valid over 1s-step range; Branching ratio high (near 3.0)
least air resistance

2dimensional; lanes equivalent to Pipe Model
(xylem/phloem)

minute, 30 seconds
at

pattern,

waves
land

decades

Free ranç ¡nter-scale translation macro-micro;
aggregãtion error beyond N+2 ascending (S' Buser,

QUT, pers. comm.)

Explanatory

L=apparent length; r=scale unit;

OisregErd rotation eliminates scale measure -> scale-free

Hierarchical structure of different sized stones (replacing
mortar)

d =dr +dr
d =dr +dt

d_= d 1_+d 2_

Logarithmic scaling,
usually to base 10

d-= d 1-+d 2-

d2= d12+d22

d-= d 1-+d 2-
dp

(various) eg log-log plot
of length of estimator
segment: length of
total perimeter ¡s a

straight line

Formulae

L(r) - r-

Electrical Dlscharges

Arteries

Lungs

Roads

Geographical lnformation
Systems (GlS)

Diameter Exponents
General Structure

Trees

Rivers

Stone Walls

Stock Market

Fractal GeometTy
(A&H:56-63)

Applicatlon Area
GENERAL SELF-SIMILARIIY

Coastlines

Logarithmic Spiral
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attfactor

entropy and nonlinear dynamic systems.

nature,most ¡mportant mu

Governs catastrophes. floods, droughtt bear markets, electrical power

outages
Re-interprets calamity frequencies: finite observation times limits the

excesses observable;
Applications: accelerated global warming needs

ôbservation t¡me to confirm, current estimates
populations for endangered species very much
est¡mates (S: 131)

spectrumtonoccurs

much extended
of minimum viable
larger than present

Power laws at log scales at constânt intervals

Generated through relaxation processe5 often with multiple relaxation
times

Hyperbolic decay/time eg silk elastic, neuronal recovery, co.ncert halls,

ióchnical hearing test rèsearch, acoustics, aesthetics, music

mates many¡n nature, aOccurrence

One-dimensional projection of Brownian motion

Gambler's capital (paradoxical consequences)

processes,

processes

Stock market phenomena

log time demonstrates persistence range - useful in prediction
Represent
Slope

long-term river flows (S: 130)
of Fr/S:

eg of

A single
values

points where starting
Converge aS n -> æ.

An attractõ¡wñerel<n depends very sensitively on x¡ ie
as n becomes larger, in¡tially m¡nute differences
become macroscopically separated

ß >2eg1tl3
Diffusion process diverges w¡th root mean square

distance proprotional to square root of time

Long range persistence in underlying processes

I

H = -0.5ß = 0 Range finite, no persistence,

Repeated summing of independent random numbers
= 0.5

Hurst exponent H measures divergence:.R = range, S =
sample standard deviation, Fl/S = rescaled range, t =
time interval

exponent rangepower

(xltl * xlt-dtl) fractal
phase plot (C: 549)

x¡.r1 = /(x¡)

(eg) x¡¡1 = l(xn)

Ír-2

<x2>1t2 _{12

f-2

Í-1

Í-B
Hurst Exponent of

persistence

H=log(F/S)/logLt)

Also:

ß = 2H+1

Ío

ATTRACÍORS

Attractor

Strange Attractor
"Are Fractal Dusts With a Fractal

Dlmension Smaller than the
Euclidean Dimension of the
Embeddlng SPace." (5:206)

Black f{olse

Plnk ltlolse

Whlte Nolse (Whlte tight)

Brown lfoise

Nolses (S:121-137)

General Form

on Schroeder 991 '117-9,121-137; Allen & H 1992):56-63; Costanza (1 549.

(BP 5.6: Predictability in Complex Dynamic Systems (CDS)
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2.2.8.3 BIFURCATION, CATASTROPHE & SURPRISE

CONTENTS

Figure 19: CM: Bifurcation

Table 32: BICM: Catastrophe Theory (CD of Complex System Behaviour - Basic Assumptions

Figure 20: CM:Topology of Catastrophe Theory

Table 33: BlcM: Regulating conventions for catastrophe Modelling

Table 34: BICM: Amson's Control Manifold Classification

Figure 21: CM: Elementary Catastrophe Portraits

Table 35: BICM: Criticisms of ECT

(BP 5.7: Applications of Elementary Catastrophe Theory (ECT)

Table 36: CM: Surprise: Classification by Severity

Table 37: CM: Surprise: Classification by Source

Table 38: Surprise: CM: Classification by Type

Table 39: CMRRCE: A Mythology of Surprise

Figure 22 CM Douglas Cultural Bias Analysis (Group/Grid Analysis)

Figure 2: CM: Connective Structure for p-Surprises
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BIFURCATION. CATASTROPHE & SURPRISE

Figure 19: CM: Bifurcation

ì/Vhen the 'soft Sciences' (Population Biology, Ecol

ect the constraint seen when populations became
ing and drop-off (for erlvironment or resource
reborrowed from Ph¡aics, such as ¡(*t = x(l-x),

where r = a grorilth rate pararneter (in Phlaics
The formula-was found correctfor many diffe
fisheries. Lower r à Jower level sæady states, hig
at even hþher levels were ¡nit¡êlly disco¡¡nted'

It took the work of Lorenz and Mathematics
to recognise the fluxes with 2-,

se lf-sim i la r structu re
a
t5

p.rii

ô
â

ffi

Ctß

Bifurcation as expla¡ned diagrammatkalty by Coveney & Highfield. This diagram was

re{erred to ¡¡ndei 'Observer Effe<ts', as an explanation of how viewing a system at
different scales may result in quite different descriptiong and why therefore. naive
Reductionisrn can 5e very misleading in a cornplexsylem.
(source: Coveney & Highfield 1995: 168)-
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Table 32: BICM: of Behaviour - Basic
BASIC ASSUMPTIONS OF CATASIROPHE THEORY Amson)

¡ A system describable by only a small number of key parameters will have limited potential behaviours.

. CT is based on the concept of families of functions which respond differently to small perturbations (eg stably, unstably, catastrophically). Depen-ding on
-cfráñging 

nalues tor the control parameters of the system: á stable, fixed pôint may become unstable as one 'takes a walk' across the system surface (Casti

1994: 53-5).

. Controlvectors on the control manifold (system surface) determine behaviours (régimes) on the behaviour manifold according to the classification below'
Each control point c has a characteristic set of potential behaviour po¡nts denoted by a function p6'

o The actual behaviour points b that correspond to c are the ones which make pç stationary (=0). Only the b's which make pç a local minimum are

observable.

o The model for the pç function comes from Mechanics.

¡ The pc in this case refers to the potent¡al energy of the point. Minimum potential energy states are observable and stable (if at a point) or metastable (if

on a surface). Maximum potential energy states are unobservable and unstable whether at a point or an edge.

o The response to small perturbations of systems in stable, unstable and metastable states, is to return from displacement, diverge still further or remain

d isplaced respectively.

. Another example of this system type is the modelling of probabilistic phenomena. The probability is.modelled for occurrence of behaviour b for a choice

of control c. The tocát regimes (dbservable behaviolurs)'locally minimise pç and so maximise the probability of b. [Fuzzy Logic opportunity].

. The above does not indicate which of the many possible local régimes will in fact appear. Three conventions (following table) attempt to remove this

arbitrariness.

. A system is observed against a background which includes time fsimrla r concept to traffic on backclothl'

. A process is defined as a "system evolving in time"(:180).

. A system is defined as a "collection of states"(:180).

Amson 1975:178-80, 181-3 except as indicated; A
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Figure 2O: CM: Topology of Catastrophe Theory

I

achieve stab¡tity (shift to a new Attractor).

Elementary Catastrophe Theory GCf) deals with fixed point Attractort so is good for rate:
independent parameters. There are periodic and strange Topologies, as described above, but the
catairophic Mathematics for these is not developed. Since the natural world is replete with such
Attractors, this leaves us in Ecology in a position of awe, and hopefully, respect, at such astounding
complexþ.

Topologies form a 'library' of generic surfaces for analysis of complex situations, and prediction in
physical ones, usually selected by number of variables. Lints: l{e¡ct Figure; Eifwcation (Steady State
graphÞ 8P5.3: Frzy Logric.

HilNt¡

tþ t¡¡it
I ñHtBÁ

a

aom ,¡$ú

'-t"

(a) <.eo) (b) ts¿ (c) tsgl
(a) Cusp Geometry with inputs a and b, and output quantity x. showing stable and unstable
regions of the folded surface (Cusp Catastrophe)- See following Figure.

(b) Fold Geometry universalises the concept of families of functions expressed by a síngle variable.
The unstable member'a' runsthroughthe ç-atastrophe fuir¡t,wher€ a = 0. No local maxima or
minima exist for positive values of a, but for negative values there exist two critical points, one
lscal rnaximum, one local minimr¡m.

(c) Three types of points: regulan surrounded by flat surface; fold has an edge where a srnall move
in the wrong direction can result in falling off; cusp: two lines of fold points come together. These
situatisns are local. The curved surface is projected onto the flât one below- (Source all diagrams:
Casti 199f: pages as shown).

(d) Casti demonstrates the use of Topology by analysing
an ideological situation, applyìng ECT principles to
explaining the fatl of C-ommr¡nism in Eastern Ëurope (:zl&
55). With variables scaled between 0 and 1. a and b define
a 2-pararneter space of pararneters P. Each individual ìs

assignable to a space constrained by a (opportunity w
equality), and b (frare-mity vs liberty)-

(e) Local maxima are stable
ldeologies, and there are

two ¡nstab¡l¡ty (conflict)
regions. X is an ndimensional
space of personal views; S is

the set of ideologicalþ
related critical points (forming
a curved surface). Conftict
regions must be traversed to
change ldeologies.

Link llST: CoEvolr¡tion (Rugged
Fitms landscape¡).

x

P

I

(d)(re) (eX:51)

rt¡¡t
Doi¡t

frld poit

otFirt

ft.trnity

lib.rty
goliricd tGGdoffr

ccorìoñc
.qu¡liry

ccorþmíc
oPoortunitY
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T 33: BICM: u

1975:1

Table BICM: Amson's Control Man

(Source Amson 1975: 181

for Model
Conventions Descriptions

re several minima of pç compete at a control point c, the local régime is

determ¡ned by the least minimum value.

Where control points move, minima are rearranged as previous and new
values interface. Local régimes change as new least minima appear and new
régimes 'capture' old through changed relativities ['entrain', 'slave', as in
Syñergetics]. At the conflict set of control points, local régimes have equal
values.

Local régimes may disappear (local minimum collides with a local maximum or
'captured' by a r-), jump to a nearby local minimum (new'captures' old).
Coñtrol points for obliteration of local régime make up the bifurcation set.

WheMaxwell's

System behaviour evolves continuously until & unless forced by passíng a
bifurcation po¡nt to jump to a different path (unidirectional)'

Perfect Delay

lmperfect
Delay

and the threshold low enough.

or OR rules) exists where aA threshold set of points
if the old minimum is higherlocal régime jumps to a

Set type Characteristics of Functions p6

No local minimumThe Blank Set

The Simplex Set Exactly one local minimum

Exactly two local minimaThe Duplex Set

Exactly three local minimaThe Triplex Set

The Quadruplex
Set......

Exactly four local minima...

More than minimum two local minimaThe Multiplex Set

The Bifurcation Set A local minimum vanishes

Two local minima have equalvaluesThe Conflict Set

The Threshold Set Two local minima have values differing in magnitude by < a
threshold constant which >0

The Catastrophe Set Either a local minimum vanishes or pç has at least two local

minima
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Figure 21: CM: Elementary Catastrophe Portraits

(Source: Casti '1994: all diagrams; discussion : 63-5).

(a) The best known fold is the 'cusp catasf:':opñe', which has two parameters^ The name 'ansp'
comes from the shape of the projection downwards from the complex surface M onto a flat
plane C below. 'Catastrophe' cornes from the sudden transition behaviour the systern may go
ihrough as it traverses the 'divergence' or 'irstability zone' represented by the folding.

(b) The 'butterfly' (4 inputs). The black 'pocket of compromise'can be manipulated by changing
cand d.

(C) Whereas the cusp has two possible emergent outcomes, the butteúly has three stable
surfaces. These are hard to visualise on 2Ð paper. so (c) shows the possible cross sections.

x

¡(a) 
{:s:)

(b)

d

(c) (:66)

{d) The Table lists the common narned Cataslrophies- Thom described fornulae with up ts four
inputs and two outputs. A'Magnificentseven' are regarded as 'canonical'. Over a dozen have been
déscribed since, but are impossibly complex where the goal is simply to gaìn a general u'nderstanding
of what ECT is about The fold, cusp and swallouvtail are special cases of the butterfly.

Ére

,|
1Fold

Cr¡so 'l 2
1Swallourtail
1

2llvoerboli<
2Elliotlc
2

combinedWilson 1981 Zeernan 1977:
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Table 35: B of ECT
ResponseCriticism

. Provides tools for a global theory that justifies a leap of
faith beyond conceptual & mathematical reach.

. The mathematical jump is extremely small and so
macroscopical ly undetectable.

. lnherently local (does not
describe system behaviour far
from the catastrophe point)
and

. Association of mathematical
jump in attractor sPace with
observable discontinuitY in
real world process takes faith

o Many natural processes have periodic steady state
behaviour (heartbeat, plants flowering) or have strange
attractors, so ECT applies only if structurally suited to
reducing parameter numbers to fit the model.

¡ Many'unsuitable'systems may be approximated to fixed
point attractors with satisfactory results.

o Many ¡nterest¡ng processes do yield to ECT analysis.

. Non-gradient systems exhibit point, saddle, periodic
(closed loop or limit cycle) and chaotic behaviours, and
yield to bifurcation theory if not ECT (Wilson 1981:33-56).

. Applies only to cDs with fixed
po¡nt attractors (a very
iestricted class of CDS)

. Only low number of input
parameters

. Not designed to be predictive, but explanatory.

o CT can't be proved or falsified: it is a language; its
epistemological (conceptual) value is beyond doubt and its
value in prediction is dubious CÎhom 1977b:26,32).

. Not pred¡ct¡ve

. Acknowledges some cases of bad modelling (Casti labels
Zeeman's choice of parameters and acceptance of unreal
conclusions as flagrant examples).

. The ECT baby should not be 'thrown out with the
bathwate/.

¡ Wrong: predictions
contrad¡cted by observat¡ons

. The necessary work of careful documentation and rigorous
testing of explanatory models has begun (Clark 1986:32).

Empty generalities & vague
analogies have inflated the
catastrophe literature

a

o A literature discusses & counters these assertions (Oliva &
Capdevielle, 1980; Woodcock & Davis, 1978; Poston &
Stewart, 1978; Stewart & Peregoy, '1983).

. GEMCAT Model (see applicatlons section) provides superior
formaltesting (Oliva,Desarbo,Day & Jedidi 1987: 121)'

. I nappropriate application
especially in Social Sciences

. Formally untestable

o A generalised (non-elementary) Theory is required for
unstable processes and €atastrophes.

. Useful models ca
systems).

n be structurally unstable (eg chaotico A good modelfor physical
process must be stable
structurally (after Thom
himself, 1977)

on 1994:. except as

(BP 5.7: Applications of Elementary Catastrophe Theory (ECf)
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Table 36: CM:

on Timmerman, 1

Table 37: CM:

on

on

n 1986: ¿149).

Classification

Surprise Type Characteristics

Low grade, marginal puzzles, perception not altered.Anomaly

Shock Cause freeze or malfunction of system; extensive or intensive.

Epiphany Revelatory, usef u I to understa ndi ng core dynamics; sudden ly i I I umi nates
system trajectory & meaning.

Catastrophe System destroyed before able to adapt.

SourceTyPe

Erupt lnternalto system.

trrupt External to system

Bypass Externa I (indifferent).

lnteractive Mutual interaction of system and its
environment.

Type Examples

Unexpected
Discrete Event

Rare but disastrous: Oil shocks, nuclear reactor accidents, political coups
& revolutions, natural catastrophes.

Discontinu¡ty ¡n
Long Term Trend

Accelerated oil imports (USA 1966-'73); OECD stagflation phenomenon
1970s, Decline energy consumption: GNP OECD since 1973; decreased
net marg¡nal benefits of technological processes surpass perception
threshold.

Sudden Emergence
of New
lnformation

lnto political consciousness: climate change, acid rain, genetic
discoveries, mesothelioma in asbestos workers.
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Table 39: CMRRCE: A of
Religious

Version

Beìngl

growth, The
Marketl

Nature a cornucopia
Heaven
Self-contained,

complete, timeless,
Perfection

Static eterníty
posit¡ve

All-knowing, no
Surprises

Nature Romant¡cism

Remedial Strategy

More information resolves all
guestions

Downplays instability
Favours stability, control,

idealisation
Laissez faire
Supply & demand converge on

'natural' price
Concern with production

elements: land, labour,
resource availability

Revolution
Power rearrangements
Work for equilibrium

Work for equilibrium
Work with Nature
Ecologically sustaining

strategies
Respect natural constra ints;

parsimony, preservation, local
action

Human scale integrity
Equilibrium Economics

progress,
stability

All phenomena interpreted as
market issues

Market determines
sca imits

n9 to
(more of same for

Surprises)
Damp oscillations to be

predictable
Manage Nature rationally
Consistent & continuous control

essential

ldealisation

Perfect equilibrium
Space & time absolute, homogeneous

Social myth
lnternal regulat¡on, self-generation, self-

sustaining
"lnvisible hand"
System always at or approaching perfect

stability
Balanced economic order

Marx¡st State
Materialism

Steady state economy
Surprise avoidance
Ecocentrism
Universal connectedness
Eco-social responsibility

TñÍinite possibilities
Short term pseudoequilibrium
Long term prosperity
Competition
Darwinian evolution

Keep pebble in (or theory & Practice
collapse)

Nature is benign & reliable
All Surprises are "Acts of God"
Surprises are threats
Time is homogeneous

Description

Equilibrium from God or Nature
Diversity explained by Nature

analogies
Orderly

Microcosmic competition-
macrocosmic order model

Private vices (greed, fraud) promote
public virtues (wealth,
peacefulness, order)

lntolerant of externalities and
alternatives

Tendency towards crisis long term
Crash against population limit

Qualitative aspects are not
externalities

Market input resources are not
simply & only that

Limits to growth

Unconstra¡ned by God
Market without natural prices
Utilitar¡an, competitive
Mechanisms irrelevant unless

expressable in market

Pebble in bowl (attractor basin);
focus on bottom; nil external;
displacements temporary; exit =
catastrophic

Monolithic, Nature thought resilient
Survival theme

Historic Notes

Newton, LaPlace (denied intrinsic
unpredictability)

Parallelled'exit' of God

From French & Scottish
Enlightenments & Mandeville's
satire underlying Adam Smith's
Classical Economics

Natural Law Theory
Classical Economics

Malthusian

Malthusian

Adam Smith + Progress Myth
Malthus sidelined (irrelevant)
Neo-Classical Economics

Neoclassical Economics
Proponents now "New Classical"

Equilibrium Myth
& Social Role

Historic Equilibrium
Pre-lndustrial

Western
Stability Myth

Equilibrium
Controlled
Equilibrium Myth

Modern Western
Myth of ldeal
Historic
Equilibrium

Contra-Equilibrium
Marxism
Crisis Myth

Contra-Equilibrium
Environmentalism
Crisis Myth

Pseudo-Equilibrium
Progressive
Equilibrium Myth

Stability
(Equilibrium)

Myth of Stability
Myth of Nature

Benign
Caste/Bureaucratic
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Religious
Version

Hell
Catastrophe
lmperfection
Static eternity

negative
No Surprises (all

tn

Wandering Nature
'natura naturata'

Unpredictable
Nature, needs
controlling,
somet¡mes
unstable

Expect some
unpredictable
Surprises of
narrow context

Nature naturing
"natura naturans"

Nature as a learning
experience,
pilgrimage

Surprise-philic
Revelatory Surprise

(epiphany).

Remedial Strategy

Paranoid management if any
possible

Absolute commitment to status
quo

equ
only by mapping a complete
cycle or viewing from external

Distinguish true circle or spiral:
noise issue from annual flux >
incremental change

Develop alternative mythical
frameworks

Kick-start economy to new
higher equilibrium

Persistent 'maximum
sustainable yield policy': lock
into short term equilibria as if
consistent (and system crashes
result)

Retain Stability Myth in face of
data 'S¡ngle most important'
barrier to sustainable
development (failure to shift
M¡hologies)

Examine Surprises & noise
potentially affecting market

Focus on market avoidance by
producers & consumers

Account for internal + external
structure plus unpredictable
elements

Welcome chance & diversity
lmportance of local

ldealisation

All vulnerable
Everything a threat

Undisturbed indigenous community
Cyclic renewal
Time is cyclic

Justif ies Government in marketplace
Management myths: unlimited resources;

interchangeability of species; focus on
single species = adequate conservat¡on

Mecñanismt events,. commodities, long
timescales all unimportant below a

certain threshold (distressed ecosystem
oscillation rate increases with flip-flops
between extremes)

Economic Theory in historical time
Time is heterogeneous
Long term is important
Anticipatory Evolution
Catastrophism
Systems self-organise
lnherent creativity
Learning, adapting systems
Luck in sequences of events

[synchroniciUl

Description

Round-bottom bowl inverted.
pebble atop base, rolls off easily

Complex catastrophic cascade from
small event

Obverse of stability
Monolithic, fragile

Broad perspect¡ve h¡stor¡cal time
First intro. of time scales
Phase lengths relevant
Short time frame may appear

unstable
Non-simple
Seasonality predictable, oscillation

size not

Landscaoe metaphor: system moves
across multi peaks & valleys

Real time in economic theory
All externalities are market factors
All inputs inf initely substitutable
All perturbations temPorary
Short & long terms indistinguishable

Landscape metaphor: system moves
up & down peaks & valleys and
topography also may move: all
changing simultaneously

Catastrophic evolution
Considers uncertainty in market:

savings keep decision-making
power liquid

Anticipatory behaviour, learning
Qualitative language linking to

quantitative
Adaptive theme, courting SurPrise

Historic Notes

Myth of Stability +
Pulsation/rhythm

lndigenous
Hermit
Myth & reality decreasing

congruence after cycles &
spirals included

Multiplication of short term
dysequilibria

Conservative process seekin g
alternative myth + Myth of
Stab¡lity underlying

Kevnes criticism of Neoclassical:
Equilibrium may be too low for
trickledown so make a new
higher one

Post-Keynesian Economics
Hierarchy, caste systems
Entrepreneur

Radical proces seeking
alternative M¡h

5J Gould attack on equilibrium
Darwinism - punctuated
equilibrium

Catastroph¡sm re masive
extinctions - norm is the
anomaly

Rational Expectations TheorY
(relates historic time + Surprises
to market adequacy; people
learn & anticipate for examPle
inflation)

Equilibrium
& Social

Myth
Role

lnstability (Anti-
Equilibrium)

Myth of lnstability
Myth of Nature
Malign

Alienated/lost
individual

Cyclical Renewal of
Equilibrium

Myth of Cyclical
Renewal

Myth of Nature
Overall Benign;
regular local
malignities

Multiple Equilibria
Myth of Multiple
Stability

Secondary'Nature is
Capricious' after
assumption of
Stability causes
Surprises

Myth of Stability
underlies

Resilience
Myth of Resilience
Myth of
Discontinuity

Myth of
Punctuated
Equilibrium

Myth of
Vulnerability of
AllThings

Heresy to Tenets of
Eouilibrium

(Paraphrased from Timmerman 1986: 445-8); Author). Link: Models & MindscaPes: Metaphor; Confluence: Structure: Metaphor
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CATASTROPH'ST
Nature FragÍle

Sect. activist, eco-centric posítion
Society part of Nature; seen as risky and humans needing

security in numbers to deal w¡th dangers
Personal ised symbolic act¡on
Group-oriented goals of symbolic action
Unelaborated symbolic system
Action: reduce demands on Nature
SECT

HIGH GROUP

Nature Only RobustWìth Limits
(but may be better w¡th control)

Society part of Nature, harmony valued
Elaborated symbolic system
Act¡on: routinised symbolic with group-oriented action

goals; concern & Responsibility
Act¡on type: planning & control (Kratocentric)
Censorial & over-routinised
Presently the 'rejected Other'
BUREAUCRAT

Action;

ñrâturê

CORN U CO PT AN E XPAN SION I ST
Nature Rohust
(there to be used. can look after itself)
Pragmatic opportunistlß¡.tb¡gpgcCnldç)
Society & Nature separate and separation valued
Personalised symbolic action
Ego-oriented action goals and elaborated action system
Action type: consume Nature
Anti-híerarchical

the Dominant Paradigm

tow GRoUP

FATALIST
Nature Caprlclous

Society & Nature separate, Nature negative
Ego-oriented action goals with unelaborated action

system
Actiôn: routinised symbolic; derision for others'efforts
Anti-Hierarchical
DISENFRANCHISED PUBTIC

LOW
GRID

HIGH
GRID

F¡ 22: CM: las Cultural Bias Ana

on Douglas & Wi 1 982:

rid Ana

";Ostran r1 14i "Distribut¡onCredible additions to

3 This would make an interest¡ng study in itself
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Figure 23: CM: Connective Structure for p'Surprises

(Scanned from Figure 5.7, Casti '1994:1

From Q-Analysis Theory:
. points, liñes and ói"ñ"r (here triangles) are called 'símplices'; the group of all togeth.er is known as a 'sr'mp lícial complex' .

. ¡óur foints deteimìnã a'volume (tñreã-á¡mensional);îhr"" pointi a tiiangle (trlvo-dimension); two points a line (one dimension); one point zero dimension

o f ates the , nciple': chains of connection that link simplices indirectly. Two simplices may have no vertices in common

cted by a mPlices.
r J in is dete f lbwest dimension (dimension g), and is then said to be'q-connected'.
o J ó:ÀnãÙt¡ of resolution, ensurìng that the'sets representing relations and scales are well-def ined (Casti 1994:

1 7s-93).

This concept relates to ,the weakest link' (in chains), and 'degrees of .separation' (human contacts). While it has been developed for the purpose of disconnecting

q:.ñãi"i. there is no ,""ió" *rrv tt 
" 
rrr" åpf r*ãrr rrv not"be used fór connecting q-chains. with the objective of allowing making things to happen.
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CONTENTS

Table 40: CM: General Elements of Phase Change

Table 41: RRCM: Phase Change Across Disciplines

Table 42: RRCM: Self-Organisat¡on in Nonlinear CDS

2.2.A.5 SELF.ORGANISATION

CONTENTS

Figure 24: CM: Henderson's'Vicious Circle' Economy

Figure 25: BICM: Maruyama's Causal Loop Analysis

2.2.8.6 TIME & CHANGE

CONTENTS

Figure 26: CM: Emergence in Complex Systems

Table 43: CM: Evolution: General Paradigm after Costanza et al

Table ¿14: CM: Evolution after Buckley
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SYNERGETICS & PHASE TRANSITION

Table 4O: Elements of Phase

Ha 3s1-3).
*Similar concept to 'the squeaky wheel gets the oil' or 'the bad apple'

Table 41: RRCM: Phase tnes

1983:351

Dynamics
motions) near instability point in& unstable modes

stable ones (eliminated in
between chance &

Unstable *ave
ines outcome.

Emergent system cha racterist ics determined by lesser components.

Event

Change of external parameters.

Remnant unstable modes become
order parameters for macro system
behaviour.

New
Structure

otd
Structure

lnstability

.'Flux equilibrium' in open & closed systems (von Bertalanffy)

. Computers

. Tunnel diodes (Landauer)

. Non-equilibrium chemical reactions (numerous authors)

. Chemical reactions producing spat¡al or temporal structures (Turing, Prigogine)

. Sociology (synergy in business, formation of public opinion, Sociobiology) (Buckley 1977'NVelge 1977)
¡ Economics
. Ecology (Population Dynamics, evolutionary processes, morphogenesis)

(Graham, Haken, DeGiorgio, ScullY)

ng examples:

. Physio logy (Neu rosyne rgetics) (Cowa n 1 977 : 228).

His research produced the
. Lasers I
o Superconductors I
. Ferromagnets -l

I
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Table 42: RRCM: in Nonlinear CDS

nzer 1 41).

Note: Transition concerns emergence of new system states.

Structural form

Organic forms (plants, animals)

Form of populations
(interactional form)

lnteract¡onal form

Forms of neural cell assemblies
representing internal &
externa I ('self-referentia l')
states

Forms of Al, forms of neural cell
assemblies.

Order Parameters

Form of light waves

Form of fluids

Form of clouds

Hexagonal form (Bénard cells)

Form of market (interactiona
form)

Phase transition

Organic growth

Evolution of populations

History

Recognition (learning)

Learning algorithms

Self- Organisation

Phase transition

Phase transition

Phase transition

Phase transition

arket mechanisms forM
example supply & demand

Molecules

Cells

Organisms

Humans, institutions
etc.

Neurones

Al neurons

Elements

Atom (photon)

Molecules

Molecules

Molecules

Consumers,
producers

Neural-Al
networks

Biomolecules

Organisms

Populations

5ocieties

Brain

System

Laser

Fluids

Weather

Lava

Economic system

Artificial
lntelligence (Al)

Economics

Biology

Sociology

Neurology
(Psychology)

Discipline

Quantum Physics

Hydrodynamics

Meterology

Geology

I
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SELF.ORGANISATION

Figure 24: CM: Henderson's'Vicious Circle' Economy

A System Vtew of the Gtobal "Vlclous Clrcle" Economy (Fast Feedback LooPs)

CopyrlEht 1980/91 Hazel Henderson

A¡l'6Rtûâ
Goînlct$

DGbl

Cdrüol

hô¡c¡y

t

TÞb,

llotmdìey

PâflIC

Sûæt¡büdt

Ér¡oDolþr
l/larkd!

lnlhrwlR¡lo¡

hllallon

8adñg

f}0ñ*
unefrTþrrî€l{

Galrotnmónt
B&tloerdb

8oc¡dA¡.lSl
ôúo

3oü-
EEloyíìdtl

plrDþHællhCoú¡¡

Deúorídott

hhmrl

(Source: Henderson 1991: 96)
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Figure 25: BICM: Maruyama's'Causal Loop' Model

Unlike Henderson I'Vicious Circle'
schema, which seems designed to
frighten people, Maruyama's
diagrrarns here are analytical, on two
different levels of compledty. Both
are similar to Fuzzy Cognitive Maps
in appearance. Maruyama also links
the different styles of ascription of
Cause to his 'Mindscapes', tJre 'l-i'
type tending to discount Causal
Loops and assurne direct causation-
He is also concerned that computers
have taken us back to an old-
fashioned input-ot¡tput mentality,
dismissìng any Causal Loop thinking
we may have been using before we
became so dependent (Maruyama
1994: 78. 81). Link; C¡iterion
Communit¡c Eacltgrourd Papee
Problem of Cause.

The rules of association in these
diagrarns are similar to those of
algebra. ln particular, two negatives
rnake a positive, which can r¡,use
both self-amplification (and
'runaway positive feedback'), and
counter-intuitive Surprises. Another
dangerous situation is the reversal of
polarities if the delay in a loop is 18ff
out of phase with a loop oscillation,
50 that unexpected potentiation may
occur. He gives the example of the
four-year time delay ìn the
presidential electioa qycle. which is
potent¡ally change-amplifying. ln
the economic example, s, m and w
refer to strong, medium and weak
respectively. The rules here are:

mxm=m
Sxm=S
wx m=w
SxW=m.

These models have both quantitative
and qualitative capability. Wtrereas
change amplificæion and change
couRteraction are the chief
quantitative aspects, generation of
heterogeneþ and inter¿ction are
the rnain qualitat¡ve attrib¡rtes-
Heterogeneity is the basis for
evolution and the creation of new
patterns, while interaction can create
information in a way the randorn,
isolated events do not {Maruyarna
1994: 79-83). Maruyama then goes
on to describe'Scenario' work using
Causal Loop models.

(Source: Maruyarna 1994
: 77 leconomic model]
:80 [envîronmental hea]th modelD.
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TIME & CHANGE

Figure 26: CM: Emergence in Complex Systems

e lup,

.t ¡,our,
p

laughter.

Diagram based on Lewin 1993: 13 after Langton (Santa Fe lnstitute); O'Connor & McDermott1997: 6-9. tink: A Theory of Scale: Hierarchy Theory.

LOCAL INTERACTION
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Economic Evolution
(subset of Cultural)

Storage of ways to produce things and
allocate products (Evolutionary
Economics)

Generation of alternative ways for
example re technical change,
development of new institutions,
evolution of means of payment
(Evolutionarv Game Theorv).

Functional success

Fastest; can employ foresight.

Cultural Evolution

Culture: oraltradition, books, modern media (pass on
behavioural norms)

lnnovation by individual members or groups

Reproductive success of the alternatives generated
(reoroduction is bv spread & copvinq of behaviour)

Þotentially fast; short term bias; technical change the
fastest & most important currently; immediate
spread to other members of culture ) increasing
speed of adaptation (also allowing increasing
resource appropriation: humans currently
appropriate 25-40o/o total primary production); can
emolov foresioht.

Biological Evolution

Genes

Sexual recombination or genetic
mutation

Reproductive success

Relatively slow, long term bias;
multi-generation changes for
signif icant specif ic cha racter
change in large animals;
behaviour (now arguably) not
transferred.

Information Storage & Transmission

Generation of New Alternatives

Selection of Superior Alternatives by
Some Performance Criteria

Characteristics

Table 43: CM:Evolution: General efter Costan2a et at

optimal economic evolutionary adaptation?
adks to avoid unforeseen cliffs (Berker & Folke in press).

ctive short run Evolutionary Dynamics.
ss) .

tive structures to modelling Ecological Economics .

ry spiral which partly overlaps the above. Patterns change over time'
(Source Costanza et a/. 1993).

tink: Holling's lnfinity toop (below).
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Table 44: CM:

decision processes, new ideas
resight, grouporganConscious,

Sociocultural, politica
Socialisation process

economic structures

Competition
Persuasion

roles, norms

Selection processes

Perpetuation
structure

a particular normative system

all units, transmission inter-generational

Avoids need for personal experience

Allows rapid restructuring

on available toExternal storage makes i

patterned activities & ¡nteract¡ons.

Sociogenesis
(extra-somatic, ideas

[similar concept to Social Parent Ego State
elements in Transactíonal Analysis Script Theory
or' Memes' after Dawkins. I 982: 2901.

Sociocultural 'temp

lndividual experience

ldéjà vu I jamais vul

vrs self and in relationshipv,slnd

Basis for higher level sociocultural
Also

Neurophysiologica I code

lnformation reservoir

rnt

Trial & error

Structural change maps environmental
cha racter (morphogenesis)

Feedback system codes information
reservoir

response
neura

ronment
sticPla

envt

Structural change maps environmental
character

Encoded feedback

& errorTria

Guiding socia
development of young to
maturity

&

n, genetic mixing

uction lsRe

Darwinian process: phenotype
vis à vis environment, natural
selection

Reproductive success

survival

Vulnerable to rapid
environmental change

&s

Phylogenesis

Genetic

om'mutationRa

Generation
Types

New

Transmission

Testing for Success

Criterion for Success
(Fitness)

Disadvantages

on Storage
System

Mechanism

(After Bu 1977:248-57;
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Table 45: BICM: Devel
Future

Age of Light repatterning of
Solar Age

Wholistic Paradigm

Prioritising gentle action, light,
surprise, right-brain

East-West synthesis

Re-membering, re-wholing,
Cooperative Paradigm

Biom imetics, natural resources,
bio-integration, respect for
living systems, advanced
Optics, Nano-technology,

Circles

Third Wave (g lobal ised lnformation Technologies)

Present

lnformation Age:

Overload, extension
of Competitive
Paradigm &
industrial ideals
into new
Technology

Solar Age
accelerating

Phase 4

The modern, technological phase.

Began with the industrial transition, starting in Europe and
North America about 170 years ago.

Still taking place in many parts of the world.

)Circles

70-908P

Triangles

Second Wave (lndustrialism)

500-2008P

5008P Renaissance
beginning, Fossil
Fuel Age dawning

3008P Onset of
Enlightenment,
lndustrialism,
Petroleum Age

2008P lndustrial Age
sta rts,
Enlightenment

s000-10008P

50008P Rise of
patriarchies & nation
states, rise of Egypt,
Bronze Age begins

30008P lron Age
begins

2500 Greek civilisation
peak

17008P FallRoman
Empire

10008P Solar Age
emerging

Phase 3

The early urban phase.

Started about 5000
years ago in
Mesopotamia, soon
after in China & lndia.

First Wave

(Agriculture)

12.000-
50008P

Storage
technologies

Agricultural
Age

Augment &
accumulate
naturally-
occurring
energy

Domestication
of animals

60008P Late
Stone Age

Phase 2

The early
(subsistence)
farming
phase.

Began about
12,000 years
ago in some
regions of
the world.

Bands (circles)

Pre 12-
60008P

Hunter-
gatherer,
nomadic,
tribal

Materialworld
competence

Matri-focal
(Great Earth
Mother)

Phase 1

The primeval
(pre-
domestic,
hunter-
gatherer)
phase.

By far the
longest.

Theorist

Henderson

(some dates
quoted from
M.King
Hubbert)

Boyden

tuzzy

'Ages'(social
psychology,
anthropology
communi-
tarian)

Toffler
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Cultural rebirth

Yin emerging (contractive,
conservative, responsive)

Wu wei (activity in harmonY
with Nature)

lntuitive wisdom (synthetic)

Natural Capitalism (dealing in
natural resources & ecosYstem
services) + Financial Capital
Constructed Capital, Social
Capital. Age of Biology.

User pays, heal damage, global
planning & management

Re-focus on local self-
sufficiency

Susta

Future

lnformation Age
(passing very
rapidly)

Natural Capitalism
à

Present: ecological
crisis, wholistic
Systems paradigm,
whole planet

Decline of
patriarchy, fossil
fuels, materialism

1 980s.

Most dominant
economies in
severe inflation

Response to reduce
& create real
interest rates

Global response to
oil shock (resource
restriction).

Large vote swings
for economic
security

Present

Circa 1900, 1920:
Physics crisis
Relativity,
subatomic
phenomena

€Scientific Age)

70-908P

Great Depression

(1914-44 [1920-
3sl)

Relative
democracy:
intervention for
economic
benefit of whole
populace

Economically
fluxless, virulent

lndustrial Capitalism, dealing in human,
financial & manufactured Capital at
expense of Natural Capital

Appropriation of carrying caPac
& colonies, unequal trade, net
MDCs, wastes to LDG (MDC ca
LDCs who cannot repeat or escaPe)

Fossil fuel & transport based

- unsustain

Descartes, Newton,
Mechanistic
Paradigm

Yang dominating
(aggressive,
expansive,
demanding)

Rational knowledge

500-2008P

With 30 years'
Napoleonic wars &
revolution to 1815

First business cycles

lndustrialised
Capitalism

First over-
capitalisation
possible

Materia I scarcity invites
trade

5000-10008P12.000-
s000BP

uasi-sustainable: effective hinterland, spare
near resources, natural barriers, local

Pre-modern q
potential, located
carrying capac¡ty

Pre 12-
50008P

Lovins

Capra

White & Whitney

Anderson

Major'régime
changes'

Theorist

(Based on 988: 270-3; 8-22;Capra 1982: Hawken,Lovins & ns 1999: 1-21 rson 1979:5, Henderson 1991 : 136-45,

72:ToÍÍler 1 970;1 980;White & Whitney 1992: 9-22, Fuzzy of Fuzzies Farm-interviews 1 993).
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FAR-FROM-EQUIHBRIUM SYSTEMS

Figure 27= CNI= System Responses to Environmental Change

SYSIEM
COLTAPSE

OOP = Optimal Operating Point
How many planners, local government
engineers or developers are concerned
for Nature-at-their-mercy at this level? ..a..a.aa.a.4..a.aa.aaaa.a...aa....a.a.........4..

i ENVIRONMENTAL CHANGE ¡
t.¡.r ¡ ¡....... ¡.. e .......... ¡......r

.... a t...a ¡a.....¡.

ORGANISATION
& INTEGRIÏY
INTACT FOR

PRESENT

OOP ON A BIFURCATION FROM
THE ORIGINAL BRANCH

OOP ON A NEW
BRANCH

(Based on Kay 199'l:485-8)

DOES SYSTEM MOVE FROM OOP?

SYSTEM
AT

ooP

o

OOP ON THE ORIGINAL
THERMODYNAMIC

BRANCH
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Table 46: CM: s Cases:

on Kay 1991:

& ibrium

. Warm water stress from power
stat¡on on marsh gut ecosystem
Florida; radical changes in food web
& productivity.

o Exoticlfer als. [urban development]
. Acid rain to Lake.
. Clearfelling rainforest with soil
erosion.

. Spruce forest burn on thin soil.

. Savannah to woody vegetation from
cattle orazi no. [urban development]

budwormFenitrothion for spruce
(North America).

o Fire in temperate forest.
. oil spills.
. Prairie shortorass in drouqht.
. Desertification.
. Drought in mangroves
. Pollutant precipitation
(Sudburv. Canada).

into lake

. Secondary effluent sprayed on pine
forests.

. Acid rain on maple forests.

o Frost damage to 5. English coastline

or drought in
adapted system.

Temporary
Future Stabilitv

May never return to original if
stressor removed.

Unlikely to return to original.

No possibility of return to original
(Kay unable to find example).

Not noted.
Loss of forest character
Recovery unlikely.

Modest intensity perturbation

Affects ability to regenerate in
future.

New system different from original.

Permanently uninhabitable.
No regeneration.
Complex system lost; possibly some

life forms.
Shift to old field community (pre

forest).
Shift to lower productivity &

biomass.
Reversion to earlier stage
development.

Mix & match energy path &
components or new structures.

New level of operation (Variations
on originaltheme).

Chanoe / Time to Reqenerate
Temporary.

System not adapted.

Short term.
Ten years.
20 vears.

System bifurcation to
completely new path by
catastrophic
reorganisation.

Collapse of system.

Remains on original
branch but lower
dissipative function.

Bifurcation to new
thermodynamic path
branch of original.

Movement from OOP
Within system's adapted

repertoire.

No immediate impact.

Moves from
OOP but
Returns

Permanent
Shift from
ooP

Cases
No
Movement
from OOP
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Table 47: BIRR: ical Stabi

on Kay 1 ;49',|

& Themes

lOotimal Operati no Ranqesl

of
[Wholistic viewl

Findi

pulation flux,Total biomass if stable . allows for po

context

-"well-behaved" 

systems have stability and other
characteristics.

temperature flux, humiditY
Unsatisfactory since may

ux.Measure
be unstable in well

over a time period (no spare
niches).

lf no plague populations (no destruction of others' nichel
no extinction of other soecies).

lf no species become

Effects on species distribution & community organisation

Erolanatir

IMathematical ideal]

Strength of tendency for population/set of pops. to come to
equilibrium point or limit cycle.

Rbiiity of population system to counteract disturbance'

19791

Kay (1991) this paper

Preston (1969)

Rutledge (1974)

May (1974)

Usher & Wiliamson (1974)

Granero-Porati et al (1982) & others
Authors of contra view

Bormann & Likens
Rutledge et al (1976)
Ulanowicz (1979, 1980, 1986)

Author

Lewontin (1969)
Harte & Lew (1975)

Stabiliw of microenvironment

too

to physical environment constraints
via food webspatterns of energY

lded through inter- & intra-¡ Community structure is mou

a

a

ra

Keep term & restrict mean to

macro-environment

Ability to bounce back

Low
timeoverpersistence

to perturbation

to

lity of species n

Stability

nov stabbehaved
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Table 48: Well-Behaved

Disturbance measures.

Strength of rePulsive
forces at boundary;
resistance of domain to
contraction.

Size of stability domain
flndicates probable
otthogonal relations
with resíliencel

Characteristic return
time.

of disturbance
necessary for
irreversible damage.

Rate of recovery after
perturbation.

Size of disturbance
needed to displace
system.

No. of times system will
revert after

Comment
Resilient systems usuallY not stable & vice

versa.
il mportant po i nt su ppo rti ng Susta i na. b I e

Aþriculture & Forestry, & urban indigenous
olantinosl

Em dom atn, far from
librium events,

E

change,

¡totl¡ng (tgeil:2971. ln Holling's opinion
concerns only one facet of stability, I

unrelated to crucial qualitative distinctions

Bui ing on Holling

lrreversible damage : timescale = a human
lifetime.

Minimum d
attractor.

required to system to new

Resilience: ability of system
behaviour patterns in the

to maintain its structure &
face of disturbance.

return to equilibrium perturbation.

ity of state tn absence stress.
post-stressStab¡ lity of state va riab les under stress &

lnability to resist irreversible damage.

Ability originial steady state after
struct ment.

Ab¡l¡ty t of structure/function'

Ability to snap back after disturbance.

Author
Holling (1973)
for budworm
outbreaks in
forests

Holling (1986):
296-7

Holling (1986):
296-7

Pimm (1984)
Patten (1975)
Webster, Waide

& Patten
1197s)

Hill 197s

Cairns & Dickson
(1977) in
stream
ecosystems

Factor
Resilience

Resilience
[Becoming]

Stability (Classical)

IBeing]

Resilience

No-Oscillation
Stability

Stabilitv Resilience
Stress Recovery

Characteristics:
Ecosystem
Vulnerability

Elasticity
lnertia
Resiliency
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Measurement

Questions existence of true stabil¡ty or steady
states.

CommentDefinition

Of a system parameter.
Survival time of system as a whole.
Resistance to external perturbations.
Rate of system return to former state after disturbed

Area of stability.

Tendency to recover after small disturbance,

Possible fl¡p to new equilibrium point on large
perturbation.

Rate of recovery after disturbed.
Whether small incremental disturbance can cause

catastrophe.

Svstem boundedness over time.

Author
Orians (1975)

De Angelis et al
(1989) for
food webs &
nutrients

Types of Stability:
Local Stability

Large Perturbation
Stability

Resilience
Structural Stability

Persistence

Factor
Stability Factors (from

Species lnteractions,
Disturbance History
& Selection Pressure):

Constancy
Persistence
lnertia
Elasticity

Amplitude (lncludes
Cyclical & Trajectory
Stabilities)

on Kay, 1991:493-4, Ho ng, 1986:
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ble 49: CMES: Positions on brium &

Nature resilient:

. retain viability and seek economic &
social benefits

. design in natural & artificial
recovery mechanisms

. only then allow variables to exceed
flexible limits

. examples in approach to pollution,
env. Hazards, water resources, pest
management

Nature engineered:

. engineer¡ng for safety

. health standards

. nuclear safeguards

Consequential Design Approach

Large homogeneous economic
developments which act on but are
not affected by biophysical systems

Absence of size penalties

Benefits of increasing scale

IModern monocultures]

Slow changes over long quiescent per¡od
predict inevitable sharp discontinuity

Small scale events often cascade upwards

Nature resilient:

. landscape maintained by variability
itself

. knowledge insufficient to control

[Resilience Mßh]

Assumptions, Policy

[Equilibrium Myth]

Assumption of benign nature

Recovery from mistakes (any scale) &
perturbations assured by removal of
disturbance

Long quiescent period indicates time to
adapt without intervention (eg in climate
change)

Can average out spatial graininess which
is relatively small

Focus on spatial
heterogeneity, va riabi lity

Catastrophe Theory

Qualitative ecologica I

determination of stable
regions & boundaries

Methodological

Strategies

Equilibrium Theories

Empirical Measures of
Constancy: Focus on
Equilibrium or Near
Equilibrium

Averaging (Smoothing) of
TemporalVariation &
Spatial Graininess

More than one
stable state

lnstability
maintains
system
resilience

Nonlinear
causation

Temporal
Constancy

Spatial
Homogeneity

Linear
Causation

Description

Multiple equilibria
Nature resilient

(hills & valleys
landscape; system
flipped by internalor
external events)

Equilibrium

Bowl & Gravity Modelof
Stability

View
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Monoculture

Causes self-simplification through
loss of competitive, genetic &
behavioural processes; parametric
shifts; increases ecosystem fragility &
pertu rbation sensitivity; f itness
landscape changes; shrinkage of
stability domains; demographic
homogeneity

Severe surprise risk

Ever-increasing vigilance & cost.

Consequential Design Approach

lnternal control increases range
options

Self-reg u lation (homeostasis)

Self-organisation

Open to organisational change to
benefit from embedding in larger
ecological or social system [Bothland
'Quantum' system after Zoharl

of

[Machine Myth]

Nature engineered:

¡ landscape fixed or

. knowledge can fix landscape

Keep well away from dangerous
thresholds

Assumptions, Policy

[Evolution Myth]

Advantage from internal controls/
homeostasis

Organisation into functional subsystems
embedded in larger systems (eg food
webs, trophic relations)

Structural constraint from environmental
variability

Expect organisational evolution

Endothermic animals
maintain body
temperature near lethal
threshold

Constraint of natural
variability by monoculture

Methodological

Strategies

Constraining
approach
(engineering)

Description

'allowing'
approach

Nature engineered

View

Nature evolving

rce Holling 1986: 294-6;

Modern market-driven food production encourages Equilibrium o.r Engineerin-g mindse.t. Even EPPs get
prised cries and de-ma t¡c events and discovery of salinity (inter alia) are

iO opt for a combinat , making concessions to engineering in the form of
service of human hea es.
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Stored Capital/
Connectednessl

Organisation

OW

Much/ strong/

Little/ strong/

Much/ weak/ low

Psychological

Sensation

[Perception]

[Pastiming, Game{,
social scanningl

Thinking

IReflection]

[Pair bonding,
settling down,
relationshipl

lntuition

[Catharsis]

IDivorce]

Feeling

ilntegrationl

[Grievíng process,
healing, Ietting gol

Social

Pioneers
colonising new
territories.

IEstablished
colony,
communityl

Political
upheavals.

(New system
establishment).

Organisational

lnnovation, market
participation.

Large, rigid
burea ucracies. lcastet
class systemsl

Structural change.

lnstitutiona I redesign.

(Establishment of new
structure).

Economic

Entrepreneurs, opportunists,
in novation, markets risk
takers.

Consolidation, Monopolism,
Dominance Hierarchy,
saturation, social rigiditY.

[Market qash, recession]

Structural adjustment,
restructuring.

IE co nom ic Rati o n a I ist f u nd'
slashingl

Abundant natural resources,
invention, (new
combinationl
recombination).

Ecological

r-strategists*, early
succession in disturbed
sites, pioneer species,
opportunists.

K-strategists*, mature
ecosystems,
consolidation.

Fire storms, pests,
senescence.

Accessible carbon,
nutrients, energy (new
pathways, sources).

Functions

Exploitation

Conservation

Release
'Creative
Destruction'

Reorganisation

(Renewal)

HOLLING'S INFINITY IOOP

5O: CM: lnfi Model Elements

(Sources: Gostanza et al, 1993: 552, after Holling, 1987,1992; Holling, 1986: 298, Holling 1987; Author)'

Key:
r-ürategist: (maximising returns without constraint) high reproductive potential, short life, high dispersaf small size, resistant to extremes'

occupy stable habitats.

a Terms from Transactional Analysis. Two of the six Time Structures.
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Figure 28: CM: Holling's'lnfinity Loop' Model
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resilience, fragmenting the natural connections.
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Slow Variable

Trees

Trees

Shrubs

Fish

Fuel

Perennial grasses

Zooplankton

lntermediate Variable

Foliage, crown

Fast Variable

lnsect, needles

lntensity

Annual grasses

Phytoplankton

System

Forest insect

Forest fire

Savanna

Aquatic

Table 51: BIRRCM: Variables tn

(Transcribed H n9,1995

Key references: McNamee et al 1981; Hollin g 199'l; Holling 1980; Walker et al 1969; Steele 1985.

Note: Urban Development is a managed ecosystem also. Link: Criterion Feedbacks: Table: Constraining Variables.

Link: Criterion Feedbacks: Constraining Variables.
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Figure 29: CM: Holling's'Lumpy' Landscape

TANDSCAPE ORGAilISIiIG
PRil[ClPtEg

Holling has found small numbers
of recursive'structuring processesl
(major system Attractors) that
entrain all the other variables.
forming a "lumpy" Backcloth for
faster procêsses ('Traffics'). Thís
forms nested hierarchies of cycling
systems and typlcal sPacetime
s¡gnatures for different levels,
according to frequency of
turnover, which appear as Patches
on a spacetime diagram.

5o for ecosystems we have in turn,
bacteria (thus soil), thus vegetatlon
and so, animal community
structure. The model connects Life
Cycle & Hierarchy Theories, and
also applies to social and economic
systems.

Systêm outcome results from the
balance between development
(matter & energy accumulation,
restructur¡ng) & dlsturbance
(natural & human impacts, creative
destruction), and a variable'rate
cycling, hovering between order
ahd cñaos - at each nested level.

Mlcro

Topoglapfty

lú€oo Hrcro

SPACEÆI]IIE HIERARCHY

Each ecosystem element
occupies a cha racteristic
spacetime zone, creat¡ng
'lumpy' geometry, landscape
and temporality.

ln the boreal forest example
(left), the nested hierarchy runs:
pine needle - crown - patch'
stand - forest - biome; time runs
from minutes to thousands of
years.

The disturbing climatic
influences run from breeze to El

Nlño, whlle the slower
Backcloth moulder,
geomorphology is relatively
unmoving, so is only present
indirectly, and is not mapped at
this scale range (minutes to
10,000 years; cm -1000km).

FÌgure reproduced from Holling,
1995:23.

This type of diagram is useful
in visualising some of the very
long timeframes we need to
come to terms with if we are
to walk the talk of
sustainability.
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Table 52: CM:

on

Collaborations

1 995:

Reorganisation

{

Crucial to secure enough resources to
survive

Avoid compromise of princiPles
through need to piggy-back on other
entities

Learning-Led Networks

Socialmovements

Scientific consortia

Community forums

Renewal/Exploitation

{

Exhaustion from demands for time &
money resources

Burnout common

Uninterested in institutional structures
(even those required to resource vision)

Single visionaries & their supporters

Vision-Led Networks

lssue definition

Avoid premature closure

Avoid alienation of
important stakeholders

Consolidation

{

Planning-Led
Collaborations

Task-forces

Roundtables

Committees

Vulnerability

Best Management Strategies
by Loop Phase

Tendency to Crystallise Over
Time into Formal
Organisations

Collaboration Type

Examples
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HIERARCHY & SCALE

Table 53: CM: Inter-Level

onA n& a

Relative

30-31;

(Bp 5.8: Representation of Space & Time Using Geographical lnformation Systems (GlS))

Hydrocarbon plastic bags designed for short social cycle time (singtg use) .haue p.ersistent qyalitíes for stre.ngth, th.us long cycle

í¡^" 
^iiac6 

at nigheí levetinew technology potato starch bagl (Ufp-Austràlía proiect) have strength but much lower scale

persr3tence; shorter life cycle.

problems balancing pesticide effectiveness (lower level) with persistence (higher level: wide scale, causing long lasting
pollution).
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n
day
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H

Many nutrients cycle annually; upper level biosphere nutrient accumulation cycles over centuries & millennia.

Dissipation rates for ozone depleting substances up to 500 years; radioactive isotopes: +500,000.

Definition of return time critical when working with ecosystems.

, fast cycle * 16/min, 3 minute
severalweeks).inventory; ntorynve

resources
hours,

le
4-6

labava
cyclehncycle

ngestion,
fwate

waterñ9,Breath

Whole is larger than parts.

Apparently directional behaviours may be cyclic over time; apparently non-dynamic behaviours may be very large scale (eg

geological time).

Concept of 'biological inventory'for organisms: evidence of conditions during evolution & 1el_ective pressures, from time to
exhalst, eg hurñans need vitámins I & C daily, suggests they had daily access to vitamins B & C during evolutionary
development.

Levels of organisation related to frequency of return time (higher level = lower frequency). Big, slow events termed 'large
scale' (cf Cãrtography, which reverses terms large & small scale).

parts.turns over slower

Examples
Literature

Ecology

Social & Human
Examples

Characteristics

I
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Table 54: CM: lnter-Level Pri

(Based on &

Context

31;

Long and short economic cycles influence wide range of human behaviours & decisions at local levels.

National economic difficutties must be seen in global economic context: need to work with upper level: Policy &
Constraints: globat scale in a global system for collective National protection; otherwise dangerous to participate
in larger scale system.

personal frame of reference - Stipt - (slow to change) governslfilterslconstrains moment-to-moment behaviours.

conditions.response to change in upperSynchronicity is m

Whole is context of parts; context either occupies larger space or longer time constant, usually both

May be change based and critical constancy related.

'Always happens' quality.

Relative stability allows anticipatory behaviour in biota.

Survival of entities which fit the context.

Weeds rely on constant habitat disturbance.

Many animals & birds anticipate warmer conditions & food availability by preparing nests for breeding in spring

Many plants anticipate fire by woody seeds & fire release.

season by germinatingPlants anticipate new

Social & Human
Examples

Characteristics

Ecology Literature
Examples

a
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Subsidies may include infusions of
genetic diversity (breeding
programmes); provision of adequate
territory; bringing in resources that
would have been sought in larger
ranges; [mícroclimate or climate:
wate r, so i I cha racte ri sti csls.

Maximum natural energy
contribution; minimum artificial
subsidy.

It is a bad idea to start with a
prescribed output goal.

Fighting natural processes costs a lot
and diverts resources.

Fighting epidemics & plagues [eg
grasshoppersl holds a system in its
destructive phase, costs a lot and
destroys the environment.

Economic lssues

Signs of Bad Management
MU needs increasing inputs for dysfunctional internal workings.

Need for zoos and seed banks.

Native vegetation str¡pped/ over-consumed.

Poor population numbers or health.

Management lssues
(2) AN EFFECTIVE MANAGEMENT RÉGIME ATTRACTS MAXIMUM SUBSIDY

FOR MANAGEMENT EFFORT FROM THE MANAGED UNIT (MU)
(Hypothesis in progress)

must be for FFE, and understand itself as context (upper

Context [Backcloth] for the system must be viable.

You must work with underlying processes, ie external management, not
forcing abnormal behaviour on internal systems.

A damaged system can not be successfully managed as if pristine.

All managed systems involve humans.

You can't have pristine goals for managed ecosystems (other OOPs are
available).

Sustainable goals will do.

Seek gentle, subtle processes, eg repopulate edges & allow natural spread
rather than shifting large populations about.

Management
level).

(a) Recognise manner in which context
is missing.

(b) ldentify the services the context would
have provided.

(c) Subsidise the MU as best possible.

FFE system arrangements enable 'deferral'
of entropy.

This is enabled by hierarchical structuring
of systems: lower levels are held FFE by
upper.

Humans fragment & displace primæval
equilibria.

Fragmented ecosystems degrade because
they have lost their context.

Local extinction is normal; having no
sources for repopulation (forests,
bushland etc.) is not.

System Conditions
(1) FFE SYSTEM5 NEED A HIERARCHICAL

MANAGEMENT SYSTEM, WITH THE
MANAGER OPERATING AS CONTEXT

lmplications

Signs of Good Management:
Free function without resource deprivation.
MU behaves as if context there (eg breeding, producing max biomass' healthyl.
Homeostasis: maintains system health in presence of constant inputs and constant

leakage lsustainable Ecõcycl ing would maximise input'output li nkages].

principles
Key

'Home
Truths'

Table 55: RRCM: of Far From ibri Context

rce & Hoekstra 1992:274-81 MU = Management Un P = Optimal Operating Point.

plants, animals and associationt. ihir is beãómiirg increasingl-y important in Australian cities as the cost mounts of water and other context replacements for exotics.

114



Figure 3O: CMCE: Scaling in Ecological Research

HIERARCHICAL SYSTEM DESCRIPTION IN ECOLOGICAL RESEARCH

ln order to scientifically describe a complex hierarchical system, the first task is to differentiate scales on a

U"r¡r of r"l"t¡u" frequencies, and arranþe it with the slower entities above,.grading to the fastest below.

ihis defines the funäamental relative dlsconnection, the asymmetry, the inherent systemic rate structure-
ing there. lf there is
es, or random assortments,
(O'Neill eta/. 1986: 93-100,

ln complex activ¡ties that involve a number of diffe esented

by diffèrent disciplines, the scales of resolution of t
information shoùtd be collected at those scales (inc
summary of a workshop on his approach to inter-d¡scip ._ uslng

Hierarchy Theory for research into global change (O'Neill 1988).

Table 57: Scales & Global Change: Practical Considerations in Cross-disciplinary Research (below)

dãmonstrates how frequency tñinking works in practice, and links back to previously presented theory. lf
ihe Scale, the Criteria a'nd the diagonãl connections are checked ¡n turn against each other, variations will
be found between Criteria, in Scale ranges, in Connectivity and in robustness to transformation in

ãlati-nship to a particular problem. [With experience, patterns of relatedness will be noticed. Such

patterns once noticed, can be exploited in designl- Link: Fígure 6o: tVNlCThene RePort.

Frequency is best identified through the frequency of limiting
factors. Éor instance seasonality iiobvious, but longe or SO-year 

.

who t is to develoP
ch va ee them as limiting factors. lÁnd an
riate ment aqqlicationsl'

Many low level limiting factors influence a system ¡ .high level

consíraints in critical rãnges. lf too many limiting f because

there is rapid switching fTom one limit tó another as er (a

determiniitic chaotic sítuation). A higher level ('dee ller number
;iii;iti;g i"ctois should then be sorlgnt, which is reli tuation). lf
such relia-ble constraints can be found]the system behaviour will be predictable so long as those constraints

ttãìA telnn & Hoekstra 1992:634). Some clues may be found from identifying local patterns of
Competition and Mutualism.

of accommodation between different species'

mutualit
parties.
þotentia tak¡ng all and the loser is able to
iurvive. of the landscape at a larger sqa]e is-

iñought to explain its persistence in the face of domi inner (Allen & Hoekstra 1992:232-7)'

Within a given level, where rates are more or less the same, the symmetric holonic relationshiPs are sought;

Allen & Hóekstra use the concepts of 'fietds of influence'and'interterence fìeld'(Links: HST, Criterion
Biotics) to illustrate this (Allen'& Hoekstra 1992:290-2,62). ln this case, N".has reciprocal effect on Nb, and

;t-¿tt" màybe sought ih the relative strength of intera-ction or connectedness. Holons have higher
internal rates of exchánge, with a rate changl at the surface (a tangible surface if robust to observation), so

that inter-holon exchanle is minimal. tink: Table: Nested vs Non-Nested Hierarchies.

lf one needed Mathematics, that of q-Analysis is designed to describe the structure and valence (number of
;tÉ.t; r-ür"d by wfrom) oi such relations.-The 'tigh[ness' of these connect¡ons (as in co-evolution) and the
tuhà¡onat redundancy iá the system are the subjeã of an extensive_literature in Ecology (including food
*ìU rt"Uii¡tv +-r n¡"r"r.hicalíy organised subsystems), and similar literatures without this theoretical basis

in the Social Sciences (multivariate approaches)-

(Based on Kirk 1990: 201-232;O'Neill eta/. 1986: 125-58; Author).
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Appropriate
Choice of Scale

Do not force data inappropriate
resolution for the specific prob

ly: choose the scale(s) that give best
lem.

Do not expect fine data to explain coarser scale phenomena.

Cross-disciplinary
lntegration

For coherence, match scale of state variables across disciplines.

Global-Local
Relationship

Higher levels normally constrain lower or define boundary conditions.

Constraints change or disappear when system perturbed (replaced by
other constraints).

Local-Global
Relationship

Level -1 determines system dynamics (mechanism).

Levels <-1 is usually too fine scale to be influential.

When system is unstable, constraints at L+1 disappear or change, levels
<-1 become dramatically and unpredictably relevant.

lnfluence of lower levels on higher is termed 'the aggregatíon
problem'.

Research
Challenge

Need a research plan.

Approaches need to be innovative, fresh from old assumptions and
synthetic methods.

Likely to involve large scale equipment such as Geographical
lnformation Systems, remote sensing.

Catastrophes may be predicted by using recovery rates as indicators of
instability leading to bifurcation points.

Table 56: B Research

on , 42-4: key points).

ALTERNATING FUNCTIONAT HIERARCHIES

O'Neill et a/ suggest an alternating hierarchy of Constraints to which they refer as 'functional'

(such as limits to water or nutrients) and 'biotic' (relationships between component organisms

such as Competition) (O'Neill et a/. '1986: 197-2OO). Thus when (say) an extra nutrient source is

added to the system, a (rate-dependent) resource Constraint is removed, a positive feedback

system perta¡ns until the next higher level Constraint is encountered, which can be predicted to

be rate-independent. relationship or purpose-based. This can be expected to be a biotic

competitive constraint. Such a pattern would need to be confirmed in urban research. As Allen

& Hoekstra say, prediction in ecological systems is most reliable when an entity is'up against its

Constraing'. Conversely, in design, not just the designed entity but also a Constraint (positive or

negative feedback) system, should be designed or at least understood in terms of Constraints

extant. Human global population issues may be interpreted through this framework.
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. Constra¡nt of lower by higher scales

. Upper level appears constant (relativity); \ constrained by L+1

. Prediction about lower level without Lo data is possible if constraints are known (eg
phosphorus loading indicates productivity in nutrient-limited lake system)

. Some situations benefit from analysis of levels >+1.

Effect of a
Higher
Level on a
Lower

Predicting
the Higher
Level from
the Lower

¡ Tendency to ascending error ('the aggregation problem')fDivergentl

o Sometimes summation of lower levels gives upper values (eg biomass
q ua ntit¡es)lco nve rg e nt]

¡ Most available information is small scale

. h components provide dynamics of L+l (easy to see relationship)

. Some situations benefit from more extensive analysis of levels <L-1 (eg biochemistry
of micro-organism activity or when catastrophic alobal change is the issue)

¡ 3 reasons for addressing problem of aggregation:
*need to use fine scale data

*want insights from fine scales

*fine scales can impact during system perturbation by disrupting constraint system to
trigger catastrophic change: may be able to predict unstable conditions by
looking at fine behaviour.

lnteractive
State
Variables

. Scale is useful only if state variables shared across disciplinary models

Link Criterion landscape: cross-disciplinary landscape mapping.

¡ Having selected scales, focus on Criteria for different disciplines

Seek
Coherent
Levels

. Level of resolution is not arbitrary

. Coherent levels have more clarity than other levels and have greater predictive
power

. Take advantage of inherent system structure

. Often correspond to scope of existing disciplines (can take advantage of knowledge)

¡ lnteractive state variables (the reg¡on where space and time scales interface
interactively) define the coherent level; where spatial distributions mismatch, the
smaller model may need frequency distribution calculations across a region taking
heterogeneity (such as seasonal biotic & temperature fluxes) and any other spatial
correlations into account; ie need to match spatials in a coherent way also.

¡ Delays inherent in measuring very large scale may be sign
normal states difficult to measure

. Key interest (for global change) is in bifurcation points ('critical points'6 causing

. 

instabilitv to perturbat'ilr" 
from upp

r normal Comp
ing constraints çrY

probleml

. Approaching bifurcation is indicated when fast variables become unstable to minor
perturbation (recovery rates slower indicates diminished response to slower, higher
level constraints)

. Example could be slowed succession rate as cleared forest % increases (indicated by
rainfall or moisture changes, onset of erosion cycles) [Note parallels in mental illness]

. The aggregation problem still applies.

ificant (eg 20 years), thusCritical
Points in
Parameter
Space

Table 57: BICM: Scales &

O'Neill 1988:3242;

Research

6 Holdridoe classificat¡on system identif ies critical poin8 in temperature &.moisture
suddenly change dramaticãlly (similar concept to Goyder's tine in 5A which defines
area) (O Neill ßgg: ¿O¿l). Examples (climate interactive over very long timescales)
moisture levels for foresVgrassland/desert differentiations.
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Table 58: CM:

(Ba on: A &

vs Non-Nested Hierarchies

1992:31 & Starr 1

Same organising princioles across levels; structures vary
Scientific studies see Holons as quasi-dependent units.
Choice of measurement made, context inescapably

linguistic. & defines form of the hierarchy (creates an
initial condition).

Models explain'why'

lncludes command structures (m il itary, church).
Most common type.

Ecosystems (Rate-based).

Dom inance Hierarchies.
Food Webs (eat & be eaten)

(Frequency Hierarchy web)

Detritivore
Constitutive Hierarchy: Food'Chain'

TopCarnivore

Non-nested

Higher holons do not physically contain lower.
Hioher holons not comDosed of aqsrelate lower
Whole clearly more than sum of parts.
Whole unoredictable from parts.

More easily detected,
[E me rgence : Co n stitutive H i e ra rchy]

Same structural principles across all levels; organising principles differ with level.
Supports Reductìonism which may suppress subtle self-organisation characteristics (eg

energy approach of Odum, or conservation principles in modelling).

Models explain 'how'

case) for implementation.

Special case rather than the quintessential hierarchy
Physical boundaries robust to transformation.

Taxonomic units.
Structural relationships (spatial).

Landscapes.
lndividuals in Populations.

Orga n ism-org a n-tissue-ce I I

(physical structure).
Military structural diagram.
Bond strength maximum within
holon boundarv relative to external relations.

Nested

Apical holon contains & phvsically made up of lower holons.
Afuzzv definition (not necessarilv sharplv defined),
Whole = suil of parts except in sense of Complementarity (difference between dynamic

& linouistic)
Higher holons have slower behaviour.
Higher holons larger (if they occupy space).
Higher holons constrain behaviour of lower.
Connections intra-holon stronqer than inter-holon
Applies.
Difficulty of detection may be

related to linquistic aspects.
related to inability to make complete observations:

Conceptual
Differences

Complementarity

Theoretical
Distinctions

Examples

Definition

Characteristics

General Criteria
of Hierarchy Met
by Both Types

Emergence (Very
Resolution
Sensitive)

Relation to
Scientific
lnvestigation
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Table 59: CM: lnter-Level

on & Hoe 992:29:

Bond

releases much less emotional energy then breaking family or couple bonds.

Cohesion as a group can happen at many scales; marriage, family, neighbourhood, city, nation etc. Such groups have the potential
to behave holonically, and would be described by Adams as'SurvivalVehicles'.

Disturbances at self concept level (challenge to integrity) create more active response than perturbations in areas of non-interest
(l owe r i nte ra ctí o n f req u e n cy).

Overcrowding & unemployment in cities (overconnection to resource base) results in people switchlng off from each other
(adjustmenlto overci¡nnection) eg competitive, meanness to minorities, indifference to victims of violence, shoving behaviour in
transit.

Brea ki ng acq ua i nta ncesh i p bonds

Connections within entity stronger than across surface.

Separating surfaces at lower level are part of bonding at upper level

The higher the level the weaker the bond strength.

Holonic integr¡ty appears to rely on maintenance of variables within an optimal range of connectedness (See Connectjvity).
Population/resóuic'e pressure from diminishing food supply creates over-connected condition ) food resource variable speeds up
(diops down the hieiarchy) ) value nearer to that of population holon; connectivity tighter, bond strength increases ) major
system shifts to adjust connectedness and thus stability of the holon. This may involve tempor¿ry flocking, equivalent to setting
úp a collective task force holon for mutual benefit, with the task of efficiency in resource-finding. Further scarcity may result in a
more extreme version: every individual for itself, pecking order, alienation & death of weakest. See section on Connectivity (Allen
& Starr 1988: 206-7 . [This íi a highly símplified pr.esentation of an exposition of much more complex theory.]

n releases much less energy than breaking atomic bonds.Break chemical bonds in fire or explosio

Social & Human
Examples

Characteristics

Literature
Examples

Ecology
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Table 6O: CM: lnter-Level

on

Constraint

a 1992:33-9; Author; others as

Regular, 'always' return pattern of river constrains sand dune build-up.
Population size prediction is only possible if a constraining critical factor appears eg silicon availability to lake diatoms.

Constraint switches in spruce budworm outbreaks, from bird constraint to epidemic unc ¡ntrolled worm population growth rate
(positive feedback system), to food limitation as trees die.

Neolithic revolution due to global (upper level) structural change (rate & population density- related constraint changes); city &
agriculture emerged due to overconnected condition of humans + new rule system; varied local histories re order of appearance of
husbandry, cultivation, permanence, seed.bins, modern cultivars (Allen 1977;Allen & llitis 1980;Allen & Starr 1982:227-236).

lndivídual scale:'Do nothíng' strategy for avoiding responsibilíty (Life Script constrains free behavíour).

lndividual scale (psychotherapy = therapeutic replacement of pathological constraints): Transformative learning (educatíon through
working wíth change in personal frame of reference); reframing (Neuro-Linguistic Programmíng psychotherapy for personal problem
solving); redefining: Transactional Analysis therapeutíc strategy for neurosis or psychosis: personal 'hangups' = personal constraínts.

Social scale: 'NIMBY' community constraint.

Reliance on a 'reasonable public' for balance agaínst Police excesses in democracíes.

'Economies of scale' (diminish constraint by going upscale) &'diminishíng returns' (explanation of upper level contextual limitation).

Long & short economic cycles, constrain individual behaviour.

Technology 'solves' natural constraints resulting in perturbations at higher scales through dissemination of by-products (eg pollution,
climate change: spatial) or persistence (time).

Upper level constrains are at lower frequency; filter passively by frequency difference.

Contexts are relatively unresponsive.

Scale of constraint = time frame of the constrained.

Predictability relies on finding a description of reliable constraint patterns.

Unpredictable systems have been described without identifying reliable constraints.

Science is about adept description & finding helpful constraints.

'Limiting factors' = the static, reductionist equivalent of wholistic 'constraint'.
Limiting factors supersede each other & are context for each other.

Breaking constraint allows system change.

Where there is system change, look for changes in constraint.

Characteristics

Ecology
Literature
Examples

Social & Human
Examples
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Planetary cooperat¡on of human societies, living systems policy models

Justice, equity, balance, reciprocity, sharing

Redesign of institutions, perfecting means of production, changing paradigms and values

Unity and diversity, from 'either/or' to 'both/and' logics

Distributed networks and intelligence, no rigid organizations or hierarchies

Many models, viewpoints, compromise, humility, openness, evolution,'learning societies'

lnterconnectedness

Redistribution

Change

Complementarity

Heterarchy

lndeterminacy

Table 61: ESCM: Social I of Six Pri

(Transcribed from Henderson, 1991: 66: Copyright 1991).

integrative elder EPP since the gical

iil'"'xÏ"'Jiffñi""'J;1fi ?!:r' g6Îi'
in "The Death of Economics",

Complexity Theory (Ormerod 1994). Links: Figures: 16 Analysis of NonlineaÃty,17 Limit Cycles in Economic Systems; 24 Vicious Circle Economy & text
references.

(BP 5.9: The NLP Meta-Model)
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BIRRCM: Scale Definitions of

on Alexa et

Community: individual
scale relationship

Organism

Organism

Organism x Community:
relationship

Organism x Community:
relationship

Community:
relationship
(programmed
individual) -
Determinism.

Criterion: Micro

Organism

Community (defined
scale)

Organism

Population (aggregate or
emergent)

Organism x Community: culture

Community: (laws change by
scale)

Community: culture or
Community: ideology or
Community: institutions

(structure similar to Transactional
Analysis Parent Hierarchy)

Community: relationship

Community: institutions (role-
driven determinism)

Criterion: Macro

Population

Community (defined scale)

Community: institution

Psychologica I propositions
(generating macro)

lndividual interpersonal
transactions

I nterpersona I transactions

Social processes that engender
relations among individuals

Scale: Micro

lndividuals (numerical)

Small social units (continuum)

lndividual Actions with lim¡ted
scope (banal)

I nteraction (specif ic encounters
& exchanges)

Empirical indicators of
observable units (individuals)

Constructed from behaviour and
statements of individuals
(whole = sum of parts)

Statements & laws about larger-
scale social processes

Social structures at a range of
sca les; personal attributes
relevant to higher, including
"medium" level (gender, race,
organisation etc. -
deterministic)

Modes of interactional
organisation: context

Structure of different positions
inapopulation&their
constraints on interaction

Scale: Macro

Popu lations (numerical)

Large social units (tontinuum)

lndividual actions with societal
scope (eg value systems)

Repeated experiences of large
numbers of persons in time and
space (event patterns)

(Wippler & Lindenberg
1987:135-152)

(Wippler & Lindenberg
1987: 135-152,358)

(Schegloff 1987 : 207 -229)

(Sch e g loff 1987 : 21 8-2201

(Blau 1987:71-85)

Author

(Blau 1987;Haferkamp
1987:177-'192)

(Alexander, G iesen, M uttch
& Smelser 1987:289-
318)

(Wippler & Lindenberg
1 987: 1 35-1 52,237-9)

(Collins 1987: 193-
206;Luhmann 1987 : 1'12-
1 31)
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2.2.10 UNTF'ED ECOLOGY

2.2.10.1 INTRODUCTION

CONTENTS

(Tool 3.1: Use of Matrices)

Table 63: CE: Vocations x Scale

Figure 31: Bl: Ekistics Grid

Figure 32: Bl: Contextual Models

Table 64: Bl: Rowe's Criteria

Table 65: CE: Criteria of observation by Disciplines: Theoretical & Applied

Figure 33: CMES: Layercake Model after Allen & Hoekstra

Table 66: BICM: Unified Ecology Criteria: Comparative Definitions & Descriptions

Table 67: CMES: Advantages of Layercake

(Tool 3.16: Questions for Human Habitat Designers)

t^
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UNIFIED ECOLOGY: INTRODUCT¡ON

Table

(Tool 3.1: Use of Matrices)

x Scale

lndividual Psycho-Therapy, Personal Growth Movement;
Therapeutic Massage;
Orthodox, Traditional, Wholistic,Nutritional, Third Line &

Naturopathic Medicine
Voluntary Euthanasia
Surgery
Clinical Ecology

Technical Applications & Vocations:
Applications in the Area of Health

Ultrasonics, lnfrared, Xray, Laser lnvestigations & Therapies;
Electron Microscopy;
Nuclear Medicine;
Acupuncture, Homeopathy
Orthomolecular Medicine;
Endocrinology;
Nutrition;
Pharmaceutics, Toxicology
Fertility Regulation (Barrier Methods, Artificial

lnsemination);
Genetics; Genetic Engineering
Cell Therapies, Blood Transfusion;
Toxicology, Pathology
Nutrition;
lnternal & Specialist Medicine, Orthodox General Practice

Medicine, Orthodox Psychiatry, Pathology;
Anatomy, Embryology;
Ego Psychology, Psychotherapy;
Tissue Transplants;

Rules Application
Scale-Related Conditioning Constraints

Health & Safety Law (Radioactive Substances)
Local Energy Budgets

Therapeutic Goods Law;
Pollution Laws & Regulations
Possibility Theory

Patent Law (Genetic Material);
Genetic & Cellular Law
Rights of the Unborn Child
Physiological Training Effects & Adaptations

Medical Consent Laws

Functional Conditions, Substrates & Adaptations

Transplant Law

Criminal Law, Abortion Law, lnheritance Law;
lndividual Rights;

Euthanasia Law;
Medical, Psychological, Legal Ethics

Life Scripts
lndoor Life Conditions
Nutrition, Lifestyle

Atomic Physics;

Molecular Physics;

Chemistry

Cellular Physiology;
Evolution

Organ Physiology;

lndividual Psychology,
Psychiatry

Neurology

Psychotherapy Schools;

Preventive Health Sciences

Laws (Natural) Elucidation
lnvariant Patterns & law-

Seeking Science

Particle Physics;

Quantum Mechanics
Thermodynamics

Cell

Organ

lndividual

\ Criteria

Scale \
Energy

Atomid
Molecular
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Technical Applications & Vocations:
Applications in the Area of Health

Family Medicine;
Group Therapy;
Family Therapy;
Social Services, Public Housing
(Eugenics)

Social Psychiatry, Transpersonal Psychology;

Epidemiology;
Community, Workplace & Public Health;
Healthy Cities Programme lmplementation
Community Consultation
Local Agenda 21

Non Government Organisations & CBOs

National Health System

Agenda 21

EPA

Who Healthy Cities Programme;
OECD Ecological Cities Project
Diplomatic Services

Rules Application
Scale-Related Conditioning Constraints

Family Law;
Counselling Requirements
Rights Of The Child
Local Mores, Organisational Scripting

Loca I Government Regulations;
Occupational Health & Safety Law
Toxic Sites Law;
Community Rights
Community Mores

Microclimate
Nutrition, Work Ethic, Lifestyle

National Policy;
Federal Law
Party Political System;

Economic Policy
National/Cultural Mores, Cosmology, Scripting
Health Regulations
lnternational Law;
Human Rights;
WHO Standards;
UN Treaties
Military Constraints
Climate
Food Supply
Global Governance System

Laws (Natural) Elucidation
lnvariant Patterns & Law-

Seeking Science

Anthropology, Sociology

Anthropology, Ethnology,
Sociology;

Politics;
Economics;

Metaphysics
Health Research

Planetary Ecology
Complexity Sciences

Macro Economics
lnternational Health &

Environmental Sciences

\ Criteria

Scale \
Family/ Social

Group

Community

llation

Planet
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Figure 31: Bl: Ekistics Grid

Ekistic grid index
ths arlieles in this isr¡¡o are qodcd Þy rhe scalê oi gttle'
úê''ls and an Êspett ol an êl€rïont indicâted ¡n lha eklst;c
grid.

Thg contenì of e¡ch articlE is class¡Íaed w¡làan ån el¡stic
grid as lollows:

a The scale ol lhe ssttfemGn(s) wilh whích üÞ arl¡cle
deals ís sElecled l?om amoîg lho 15 akistic unils:

AnthTopos 1

Room 2
Housâ 5

Hoüsegroup 40
Smâll ne¡ghbothood 250

NeiEhþorhood 1'500
Sôall pol¡s 10.000

Polis 75.000
smafl foofropolis 50o.O00

Mcltopolis 4 ñillion
Småll msgalogolis 25 m¡llior¡

MegâloPol¡3 150 m'll¡öa
Smâll €Psropolis 1.000 Írílion

Epcrogotis 7,5(xl mi¡lion
Ecurncnopolis f).000míllion

a Tho 3llbi€cts dealt rvittr iñ this allclr a.€ sllrctod
trorn amoñg th€ suÞhescts ol tñe livo cklstic sl3nonfs.
Thê pogilioñ ol a d,ol ¡ñ anY gqu.re of rhc lrid andicstls
whach ol lhe louf suþtulads i3 bring rg{êfrrd þ. It lhe
âftÍcle Érrives åt e synlhosas ól thesê clemêDls. Êilher
in a phtsicsl plan or ín €kislic thgoty. the dot is at lhe
!o9 or þoll m of lhe Squa¡e.

,€y to p¡!¡cernÉnl
ol subheads

pr¡rflary
e¡nPhasr9

seconð¿ry
errphasisTtre subheads ot tàeêfêrrênls arel

tIATURE
1- Énvironr¡eDtal ânâlys¡s
2. Resourêê ulilizâlaon
3. Lanal ut€. laftlscåp€
4. Rscr€ation areas I
Al'lTÞ{FOPOS
l. Phye¡ologi€al îreds
2. satcty, gåcurity
3. Affeetion, bol¡cnging. êsteom
4. Self-f€al¡zâî¡on. knowledgs, €stñstacs

socrElY
1. Public admaßistration, pârtic¡pation ârxt law
2: Sgcial r€l¡taon3. pg9u¡ation trerüds, qJltutal gåricfis
3. Ui6an syslcEE ¡nd utbân changã
4. Econgmics

SHELLS
l. HousínE
2. Saw¡ce tâcitaties: hosgítals, firc aÎâlíons, slc.
s. Shops, oft¡ges. laêtories
¡, Culturâ1 ând edsoalionÊl units

NETWOB(S
1. Publ¡c rrtil¡ty syst m3: wrlcr. pow€r, 3!wêta9€
2. Tråîlpons$or! gtsl6rm: rotd, råa¡. ait
3. Personal and mta3 cûmmtr'nication sysbms
4. Corrpsler aÍd il.'ormalion lÉchnology

SYNTHES¡S }TUMA}'I SÊTTLEM€ÑTS
1 Phys¡cal gtanñrng
2 Ekrslrc theory
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(Source: Ekistics 1990, v57: 1 16)
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Figure 32: Bl: Contextual Models

CONTEXTUAT ANALYSIS (WHITE) YEANG.S ,HORIZONÍAL LAYÊR@.trE, (AFÍER MCHARG)

Hunran c¡mmun¡ile3

Anlmal ltto

Vegelatlon

Soíls

Physlogrâphy

Hydrology

Gèology
and Cllmale

lnteraction between layers

kyr

lusively).
ls of
they were
ås€d

llierarchies.
Yeang particularly emphr¡s¡ses the connectivity between
elements,

uþtçþz afe¡h fra?a*/ya zltrry ¿zrrffin/ h/n

((Source: Scanned from White 1983: 14). (Source: scanned from Yeang 1995:92).
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Table 64: Bl: Rowe's Criteria

(Based on Rowe, 1961:14
Link Criterion Population.

With Unified Ecology, while the 'in' and 'out' may be expressed in terms of holons and bond strength (see small diagram in table , they may also be
described as occurring at different scales, where the lower (faster) scale is mechanism to the upper, slower scale: an expression of frequency of return time
(cycling time). See small diagram (left) in Table 58 (Nested vs Non-Nested Hierarchies).

Scope

Reductionist question: how does it
work?

Biological Ecology (orthodox
Ecology): organisms in resource
habitats (" Resourcism",
anthropocentric; "community +
environment")

Wholistic Ecology (more recent
but still academically unpopular):
hierarchical, embedded element,
wholistic question: what is its
function? (ln laroer svstem)

Wholistic Ecology
affirms;
Complementary
"supportive though
nebulous ideas";

Subjective concepts of
"community",
"ecosystem",
"biosphere"

Ecology
in the

Not asked by
but implied
outlook

Whv?Who?

Taxonomy

When?

Chronology

Where?

Chorology

How?

Physiology
"skin-in":
in-ouire.
þ-vestigate

Ecology
"skin-out"
find out.

€x-plore,
cx-plain,
ex-amine

What?
Morph-oloqv
Ana-tomv

Point of View
Form: External
Form: lnternal
Function:
lnternal

Function:
External

lnteractions:
Soace

lnteractions:
Time

Systematics
(Relatedness)

Purpose
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Table 65: CE: Criteria of

on a

&
Population

Population Geography

Demography

(Eugenics)

Population Ecology/
Biology

Fisheries & Wildlife
Resource Management

Agronomy/ Horticulture/
Silviculture

Community

Community Ecology/ Plant
Ecology

Conservation Ecology

Plant Community
Modelling

Human/ Urban/ Social
Ecology

Applied Human
Geography

Social/ Urban Geography

Sociology

Biome/Biota

Toology I Bota nyl E ntomology/
Bacteriology/ M icrobiology

Forest Ecology

Systematics/ Evol utionary
Biology

Conservation Ecology

Human/ Urban Settlement
Ecology

Permaculture

Resource Management

Environmental Conservation &
Restoration

Ecosystem

Ecosystem Science

'Ecology'

Ecosystematics

Process-functiona I ecology

Systems Analysis

Human Ecology

Engineering

Resource Management

Organism

Biology

Plant Biology/
Pathology

Geophysiology

Physiology

Pathology

Medicine

Psychology

Landscape

Landscape
Ecology

Physical
Geography

&

Landscape
Architecture
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Figure 33: CMES: Allen & Hoekstra's'Layercake'Model

Large Scale

Small Scale

The layer cake metaphor firr ecologicai criteria and ecological scale,

The wide base indicates a large number of small entities; t}te narrow top indicates a

small number of large entities. 'I'he cross-section across the entire cone represents

one middle-level scale. Althougþ thErc is only one here. anv number of cross-

sections could have been insertcd, each al its own scaled level. Each lcüer indicates

a different ecologìcal criterion: O = organism; P = population; E = ecosystem;

L: landscape; B = biome. The six lettered discs correspond to where the

abstracf, scale-indepcndent criteria intefsect x.ith the scale fo produce a given way

of idcnti$ing an ecological entity at a given scalc. Individually the r:olumns represent

a criteríon for tooking at the nraterial systern" e.g., the abstracf notion of community.

The disc labelled C is an actual community with a particular scale. ln the C

columr\ larger-scale conte$ual cornmunities occur above that communirr*, *'hile
srn¿ller-scaled comurunity subsystems occur bclorv. A comrnuniry contcxl to an

oryanism woul<J be a C disc rliagonally ah¡ve a gÑen O disc; the ecosystem tj¡at is a

cowrs rumen n'nultl be an E disc diagonally belon, an O disc representìng the cow

(Source: scanned & text trasscribed from Allen & Hoekstra 1992: 53)
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Table 66: BICM: Unified Criteria: Definitions & Descri

lntraspec
accommodation

Resources for needs

Traffic on backcloth

Who's where and why?

What's the mob up to?

POPULAÏIOiI

=2O1-237

individuals, usually of
one species (not
usually >2 spp.)

Relative genetic
similarity

Usually defined by
species reproductive
¡ntegrity

Spatially discontinuous

Mostly used to describe
animals but also plants

lncludes intraspecific
relationships:
dominance,
accommodation,
breeding behaviou6
collective activities

Emergent outcome of
needs &
environmental
influences (attraction/
repulsion)

of

lnter-specif ic accommodation

Networklwebs

Who's participating?
What's the glue?

COMMUNITY

I 26-1 58

lndividual Organisms of
different species in
relationship

Especially used for plant
community research

Separate from environment
(soil etc)

Biotíc integration as CDS:
emergent concept

Modulates Population
competition

Self-assertive, self-organisin g,
reciprocal relationship with
environment

Cohesive whole, multi-
facetted

Untidy tangle, dynamic, far
from equilibrium: f inds
relative equilibria

competition,
accommodation,
interference, mutual ¡sm

Aggregate
between

relationships
species:

Life & life support modified
spat¡ally

Vitality, life

What can live where & how?

BIOME' BIOSPHERE' BIOTICS

238-255

By definit¡on large

Biotic components cha racterise

Often named for dominant
vegetation type

Cl imate, soils critical

Atmosphere critical at large
scale

Transformations (matter,
energy, information)

Processes & cycles

Function

What goes round at what
spacetime scale?

Are the loops closed?

ECOSYSTEM'
ECOCYCTES

:89-125

Biota systemically linked
to physical environment

Boundaries include
physical environment:
f unctioning subunits are
mixes of plants. animals,
soil, atmosphere

Energy & matter:
aggregate cycles, paths,
conversionl
transformationt
nutrient cycles

No sense in dividing into
living & non-living
compartments

Many variables, high
complexity: nutrients in
& out of biotic
compartment minimum
4 timelcycle

Functional

Health, high level wellnes
(unitary)

ls this a good animal? Does
it work? What does it
need to work well?

Functioning individual
entity

Anthropocentric concept

Arbitrary
Physically discrete

Single gene stock

ORGAilISM

: 159-2OO

Spatial relationship

Horizontal/ vertical
varíation

What patterns at
what spatial scale?

Patterned aspect of
land surface

Ordered by spatial
contiguiÇ

Fluxes of materials in
spatial contexts

Readily mapped

Remote sensing
pattern recogn¡tion,
distinguishes fossil
from biological
pattern by
Brightness Analysis
characteristics

Fractal Dímension
defines complexity
character (self-
similarity across
scales)

TANDSCAPE

: 5¡l-88

DRIVERS &
ORGANISING
PRIilCIPTES

THEMATIC

KEY QUESTTOÍ{S

DESCRIPTORS

Allen & Hoekstra
References

CHARIICER
GENERAL

I
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POPU¡-ATION

Populations may
organise collectively
into individual
(Organism) eg slime
moulds, sponget
anemone relat¡ves

lnterspecific
occut: new

hybrids
blurring

with genetic
engineering

Traffic: who? why?
where? how? when?
with whom?

Herd, crowd

Range: a few ind¡viduals
in small area to
millions over large
area

May be Neste4
Dominance.
Constitut¡ve

COMMUNITY

Human community: special
extra characteristics
augment relationships (eg
politics, technology,
economics extends impacts,
skews natural process

Human community in many
respects behaves as if
composed of different
species

Human-biotic interface = new
communities of concern

Relationsh ips, participation

Forest (web or network)

Range: small (eg skin pore) to
Biome

Non-neste4 Const ¡tut ive,
Dominance (including
cooperation)

BIOME/ BIOSPHERE' BIOTICS

Eiosphere = the largest b¡ome

Similar to macro ecosystem

Atmosphere defined
reciprocally at this scale
(emergent character, ultimate
habitat for all life)

Smallest Biome = Biotope

L¡fe & life support

Bioregion

Biosphere similar to
'superorganism'

/Veste4 Spatial, Constitut¡ve

ECOSYSTEM'
ECOCYCTES

Technology (augmented
ability to process
energy, materials)

Bowel flora

Pulsation: loops, cycles,
transformations of
matter, nutrients,
energy, life cycles,
seaS0ns

Circle

Complex multi-scale
interlinkage enhanced
through water, air,
contiguity, corridors
retarded by topography,
boundaries

Non-nested, Temporal,
Const¡tut¡ve

ORGANISM

Definition issues:

Same plants, competing
parts eg grass shoots

Sponge, coral (at once
Organism & Population)

Superorganism concept
(Gaia)

Functional whole with
needs, wants, proclivit¡es
inpiti int"rñ.'l f unct¡ons,
wastet potentials
dysfunction

Entity, being.

Animal

Human being

Range: microorganism to
Superorganism Gaia
(Geophysiology)

,Veste4 Spat¡al, Temporal,
Co nst¡ tut¡ ve (by Evo I ution )

tANDSCAPE

Extended concept:

Social, cultural, other
landscape

Fitness landscape

Pattern

Map

Fractal Dimension
varies with scale due
to var¡ations in
complexity of self-
similarity:
characteristic
patterns for human
impacted
Landscapes (low
dimension)

Similar range to
Ecosystem &
Community

Neste4 Spat¡al,
Temporal,
Constitut¡ve

DESCRIPTORS

EXCEPflOilt
VARIANTS

ESSElìtCE

ARCHETYPE

scALE tssuEs

COITIAI]VMENT &
HIERARCHY
TYPES

I
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POPUIAilOI{

Flocking/herding

Glue concept

Similar to Organism
(needt wants)

Predator population
ratios

Higher level predator or
substrate con5traints

Emergent from
attractor/repellor
backcloth

Attraction & thus
movements & location
relative to needs,
wants proclivitiet
ability to utilise
resources present

lntegr¡ty from intra-
specific cooperat¡on

Flocking/herding for
protection: critical
mass against
competition

Reproductive success

COMMUf{ITY

Webby pattern with leaky
boundaries

Via corridors (eg roads,
tracks) or dispersed (eg
aquatic)

Holonic. hierarchical structure
(non-random, relative
disconnection, eg food
chains)

lnternal structure time
hierarchical

Predators
Disease (biological)

Resourcel/ needs

NutrientV/ location

Balance cooperation/
competit¡on

Survival of the first
(competition for niches)

Relative exploitation abilities
I n itia I cond itions sens¡t¡v¡ty

Policy (applíes to all living
beings)

Dominance, competition,
cooperation, mutualism, co-
evolution, predation,
deception, restraint, ritual

Evolution

BIOME' BIOSPHERE' BIOTICS

Patch dynamics

Corridors critical thresholds,
edge effects. terr¡tory/ran ge
sizes

Landscape, climate, nutr¡ents,
(Elements)

Toxics

Disconnection/ alienation of
patch structure, edge effects,
fences (exclusion zones),
sha red use, territory/range
size

Biodiversity with functional
redundancy to enable
opportunism in niche
exploitation

Biotic ability to exploit
environmental situation

Animal grooming
Social ownership, territory

ECOSYSlEM'
ECOCYCTES

Connection between
biota & soil v¡a water

Major & minor circulation
systems

Relative disconnection a
key concept

Boundaries leaky

Feedback loops (positive
& negative), functional
connection

Availability of materials,
substrates, life forms

Disconnect¡on

Scaling (relative
disconnection)

Transmission media
(water, wind, animalt
humans, disturbance)

Essential macro & micro
elements

Planetary Geochemistry,
Geophysiology.
Geomorphology (ultra-
slow cycles) intimately
connected

ORGANISM

lnternal circulatory
Homeostatic

Holonic

Availability of basic
resource needs for survival

Needs for high level
wellneslf unction

Homeostasis

Disease, predators,
pathogens

Physiology: nutrient
acquisition, waste
generation, circulation,
nested internal subsystems
& their function

Basic survival needs

Needs for high level
wellness, normal
functional ranges

LANDSCAPE

Patch dynamics: max
patching at 30%
habitat cover

Corridors,
connectance,
boundaries, barriers

Water, air. forest
High biodiversity at

corridor
intersections &
ecotones

Topography

Scalar description
arbitrary, depending
on point of view of
which Organism

Climate

Human impacts

Moulded by humans
at small scale
(human: 12112to
decades cycles
follows from
enclosure, straight
edges roads etc.)
scales,
geomorphology,
topography:
processes at large
scale

4 functional pattern
types (spiral,
meander, explosion,
branching)

DESCRIPTORS

CONNECIIVITY

CONSÏRAINTS

MECHANISMS

a
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POPUTAIION

Outcome of grouping
of individual
Organisms

Usual approach to
studying animals
bacteria or small
plants

Animal population
studies many include
plants secondarily (as
food or re impacts like
trampling)

COMMUNIIY

Commun¡ty is usua¡ way to
study plants (often for scale
& convenience reasons)

Contains both animals &
plants in relationship
individually,

BIOME' BIOSPHERE' BIOÏICS

Differs from Landscape &
Community: emergent from
(interference f ield) of
Community & Ecosystem in
Landscape context

Related to Genius Loci which
describes the human sensory
response to location which
has interpretive elements
related to Time (especially
history) and Aesthetics

ECOSYSTEM'
ECOCYCTES

Ecologica l/biospheric
"services"

Engine for other Criteria

ORGANISM

Survival & Reproduction

Component of Population
(N-t)

Overall function (N+1)

TANDSCAPE

Locational Backcloth
for other Criteria

DESCRIPÏORs

RETATIONSHIPS
rO OTHER
CRITERIA

a
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POPULATIO]T

Clear extens¡on to
human Population
Geography,
Demography,
Epidemiology

Further extension
through essentia/
meaning to
Marketing Stroke
Economy & Satisfier
Theory

This comments directly
on gender, status &
minority groups as
co I I e cti ves (co nsi d e red
as 'sub-species').

COMMUillrY

Human power strudures &
institutions include the legal
and planning framework,
and superimpose on
Nature's wider community.

Constra i nt : a powe r- ba sed
str uctu ra I ske I eto n wh ich
may be cooperative or
competitive, wìth a
hierarchical form of circle or
tr¡angle

Constraint and Enablement
(Catalysis) push & pull
system as a whole with
emergent outcomes

Community used to
specifically look at human
and human-eco or human-
other biota relatÍonships
and cohesion of human
c/usters defined by the
relationships between
individuals & groups

Formal & formal human
í nstitutiona I structu res pl us
all the relationships
described for Ecology

Concept of 'ecological
pa rticipation' (Hu Dan).

BIOME' BIOSPHERE' BIOTICS

Human sca/e.'besf
approximation is Bioregion

Provìdes a functional concept
for political and management
boundaries

Exact boundary depends on
what function is being
considered, therefore
problematic for orthodox
politícal arrangements

lncludes literature on sense of
place and human territorial
functioning (humans as
animals)

Any management unit can be
considered an artificial
bioregionl subregion
dependent on ability to
substitute for needs normally
derived from larger scale (eg
c¡t¡ e, constr ucte d h a b itats,
garden, monocultures)

This is a technical over-riding of
n atu ral constra i nts, a n
appropríation of external
carrying capacity
Mackernagel et al:
'ecologica I f ootprint') lalso
'end-of-pi pe sol utions',
ecological rucksacks and the
core of human
unsustainability.

ECOSYSTEM'
ECOCYCTES

See definitions of
"ecosystem": best
termed " ecocycl i n g " for
human settlements:
includes industry,
technology, goods
transport, ecological
footprints & rucksackt
interface of human
a ctiv ity with eco I og i ca I
services.

ORGAf{ISM

Can take account of human
organism as physiological-
a nato m ica l- psycho I o g ica I
being in Design, Planning
& Consultation

Can be usedas a conceptto
approach functional
integrity of elements at
any scale

Useful to look at Gaia as
superorganism, city as an
organism, site as
organism, site erement as
organism: ask questions
'does this work?' 'how will
it survive long term?'

I n d i vi d u a I Psych o logy :
psychologica I rel ationship
with self as a subsystem of
whole human individual:
including basic psycho-
social needs through
'psychic organs' (Ego
Statesj

Defines needs for high level
we lln ess & subslstence.

LAITDSGAPE

Bu¡lt environment and
environment-human
settrement inteilace
patterns location of
settlement features
on maps GIS
information scale
crucial

Corridors & patterns
of natural landscape
& green space

Connectivity a key
aspect of human
sett/ements so
deserves a separate
Criterion.

DESCRIPTORS

HUIUIAN
SETILEII,lENfS

a 42-255:

a
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Table 67: of

basic concept.plicity

Elaborates as required

Connector concepts: glue, wiring, patterns, MF strategies.

Assists policy integration.

Community in ecological perspective.

'Both/and' approach, less vulnerable to inappropriate 'either/or' or fashionable exclusive approaches

intangi, economy, tangi

& ed focus (EmptyMany

, gender, time,egalitarian towa

Clarifies path to policy integration.

points to inter-scale phenomena: transitions, positive & negative feedbacks, constraints, thresholds, conversion paths, aggregates

peglobally, act locally, respoG specified other: accom

structure & f unction/meaning.lnvites

Assumes humans & human settlements part of biosphere/natural world.

ns.uma'Transactional' perspective sees n context as units: holo

Ecology €) Settlement Ecology.

lndicates connections between parts.

Horizontal & vertical,

Potentially connects disciplines, sectors, data, scales; educators, researchers, policy makers, practitioners.

everyday practice.

& Assumptions

Values neutral but structural assumptions at least demand consideration of 'externalities' (scale-related features)'

best & worst practice.General, generic

Flexibility allows for change of knowledge & evolution of model.

lex Adaptive Systems.asHuman settlements now recogn

ACCESS

INTEGRATION

tNctustoN

SCATE

COMPTEME]TTARY

CONTEXTUAL

TINKAGE

QualitY

GENERIC

COMPTEX

ADAPTIVE
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Enables re-examination nitions sustainable society/community ements.

Clarifies functional relationships.

Fram to new approaches to on, prediction

Suggests new disciplines and research topics.

Evaluation: suggests protocols to build into design.

lndicates n to ne system constraints, to ope predictability in u systems.

Complexity Theory suggests ways to approach pattern prediction where patterns may be predictable but details may not be.

F for students, designers, ucators, cymakers, planners, developers, commu I consistency

Pattern System and Ma eory & Fuzzy Set tra to computer extensions.

tuzzy & other concepts suggest uses for new hybrid computer systems.

Fra for generation of issues, li & concepts for wholistic design.

Ensures important issues not missed (similar to Medical Diagnostics).

Suggests starting place for Design of supportive backcloth for desired artefacts.

ntegration & implementation n uman nts ng to resources required: tcy & everage,

regulation, community development.

Dauntingness of complexity relieved by having a structured approach.

comprehensive a & of projects any e.

Quality

EXPtAfìIATION

RESEARCH

EVATUATION

PREDICTION

EDUCATION

COMPUTATION

DESIGN

IMPTEMENTATION

DOCUMENTATION

The above are theoretical advantages of a UHSE Model. Disadvantages could include the perception that anything complex is too hard. See comments following

Tool3.l5 Self-Referential Matrix. I have experienced reluctance in busy people who already feelthey know everything about large scale project development, to

even be prepared to listen at all to what I might be proposing. The theoretical (scientific) justification for the model does not in fact need to be presented (as

demonstrated in the OCW case). The Criteria could just be called 'perspectives'. lf the Model were accepted as a general framework, then more child-friendly

ways of presenting it could be developed. I see its main role as the ordering framework in a tertiary training situation: lectures would be presented one Criterion

(including Scale as a topic) at a time, and the whole brought together through practical design exercises after that.

(Tool 3.16: Questions for Human Habitat Designers)
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2.2.1' I'N'F'ED HUMAN SETTLEMENT ECOLOGY

2.2.11.1 DEFINITIONS

CONTENTS

(Tool 3.4: UHSE Criteria: Essences & Themes)

2.2.11.2 SCALE & SCOPING

CONTENTS

(Tool 3.5: Hierarchies lmplicated by Different Criteria)

2.2.11.3 CR¡TERION COMMUNITY

CONTENTS

(Tool 3.6: Community'Cascade')

Table 58: ESCM: Spiritual Dimensions of Green Politics: 10 Key Values of the US Green

Movement

Figure 34: BICM: Ernst's'OK Corral' & 'Social Corral'

Figure 35: BICM: Systematisation of Social Constraints: Douglas'Group-Grid (Cultural Bias)

Analysis

Table 59: BICM: Maruyama's Mindscapes

(D&C 6.5: lstanbul Declaration of Cities & Local Authorities)
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UNIFIED HUMAN SETTLEMENT ECOLOGY . DEFIN¡TIONS

(Tool 3.4: UHSE Criteria: Essences & Themes)

SCALE & SCOPING

(Tool 3.5: Hierarchies lmplicated by Different Cr¡ter¡a)

CRITERION COMMUNITY

(Tool 3.6: Communit¡l' C.ascade')
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Global
Responsibility

Future Focus

Grassroots
Democracy

Personal & Social
Responsibility

Nonviolence

Decentralisation

Community-Based
Economics

Values

Ecological Wisdom

Table 68: ESCM:

(Spretnak 1986: 78-82;1994: re

of Green Politics: 10 Values of the US Green

Note: while this list was written nearly 15 years ago, later works largely reiterate it:

... the ¡ntellectual centre of gravity in th parties'l programme is located elsewhere than in the debate between 'mainstream' parties, The position of

ôr"Ànp"rti"risratherlikethiat. T-heyta anoplyof poiticalissues....They.can.crediblyclaim,b-yvirtueofthat,tobefull-servicepoliticalpartiesrather
íhan sihgle-issue movements. But while istriËui¡onäl issues, that is not what lies at the core of their programme. Rather, it is ecological values that form

it ð toiui of the green prãgiãrre. ih" s are either derived from of peripheral to their stands on the questions of ecology, which they see as central
(Goodin 1992: 183).

140



I'm Not OK, You're Not OK

(despair position)

'Get nowhere'

t-ru-

I'm OK, You're Not OK

(sociopathic or paranoid position)

'Get rid of'

l+/U-

l'm Not OK, You're OK

(neurotic position)

'Get away from'

l'/U+

I'm OK, You're OK

(position of psychological health)

'Get on with'

!+/U+

34: Ernst's Corral' 'Social

OK
(Based on Haimowitz & Haimowitz 1976: 47 aller Dr.Franklin ErnstJr') [Author].

The standard rransactional Analysis Basic position g_en-erics provide a general way to mappersonal b.ias and thus values, (this or that is oK or not): behaviours

emergent from a personal system based on õne *¡i oitr", trom inose-¡ased on ánotnåil íÀ iãcotnites situational differences (for instance 'l feel oK in all

circumstances except where someone autrräi¡tãrián ¡i 
"rórno'), 

ãnã-ãlso describes a Basic Position-as a typã of 'hon." base' - when the 'chips are down'' stressed

peopte tend to ,"gr"rr-to tñã gas¡c posttion w¡iÀ *r,ic¡ they g-r'e; up-.--Èueryuoav ."ñËiìuãñ i.ipii, f nli À"ãtyuody.not tre^ated with respect is challenged in this

way, with very diversãàñd iãli".ii""lv unpr"J¡iiauiôlemergãnii roitti îÉe cui'ul"l¡uãhp"üiãqûivalent in peoþle, in TA is called 'stamp collecting' or

,Racketeering,. people not functioning *"ifwiriãuenìuallvï."r-Á in;iñãir' ;rtãrp collections; in wayi that fit in with their own Scripts'

We're Not OK, TheY're Not OK

w-rr-
(terrorist position, oPPressed

minoritY)

Link to Douglas Low GrouP High
Grid

We're OK, They're Not OK

W+/T'

(chauvi nist position oPPressor:
genderist, classist, racist

nat¡onal¡st, terrorist)

Li Low
and

We're Not OK, TheY're OK

W'/f+

(chauvi nist position oppressed-.
servant: proletarian frog view)

Link to Douglas Low Group/High Grid

We're OK, They're OK

W+lT+

(position of social health)

Link to Douglas Transcendent
position
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E TRANSCENDENT

Activist, ecocentric position

Personalised symbolic action
Group-oriented goals of symbolic

action
Unelaborated symbolic system

Society part of Nature; seen as risky
and humans needing security in
numbers to deal with dangers

SECTARIAN

High Group

Routinised symbolic action with
grouForiented action goals

Elaborated symbolic system
Society part of Nature, harmonious

relationship valued
Tends to deal with Entrepreneurs:

++/- stable Axis

BUREAUCRAT

Pragmatic opportunist
Personalised symbolic action
Ego-oriented action goals and

elaborated act¡on system

Society & Nature separate
Nature there to be used Nature
can look after itself

ENTREPRENEUR

Low Group

DISENFRANCHISED PUBTIC

Ego-oriented action goals with
unelaborated action system

Routinised symbolic action
Society & Nature separate,

Nature seen negatively

Low
Grid

High
Grid

35: BICM: Social Constraints: r¡d Bias

BIAS ANATYSIS TA INTERPRETATION OF CBA
Source: (Douglasl 982: 1-13; Author ).(Based on Ostrander 1982:14).

IFF - 'lf and only if': an express¡on of conditional¡ty

This figure takes Ostrander's description of Cultural Bias Analysis and llnes this up against the parts of Transactional Analysis that serve a similar function. See

description followin g.

E INTEGRATED ADULT
l'm OK, You're OK, it's OK,
they're OK, unconditionally
We're OK it's OK, they're NOT OK

(those who disagree with us)
Ecocentr¡c

High Group

We're OK lFF, You're Not OK
unless... it's OK lFF...

(but may be with better control)
Burea ucratic: Kratocentric

High level conditionality of OKness;
high expectations self & others;
values: control & conformity

l'm OK, you're Not OK, it's OK-so
there!

Pra gmatic, entrepreneur, opportunist
Society & Nature separate and seen

competitively: both there to be used,

Utilitarian
Egocentric, Kratocentric,

Anthropocentric

Low Group

l'm NOT OK, You're OK or l'm Not OK
You're Not OK lt's OK but NOT OK
tFF...

Pragmatic Survivor. slave or
Adapti ng/Adapted/Free Ch ild

Positions of unsupported masses
expected to behave well (70% do)

Nature negative if interfered with (and
'they'are)

'Frog' positions: low self-expectation,
relatively high drive to conformity;
conditional, insecure OKness:
susceptible to material & stimulating
Satisfier Attractors

Market-trained 5timulocentric (Stimulus
Hunger/Addiction) to extent not 'l+'

ldiocentric (survival level)

Low
Grid

High
Grld
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CULTURAL BIAS ANALYS¡S VIS à VIS TRANSACÍIONAL ANALYSIS

The first diagramfollows the usual CBA descriptions, with the four Attractors of Bias and their patterns of outcom_e, plus Ostrander's 'Transcendent' category,
which he doãs not fully systematise in the woiks I have been able to discover, but which I take to have a degree of equivalence to a flexible, appropriately.
adapting and inclusive pósition, akin tothe'lntegrated Adult'(TA), the'Self-Actuating !ndividual'(Maslow) orthe'healthy EcoCommunity'at a higherscale.

ln inter- and intra- personal work with clients, TA explores 'OK' and 'Not-OK' aspects of any given structure, recognising that in most things, the. world is grey (or
a rainbow, but not black-&-white), that balance between extremes in usually best (an Optimal Operating Range - OOR), and that for psycho-social health, one
should be aware of the negative àspects of functions and avoid them (Nurturing is a core need, but overnurturing can be lethal; having a control structure is an
important Constraint, but abuse of Power can be very destructive).

I would argue that if a person or a society can keep wilh the positive aspects of all Ego States, c-an acl consistently-on a-Basic Position of
I'mffou'reñ/Ve'reÆhey'ie/lt are all 'OK' (mutually valid, respectful, self-rèspectful, gráceful), and can be open and flow freely enough to be able to access all
available resources afpropriately to a changing environment, then that would place him/her/us/it in a Transcendent pos.ition. I hav.e seen.many transitions of this
type in certain peoplä'coriing tó terms witñ ap-proaching death from cancer, achieving great personal r in a way-that.can.really be described as'saintly'. I

have often conimeirted that i-t was a pity that'ii took a threat to life to give the person Permission to t lnd the Life Script, by which time it was often too
late. Some, like lan Gawler, Michaet iowerby and Petrea King are well-known Australian 'saints' who did make the transition in time.s

It may not be too far-fetched to contemplate that humans collectively are undertaking a similar process (ie they may have to experience a collective near-death
expeiience to take 'Permission' to challenge the status quo.Y

'it'= Nature
'they' = others outside our small group.
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Table 69: BICM: M¡

aruyama, 1 81, 99). From Maruyama'sTa es .1,7.1 &8.2; a anatory
Characteristics
exercise).

(first 6 rows), ascription of cause, mathematical representation, geometr¡c representation (manifested in design for space station - theoretical

(D&C 6.5: lstanbul Declaration of Cities & Local Authorities)

Deterministic chaotic Mathematics

Cylinder, sphere

(ring)

interactive

pattern-creating

cogenerative

positive-sum

simultaneous

Similar conditions may ) dissimilar
results

Chaotic* causal loop explanations

G-type

heterogenist

Cyclic, periodic, dynamic
Mathematics

Cylinder, sphere

(ring)

interactive

pattern-maintaining

cooperat¡ve

Positive-sum

simultaneous

Dissimilar conditions may )
similar results

Causal loop explanations

S-type

heterogenist

Point Mathematics

Necklace

(concentric spheres, parallel rings)

l-type

heterogenist

independent

randomising

making unique

negative-sum

no order

Any cause may ) any result
(random explanations)

umetr¡c MathematicsLinear &

preferred macro-geometrics for human settlements reflecting cultural goals & social philosophies in design for space stations (brackets indicate
medium acceptability)

Concentric spheres

(cylinder, sphere)

competitive

zero-sum

sequential

Similar conditions ) similar
results

Dissimilar conditions must €
dissimilar causes

Linear explanations

H-type

homogenist

hierarchical

classifying
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2.2.11.4 CRITER¡ON LANDSCAPE

CONTENTS

Table 70: CMES: Patterns in Nature

Table 71: CMES: General Principles of Landscape Ecology

Figure 36: E5: Deep-Rooted Prairie Plants

TableT2: BIES: McHarg Landscape Values x UHSE Criteria

Figure 37: BlES: Permaculture 'Spider'

Figure 38: BIES: Aldinga Arts Ecovillage Project: Material Promoting Permaculture

Table 73: BIES: Mollison's Design Approaches

Table 74: CMES: Design With Nature: General Principles (after Manning)

Figure 39: ESCM: Urban Form

Figure 40: ESCM: Regenerative Design Strategies after Lyle

Figure 41: ESCM: EcoCity Rezoning Map (after Register)

lr
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Table 70: CMES: Patterns in Nature

on f .1974 "Patterns

CRITERION LANDSCAPE

& Brown, Boston;

Shells, art, staircases, asymptotic
behaviours

Recreation areas, rivers in flat
terrain, self-seeding

Volcano, sheep tracks to trough, city
arterials (eg L'Étoile, Paris),
erosion

Trees, road systems, lungs, blood
vessels, rural roads

Cracks ln Clay, Frost Patterns,
Pangæa Split To Laurasia,
Gondwana

& flowers, cluster
deve I o p ment, racemose g I a nd s.

Legibility poor & maximises triP
length for non-standard trips in
suburban developments

lnternet,
lnfo rmation, nutrients,
i n novatio n s, tho u g hts, ma rketi ng,
social movements.

Gríd road systems (free, efficient
traffíc flow, cf culs de sac).

Connectance

Low, indirect

lndirect, low

Very direct,
especially
Centre-edge,
fast traffic
in/out

Relatively direct

lndirect

Excellent in
Nature

Highly
inefficient for
diverse
destinations

Extremely hígh

Direct and
indirect

Total Path Length

Relatively short

Relatively short

Very long, much
duplication

Exceptionally short

Low

Low for direct path from
centre

High for indirect paths
between acinae

allows shortest path or
minimal materials,
maximum strength for
space enclosure

Total: extremely high

Space Packing

Very Good

Very good

Centre angles
very uniform
but
overcrowded
centre, sparse
periphery

Good

Feature of

Maximum
(excellent
return for
developers)

Varies, usually
high linear but
low spatial

Uniformity

Beautiful (Fractal)

Less uniform,
appears messy,
random

Even spacing
related to faster
erosion, positive
feedback

Less than spiral,
also fractal

Sometimes extreme

High

High to low

Special Features

Strong Self-Similarity

Low energy, high surface
area: volume

Rapid dispersal of materials,
high energy, frequency
higher than background rate,
uselwastes materials

Economy of materials

Related to stresses in relatively
homogeneous media: high
structural strength

Clusters of acinae on short
stalks

Maximum delivery density for
mi ni mum connector length

Outstandi ng distributionl
commu nication or economy
of materials

Rapid distríbution

Pattern

Spiral

Meander

Explosion

Branching

120'Angles
(Hexagon
Elements)

RACEME

NETWORK
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Table 71: CMES: General

a

of

\Forman 1986:38-42; comment)

Biomass is a surrogate for'information in the system'. lt also
represents photosynthetic surface, a huge array of organic and
inorganic chemical nutrients & much more. High biomass eg
forest; low biomass eg a roadway.

Framework for multi-disciplinary understanding of landscapes.

Heterogeneity can be environmental or human impact.

Peri meter-to-a rea ratios releva nt to biod iversity.

Landscape structure & species distribution are in a
loop: heterogeneity is a Constraint.

feedback

N utri ents a re .le,SlLlelhc-sl¿stem espec ia I ly f ro m seve re
disturbance. They may be carried by wind, water or animals.

[Key unrecognised issue in orthodox Forestty with cbarteiling &
burning; also in food production by linear & monoculture
approachesl.

More heterogeneity means more edges.
to wind, thus heat loss and desiccation.
ratios again important.

Also more open to human impacts such as fires.

Edges are more open
Perimeter-to-area

Relationships of species, energy, materials, patch type & number,
corridors & matrix, describe horizontal structure.

Homogenising effects: plant colonisation & growth, soil
modification, animal colonisation. Severe impacts homogenise
by removing elements.

Comments & Explanations

The flows of heat energy and biomass across boundaries separating the
patches, corridors, and matrix of a landscape increase with increasing
landscape heterogeneity.

When undisturbed, horizontal landscape structure tends progressively
towards homogeneity; moderate disturbance rapidly increases
heterogeneity, and severe disturbance may increase or decrease
heterogeneity.

Stability of the landscape mosaic may increase in three dist¡nct ways, toward
(a) physical system stability (characterised by the absence of biomass), (b)
rapid recovery from disturbance (low biomass present), or (c) high resistance
to disturbance (usually high biomass present).

Description

Landscapes are heterogeneous and differ structurally in the distribution of
species, energy, and materials among the patches, corridors and matrix
present. Consequently landscapes differ functionally in the flows of species,
energy, and materials among these structural landscape elements.

Landscape heterogene¡ty decreases the abundance of rare interior species.
increases the abundance of edge species and animals requiring two or more
landscape elements, and enhances potential for total species coexistence.

of species amongst landscape elements has
effect on, and is controlled by, landscape heterogeneity

nsion and contraction
both a major

The expa

The rate of redistribution of mineral nutrients among landscape elements
increases with disturbance intensity in those elements.

Function

Structure

Structure

Structure

Structure

Function

Function

Energy Flow

Landscape
Change

Landscape
Stability

Biotic
Diversity

Species
Flow

Nutrient

Re-
distribution

Principle

Landscape
Structure &
Function
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Figure 36: ES: Deep-Rooted Prairie Plants

A RESPONSE TO EROSION & POTENTIAT CROPPING

fDù& tu
Å@

wd
@ @

fvlountain lnstltute, 1998: 142: laterãlly dlstorted tó ftt page). Attlst Heldl Natura, for Conservatlon Design Forum lnc.
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Table 72: BIES: Values x UHSE

Constraints: built environment, status satisfier/attractor, lifestyle, economics

coGenius Loci/Community/Change: lnitia

us Loci: Place aestheticsGen

: needs, wantsOrganism/Popu

iversity,Biotics: b

nspolicy, strategic

litarianism,

ce releated)

ElementlChange: Water; Biotics/Landscape

localtraditions

recreation (subsistence re Community /Genius LociOrganism/Population

nts: Habitat, markets, bioce

lation/CommunLan

Community: I

Biota/Popu lation/Commun ity/Genius Loci/
aesthetics, economics (mu lti-function)

(Water), structure

nts: structure (EaE

Elements/Landscape:

Elements: structure (Earth)

Loci/Co nstra i nts/Orga n ism (be lief system, sp i ritua

E

needs, Sense of Place,Commu

gy (Climate,

UHSE

E

EI

ndscape: topology

pe: topo¡ogy (Wate

Historic Values

Scenic Values

Recreational Values

Water Values

Forest Values

Wildlife Values

Residential Values

lnstitutional Values

Bedrock Foundation

Soil Foundation

Susceptibility to Erosion

Land Values

Tidal lnundation

McHarg Values

Slope

Surface Drainage

Soil Drainage

r 1992
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. biËyclê

' vËGErAflOñl
ö Mlcroclimâtè
r ngS. ridors
. P¡llut¡ôh äblórbëi

soctAt
a

r Use öf späCês
, moie thän one stòrey
. uþ rathei than out
. Cóhousing
. shared facilities

. Education
. seèk attitude change
i cóoperation

r Conservc first then recycle

.ENERGY SUPPTY
¡ Sölâi
¿- Féltên'wÌêe¡
i Påss¡ùè iöläi,

dês¡gfi
o Wind'

MINIMISE RESOURCE UsE:
WATER¡ WASTE

ö suÞply
. increase höüsê storage
, decieáse usage (efficiént

appliánces, demand
management)

. dry composting toilets j

. Waste mánagement
. usè b-iological processes
, recycle onto land & vègetatíon
. dêcréqse; èömþosting töilets

. Recyclè
. gr:ey wäte¡1to lawns, gardens
. sewage effluent to public parks
. decrease runoff

I Rêtent¡ön: change dralnage
. swales
. keylinê prínc¡Þles (follôw

contöurs)
. comÞulsol house tãnks

ç Site wätér deCign
. preëédéi land use planning

SOII & LAND USE
¡ Hôuse 3itiñg on lower

slöpes
. Built on poórest soil
ö Piévent erosiön
. Sòil building

stratègies

Rounsefell 1 994b: 261, Constructed for JVNlC by Fêrmäcu Itu¡ral ist (Victoria); note (unusual tn Australia) om issiön of local (indigenous) vegetation issue

PERMACULTURE
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Figure 38: BIES: Aldinga Arts EcoVillage Project: Material Promoting Permaculture

Aldinga Arts Eco-WIIage Pty Ltd AcN084016017

HOME GARDENS
Permaculture converts lawn monoculture ¡nto tood producing

polycultures. Using no-dig garden and low water use methods, work
and ma¡ntenance are decreased wh¡le soil fertil¡ty ¡s ¡ncreased. The

V¡llage can grow most of ¡ts vegetables and fruits and provide some

level of food self- reliance. lf res¡dents choose not to grow their own
food, they may st¡ll partic¡pate ¡n the food product¡on process by
buying it from a grower within the Village who produces ¡t in an

ecologically sustainable way

COMMUNITY GARDENS
Commun¡ty gardening is an activity that w¡ll be offered ¡n the

V¡llage. Stephen Poole, an experienced Permaculture

Consultant, who will be living in the Village, w¡ll arrange
qualif¡ed ¡nslruct¡on and education. Community Gardens

provide direct access to food production for people without
land as well as to those who enjoy the conv¡v¡al¡ty of co-

operative act¡v¡ty. As well as social benefils and food
product¡on, commun¡ly gardens fill an educational role and a

definite therapeutic benef¡t from s¡mply working in a gardening

environment in tune w¡th nature.

COMMUNITY ECONOM'CS
Keeping your money c¡rculating ¡n the neighbourhood by

¡nvest¡ng ¡t ¡n locaf financial projects. To know what your money

is being used for, or depos¡t ¡t w¡th ethical ¡nvestment
organ¡sat¡ons that support soc¡ally and environmentally

progressive projects. LETS (Local Exchange Trading System)

allows you to part¡c¡pate ¡n the cashless trad¡ng of goods and

servrces rn your fegl0n.

URBAN DESIGN
The design plan of the V¡llage is aimed at creating the most

appropriate urban des¡gn, wh¡ch attempts to meet the real needs of
people instead of catering solely for veh¡cles. lt attempts to provide

the space where soc¡ally and env¡ronmentally product¡ve l¡festyles

can be developed. Urban design can minimise energy and motor
vehicle use and reduce pollution. lt can promote urban food

production; more secure neighbourhoods, rehabilitate degraded land

and provide space for recreation.

For lnformation Phone:-
Stephen Poole - 041 2 797 742 ot

8556 6379

Postal Address :- GPO Box 813

Adelaide - South Australia 5001

./\rJclenclurn Ei

B,ODIVERS'TY AND W'LD LANDS
Although the V¡llage ¡s be¡ng developed ¡n an establ¡shed semi rural

area, there w¡ll be opportunities to develop areas for biodiversity.
Permaculture supports the protect¡on and expansion of w¡ld natural
landscapes and wilderness. Biological diversity ¡s promoted when

nat¡ve spec¡es are planted, rare food spec¡es are cultivated and

areas are reserved where indigenous plants thr¡ve.

PASSIVE SOLAR DESIGN
Designing our homes and commercial buildings to utilise solar energy

br¡ngs energy savings and comfort. A North facing aspect w¡th the use of
dec¡duous trees and vines controls sunlight and heat and appropr¡ate

bu¡ld¡ng materials arejust some of the means to pass¡ve solar buildings
design. The architectural sect¡on of the Community T¡tle By-Laws outline

bu¡ld¡ng gu¡delines for the Village. These express clear ¡ntent to have all

buildings designed and built to accommodate passive solar des¡gn and

funct¡on.

COMMUN'TY ORGAN'SATION
lndividuals can accomplish more when they voluntar¡ly co-operate ¡n

groups. Empowerment and act¡on are the results of co-operat¡on.

lndividual l¡ves and the local commun¡ty ¡s changed for the better.
The Community Title leg¡slat¡on, appl¡ed through the Commun¡ty

Corporat¡on, wh¡ch through the "V¡llage Management Counc¡1" w¡ll

admin¡ster the Village affairs, Common Land such as ¡nternal roads and

open spaces, provides leadership for the overall philosophy and

Community Co-operat¡on.

ED'BLE LANDSCAPES
The plant¡ng of appropr¡ate fru¡t and nut trees ¡n urban parks would turn
them ¡nto productive multi-use landscapes and complement lheir use as

passive or active recreational resources. The Village will be following this
pract¡ce particularly on Common land under the control of the V¡llage

Management Council, as well as promoting community gardens for food
production and suburban home gardens planted with useful spec¡es.

SUSTA' NABLE AGRICULTURE
Part ofthe Village property will be 17.1 hectares of land immediately to the west of

the V¡llage, where an organic natural farming system is to be establ¡shed.

Regulat¡ons state that build¡ng on this land ¡s l¡m¡ted to m¡n¡mal agr¡cultural
bu¡ld¡ngs only and thereby ensures that the susta¡nable agr¡culture pr¡nc¡ple ¡s

observed. Permaculture promotes intensive agr¡culture on as small an area as

possible, rather than extens¡ve sprawl¡ng agr¡culture, wh¡ch consumes excessive
amounts of energy. lntegrated tree crops producing food and timber w¡th animal

producl¡on.

"The planning & creation of
susta¡nable human

settlements that integrate
ecology and design"
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Table 73: BIES: Mollison's

lntellectual trial & error; brainstorming [as for De Bono 'Po' techniqueJ. Experimentally assemble
components and randomly associate through list of prepositions (attached to, beside, around,
over, in, on, under, containing ....).

Process flows for work places, traffic & transport, similar to Time-Space Prism or bubble diagram
approaches.

managementZone 4.

Sectors reflect externally-derived wild energies (elements): sun, light, wind, rain, wildfire, water
flows; choices to block, shield, screen out, deflect, collect, manage,

spent gives conceptual zones. Time, energy,
activities between inner intensive Zone I - lowactivities & motion study guides placement of

Conservation of site energy & resources & time

Zone l: information developers (domestic interdependency, predator-prey-like relationship to
other species).

Zone 2-4: learning from other species with respect and progressive understanding.

All users including children.

Comments

Connections: relative placement according to interference field of products, needs,
incompatibilities, beneficial associations of components.

(water, earth, landscape, climate, plants), social (legal, people, culture, trade &
(technologies, structures, sources, connections), abstract (timing, data, ethics).

Components: site
finance), energy

Observation with attitude: non-selective wonder (why...?), thematic (eg watel energy,
regeneration), instrumental (technical measurement), experiential (senses as instruments).

Structure, process, landscape (niche, aspect, climatic, site specific opportunit¡es), philosophy
(contemplation, celebration & alignment with complex dynamic evolutionary system of Nature)

of outcomelgoals related plan; resource identification, options, timescales, ethics,
economics, SWOT analysis.

Danger of rigidity, ground placements inappropriate if not ground truthed (can make expensive &
unforeseen errors of decision).

Disadvantage of omitting minutiae & evolution; dangers of remoteness (if the exclusive method),
expense, time consumption, rigidity.

Advantage of clarity, visual, easier comprehension, record for reference.

Assessment of outcomes of random assemblies.

Functional analysis for work places.

Zone & Sector analysis according to a Master
Pattern expressed as ground plan.

All placements according to ground plan.

Basic energy-conserving rules (:55):

r Every element (plant, animal or structure) must
be placed so that it serves two or more
functions.

¡ Every function (eg water collection, fire
protection) is served in two or more ways.

Human roles related to Zoning,

ln wilderness: visitors or strangers without right
to interfere, dominate, settle, destroy "Keep
out of the bush. lt is already in good order. "

Client needs assessment.

Description
Listing & connecting of component

characteristics.

Expansion from direct observation on site.

Application of lessons deduced from observing
Nature.

Selection of options or paths by decision

Comprehension of data in overlay map form

lnformation &
Ethics

Property

Observation

Emulating
Nature
Decision
Making

Overlays

Random
Assembly

Flow Diagrams

Master
Patterning

Design Method
Analysis
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regates of species which evolve together to produce emergent
soil enhancement ... ).

Benefits include anti-feeding (unpalatable deterrence), parasiticide, soil conditioning, nutrition,
she lter, gathering eff iciency, pest co ntro l).

Setup of companionnate agg
properties (eg pest control,

strategy, mostly
pecies (establish(foragers) Pioneer s

later shelter, better

Long-te
depletion) stabilise water flows,
mixed tree, shrub, vegetable,

where damage or
planted together:

soil quality, mulch.

rn sequential planting

erosion;
livestock

Plan on paper.

lnfrastructure (fencing, soil rehab, erosion management, water supply, earth sculpture - swales,
roads, dams etc).

Zones'l&2first.
Nucleus first.

Comments
& select locations of access ways, earthworks, water management elements, energy systems,

domestic biota placements.

Match all to soil, slope, geomorphology, constraints.

Notes

Fine tuning of successful design.

Culture, climate, purpose, process, context must be compatible.
Continuous improvement model (saves time,

energy, expense).

Adaptation of physical systems.

Designing'guilds' definition (:60):

"A harmonious assembly of species clustered
around a central element (plant or animal)
[whichl acts in relation to the element to assist
its health, aid our work in management, or
buffer adverse environmental effects. "

Designing for succession.

Different products from different stages.

Short-medium-long term.
Allplanned.
Establishment & maintenance.
Staged, planned evolution.

Description
Skills & resources audit.
Site visit.

Relationship building between all stakeholders.

Local knowledge (especially biotic, horticultural).
Legal, financial, marketing advice.

Adds time to technique; includes the following 4:

System
Development

Strategic
lncremental

Associative

Evolutionary

Design Method
Design

rce M î, 1

Many consultants working ¡n Australia were part of the original group supporting. Bill Mollison in his development.of Permaculture. Permaculture appears to be

extrémety well-known anã appreciated in mány countries, including those ivisited. lt is widely used.as a.basis for the 'Nature' side of EcoCommunities, due to its
loop worík, its preoccupat¡on w¡th sustainable fbod production, ways of optimising the use of space in urban.settinqs, and its focus of social aspects and
community building. there is a similar, caring ambience at Permaculture, TA, Reworking Tomorrow and Ecological Economics meetings.

a
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Demands site assessment ¡n terms of Landscape, E lements, Biotics, Population

protection & manipulation of life support systems, with special attention to complex edge zonesaB¡ ecoto

Biotics: presence of full range categories organisms up), preferably tc.li

Change, deterministic chaos: des ign for full growth cycles, uneven evolution to mosaic of differently-staged patches.

Community, self-organisation: community development for
renewal.

balanced function, with capacity for self-sustenance and self-

Landscape, Elements, Feedbacks: design for optimal bala nce of physical elements with human use at lowest appropriate
maintenance

of supportive backcloth to meet basic needs of biotic and humanCommunity, Populatio
elements (design for lors where survival needs threatened); spectrum of

for humans to experience embeddedness inpatterns & management of conflict areas; opportun¡ty
attractor points, protecVfence/set up repel
ism, Genius Loci: design

traffic at
n, Organ

rms activityvalues info
Nature.

Genius Loci: managed continuo
disorder').

us sensory sequence; system based on deterministic chaotic conditions, ('variety without

Space-Time, self-orga
flexible design long

nce of an 'allowing' rather than controlling attitude to design, which expects ongoing,
term.
nisation: accepta

Principles Related to UHSE Criteria

Based on key questions:

. Site description with constraints & opportunities

¡ Nature, needs and management of desired biota

. Specification and meeting of human and Nature's needs together

. Satisfaction and coherence by design.

Habitat Conservation

Biotic Diversity

Evolution

Community lntegrity

Management with
Minimal lntervention

Maximal Co-Existence
Humans-Nature

Sensory Landscape
Coherence

Four-Dimensional Design

Principles

(ln Effect, for Needs-Based
Design)

Full Exploitation of
Natural Potential

Table 74: CMES: With Nature: Pri Mann

Ma 1979:23,30-31
Column 1 lists Manning's Principles in abbreviated form.
Column 2 explains Mañning's concepts, simultaneously relating them to Unified Ecology Criteria and Complexity Theory concepts.
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Figure 39: ESCM: Urban Form

Suburbs

ffi
I¡\Iaf¡mU,ç Cffy

.Au:ror¿otsr.Ls

Source: Newman 1993: 9).

Newman lays at the door of automobile dependence: oil consumption, Greenhouse Gas emissions,
urban sprawl, noise, accidents, local traffic impacts, excessive urban infrastructure costs, social
isolation, locational inequity and loss of public realm in cities (:8). He argues for a series of mixed
use, walking sub-centres, a multi-nucleated, transit-linked city, as modelled by Register in the
following Map. Loss of habitat and biodiversity are perhaps the most serious direct impacts, yet are
rarely dealt with in detail by protagon¡sts in the urban form derbate.
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Figure 40: ESCM: Regererative Design Strategies

REGENERATIVE DESIGN STRATEGIES
FOR THE EVOLUTION OF THE FUTURE NEOTECHNIC CITYGa¡den Communities

ín Gaia's Garden

ndustrial

p Natural
Agrlcultural

sr¡r¡ Settlement

I. tET NATURE DO THE WORK
Local measures save dlstrlbutlon. Let goats eat weeds, avoid
poi$ons. Use grassed channels not concrete. Compost & soll
quallty, not chemlcâl fertllísers. Mimlc and usê nâtural
proceSSes.

2. CONgIÞER NATURË AS BOTH ]I'IODEL Af{D COI{TEXT
Mlmic local ptoportions of plant types for agriculture: use
polycultural plantlngs, Paleotechnics comes from Phy3ica;
Neotechnics comes from Biology. Learn how to live in a place
from evidence of local Coevolutlon,

3. AGGREGATING NOT ISOLATING
Sepärâte design of paru côridemns them to remâln sepârate.
Avoid add-ons: 9o for linkage from the start.

¡I. SËËKING OPIIMAI LEVEIS FOR MUIT'.FUilCNONS, NOT
THE IVIAXIMUM OR MINIMUM FOR ANY ONE
Democrâcy towards all functlons: seek out ånd provide
optlmal range for each.

5. IUATCHING TËCHT{OIOGY TO NEED
Use appropriate technology. Don't use chainsaws to cut
buttêr, nor nucleat ênèrgy to heat wâter. 'Small ìs Beautìful'
(Schumacher).

6, USING IT{FORMATION IO RËPLACE POWER
Low energy sociêty wlth feedbacks on both positive &
negatives of technology & regulâtê consumption.

7. PROVIDING MUIÎIPTE PAÍHWAYS
Smallscale, ecocycles: animals & plants integrated; hybrld
solar-wind systems; tune to environmental change; many
wâys to provide resources.

8.gEEKING COMMOII SOIUTIONS TO DISPARAÏE
PROBTEMS
Multifunction; greenhouses; natural landscapes,

9. MANAGING STORAGE AS A KEY TO SUSÏAINABILIIY
Balance use with replenlshment; recognise storage
strâtegles ln Nature.

10. SI{APING FORM TO GUIDË FTOUI'
'Flow follows form follows flow'. Energy, materials, air,
water,

1I. SHAPING FORM TO MANIFEST PROCESS
lnherent elegance of ecologlcal processes, Technophobla vs
Technophllia. Paleotechnics often alienated, alienating &
hldden; Neotechnlcs all around, distfnctlve forms; some may
find aversive; beautiful if understood.

12. PRIORITISING FOR SUSTAINABITIÏY
Every development decision should be committed. Regional
patterns, what & where to develop. Tree species to plant.
Dralnage methods, etc.

(Sources: sketches scanned from Lyle, 1994:287 Strategies:
37-4s',),
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Figure 41: ESCM: 4t(A): EcoGity Berkeley: Rezoning Map (Register) 4f (B) following: Ecocity emerging from Restoration Development Policy

(Source: scanned & colour adjusted from original
purchased from Reg¡ster: 1993).
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2.2.11.5 CRITERION ELEMENTS

CONTENTS

Table 75: ES: Water Design Principles: Mollison's Designer's Checklist

Table 76: CECM: UHSE Criteria x Climate Change

2.2.11.6 CRITERION GENIUS LOCI

CONTENTS

(Plate 8: Collage: Placemaking)

(Plate 9: Collage: 'Places of the Soul')

2.2.11.7 CRITERION BIOTICS

CONTENTS

Table 77: ES: Ecotone Management to Control Patch Size

Table 78: ESCM: Wildlife Corridors

Figure 42: ES: Biodiversity Principles at lndividual Scale

Figure 43: BIES: Biodiversity & lntegrated Pest Management (lPM)

Table 79: BIES: Ecological Status, Resistance & Durability of Australian & Tropical Hardwood

Timbers
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CRITERION ELEMENTS

Table 75: ES: Water

(Reorgan

Pri

Mo 1988:181

Mollison's Desi

Ensure ams and swales can cope, neig a

Don't build on ridges, maximise forest on strategic uplands, don't assist any
deforestation, especially high country

water loss in croplandsEssential for reduction

Soil storage: rip- soakagessagS, pswa

Site housing out of way, stable spillway

Use in gardens (via filtr on beds), forests (woodlots), village areas

Efficient use, demand management

Maximum use basis (methane, plant production, irrigation)

Water flows, fish migration

water (arid areas), prevent saltingRemove

Select species not dependent on irrigation

Strategies
Earth dams need > 4Oo/o clay

Analyse soil samples & reserve suitable sites for future storage

Use slope benefits where possible (or raise tanks)

Look for keyline system opportunities for example series of primary valleys

Windbreaks

ln-crop trees

Open dams

Dam failure
Supervise construction

Good advice

Grey water
Domestic water

Common effluent system

Avoid impeding normal régimes

Plant all earth storages with trees,
especially swales

Minimise water demand

Pre cloud seeding

Forested ridges

Analyse Quantity & Quality
ldentify dam sites

Runoff capture

Strategic Use of Forest

Dam Des n

Arid Conditions (Evaporation )
Precipitation)

Humid Areas

Safety Precautions

Define Water Pathways

Prevention

ldentify Water Sources
Reserve Sites for Tanks, Swales or

Dams
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Table 76: CECM: UHSE Criteria x Climate

predicts pattern: instang
Compass (see Criterion lndicators).

umanset; timescaleto a new
nse; Plan &

estruction), then
appropriate

New Attractors & Feedbacks, different Constraints
ve

& Icom

Differential response (mostly negat¡ve) to elevated salinity
Survival issues under changed conditions (for example loss of alpine climate, impact on food production, stone fruits, insect populations, pollination);
ecotone & major biomic shifts

Decreased individual disease resistance, personal resilience: genetidenvironmental challenges

i, bacteria, insests)ifferential effects different biotic groups

from extreme eventsPersonal im
es; extinctions & plagues;on

Response types on plants to CO, plus temperature

& unprotected animalslnsolation (ozone hole): exposure effects on
some favoured

logyEp

n; environmental warsEnvironmental
system synergy

re connection to food sup Iter

eco services; dys-synchrony, dys-integrationtcanged for some aspectsBiochemical changes, reaction times

lutionGlobal distribution of increasing molecular
Differential microbial effects on Ecosystem Services

coastaLocational (for

Competitiveness over scarce resources

Strain on rule of law as populations & disease increase & crops fail due to climate extremity
Education increasingly important (systemsthinking should be taught in schools); learning society: see lndicators

Volcanic activity, combination of raised temperatures with sun spot act¡vity

Ocean current changes
Rainfall patternt antarctic albedo, dehydration, desiccation, seasonal changes

Extreme winds, cyclones, tides

localand global

imaticExtinctions and perturbations: increased

of weather (crops failure,ictabil

systems lose resilience, fencesnce limited by human activity
of ecotones)m

Extreme events, effects on buildings, soils

)and consequences; instabilityWeather pattern

er:in health, water, hopefully simuto unp

Fast responses required, favours autocratic leadership

L¡ tobea ie'

Climate Concerns

Connectivity
Feedbacks
Rheotics
lndicators

Genius Loci
Biotics

Organism

Population

Ecocycles

Landscape

ElemenG

Criteria
Community
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(Plate 8: Collage: Placemaking)
(Plate 9: Collage: 'Places of the Soul')

CRITERION GENIUS LOCI

CRITERION BIOTICS

to Control Patch Size77= ÊS= Ecotone

1987:383; Bu

lechnical AspectsStrategies

Along edges of remnants

Along natural corridors (for example riparian)

Species with ecotone site specificity

lntroduction of native plants &
animals

Expand small patches by ecotone plantingAgreements with private land holders

Use of fire

Replanting

Disturbed areas

Especially for small patch sizeKeep abreast of biological research

Small scale methods such as spot spraying & hand
weeding

Dealwith weeds & feralanimals

Monitoring

Research

Assessment
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Table 78: ESCM:

1987

Corridors
Direct Facilitate Movement Plants & Animals Between Otherwise

lsolated Areas
ADVANTAGES

I ncrease effective popu lation sizes

Maximise genetic variability (long term survival, resilience)

Facilitate recolonisation of disturbed areas (fire, clearance)

lndirect Biotic support in own right

Refuge for species using cleared land (insectivores valuable
to farmers)

Support species diversity despite land clearance

Shelter & shade for stock (but must be protected from
degradation)

for pasture & crops

Landscape features (especially if in harmony for example
riparian)

ewable timber source (firewood, posts)Ren

Corridor for wildfire, pests, diseasesDISADVANTAGES

Harbour for ferals & exotics

py potent¡ally arable land

lncorporate natural features (especially denser habitat for
crypt¡c species, riparian, and include variety of habitats)

Reta¡n: Precautionary Principle (probably can't replace it
once lost)

As wide as possible (minimise edge effects, fertiliser &
bioicide drift)

Fence against stock

Retain vegetat¡on adjacent to other patches off property
(for example roadside, neighbouring land)

Replant to replace lost habitat.

DESIGN FEAruRES
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Figure 42: E5: Biodivercity Principles at lndividual Scale

PERSONAL SCALE BIOLOGICAL FOOTPRINT: 20 STEPS

L Make your garden or property wildlife friendly by leaving logs and. rocks, and planting local native plants
to provide food or shèlter to birds, frogs, reptiles and other animals. Find out how.to get local native
plánts by contacting your local council or branch of the Society for Growing Australian Plants.

2. Reduce the impact of your cat or dog on native wildlife. Keep them enclosed at sun up, sun down and at
night when native animals do most of their feeding.

3. Consider alternatives to chemical pest control in your garden or use it sparingly. Birds, frogs and reptiles
can become sick or die if they feed on insects sprayed with pesticides. Useful insects, like ladybirds and
praying mantis, help control pests and are killed by pesticides.

4. Dispose of chemicals, paints, oils, detergents and plastics through your special local council services, not
through the stormwater or sewerage system, which will pollute your waterways.

5. Join or start a 'friends of' group to help landholders and councils in their efforts to bring back the native
grasses and woodlands tolhe¡i properties, river frontages, road-sides, beachfronts and public areas. Call

tandcare Ph: (03) 5229 6050 or your local environment centre of council for nearest contacts.

6. When shopping, choose the more environmentally friendly products and avoid excessive packaging.
Wherever possible'reduce, reuse, recycle'.

7.Try to buy organic produce. lt's better for you and beüer for the environment because it does not use

chemical pesticides.

8. Don't dump weeds, prunings or grass clippings in the bush or local parks as they make new weeds and
spread others.

9. Know your fish. That eating could well be 150 years old. Find out where your.fish
are caúght and if the ogically sustainable.. lf your fish vendor doe^sn't know ask

them to-find out. For callthe Vic National Parks Association Ph: (03) 9650 8296.

10. Report any new waste discharge to the sea or river. lt may be an accidental spillage or a new discharge
poiirt that ís not yet regulated.- Councils and the EPA need to know what's going on and will appreciate
your eyes and ears.

1 1. Be conservative when you go fishing. Only take what you can eat yourself and don't keep undersized
fish. Some fish stocks are uñder greãter thieat from recreational fishers than from commercial fishing.

12. Switch to slow combustion or natural gas heaters. Firewood collection alters or removes the habitat of
mammals and birds, and is contribut¡ng to the decline or disappearance. After woodchipping, firewood
harvesting, at 5.1 million tonnes per year, is Australia's second largest timber extractor.

13. Keep the contents of your boat, car, bag in your boat, car, bag .... Don't throw rubbish, waste, oil or
chenìicals into the sea 

-or 
into urban creeks or riven - even if you believe them to be biodegradable.

Australia's marine and riverine ecosystems have naturally low nutrient levels and can't easily absorb
human waste or rubbish.

,¡4. Use plantation timber, not native forest and woodland t¡mber, in home building, fencing or firewood.
Demánd for plantation timber by consumers will put effective pressure on the suppliers.

15. Support conservation of coastal and wetland habitats. Mangrove and coastal swamp systems provide
breêðing habitats for many fish, crabs and prawns and help maintain clean waterways.

15. Speak out about new dykes, weirs or sea walls. Most of Australia's coastl¡ne relies on a natural flow of
wäter up and down ouriandy beaches. Any break in this flow disrupts and destroys local ecosystems.

17. Avoid walking on reefs. Many species are very delicate and will die when crushed under human weight.
Pop on a 'mask and snorkel' and swim around instead.

18. Find out what happens to your city's effluent. Each year 10.000 tonnes of phosphorus and 100,000

tonnes of nitrogen ãre discharged into our seas from sewerage systems. This kills many marine
ecosystems, red-ucing the ability of the oceans to susta¡n life. Domestic waste is the main culprit, so

suggiest to your staté government representative that it be recycled back on land.

'19. Contact your local elected representatives (MP or councillor) to get more areas protecte.d for nature
conservation. Ask them to adbress the bigger-picture issues beyond your scope, such as broad scale

clearing and destruction of native plants ãñd animals, expansion of our national reserve system, and

ensuring that flows on our regulated rivers allow for environmental needs.

20. Don't leave your environmental conscience at home when you 9o on holidays.

(Transcribed from Glanznig & Prideaux 1999). [Written with Melbourne contacts]
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Figure 43: BIES: BiodiverciÇ & lntegrated Pest Management (lPM)

INTEGRATED PEST MANAGEMENT
STRATEGIC ELEMENTS

IDENTIFICATION
. Similar issue to antibiotics: damage may be viral, not insect, then spraying not effective.
. Potent¡al resources: experienced gardeners, extension agents, university departments of

Entomology, Biology.
DEFINE BIOTOGY
. Learn everything possible about biology of the pest, especially susceptible times in lifecycle for

specific treatments.
PESTICTDES & INJURY LEVET
. lnjury Level: Level at which unacceptable damage occurs.
o Action level is levelto prevent injury. Action & injury levels often the same for insecticides'
. Relevance of injury varies: dependent on function & position & type of pest: Usually aesthetic

in urban lPM.
. lf using beneficial organisms or some habitat modifications after treatment, action often needs

to be earl¡er than injury, to allow for reproduct¡on t¡mes-
. Public education reduces demand for treatments & decreases use.

TREATMENTS

RESISTANT PESTS
. Use resistant plants. Endophytic fungi (turf). Drought resistant planU.

HABITAT MODIFIERS
o Naturalising, companion planting to attract beneficial ¡nsects. Waste management. Remove

breeding sites & food sources.
ATTITUDE CHANGES
. Public education. Ensure consciousness of alternatives to pesticides.

PHYSICAL CONTROLS
. Traps: fly, cockroach; bait stations, sticky traps, dusts: diatomaceous earth, silica gel (indoor,

cupboards).

CHEMICAL CONTROLS
¡ One well timed application = four badly: 99o/o can'ttarget pests.

. Specifics with low residual toxicity - use one week pre beneficial bugs. Kills eggs & over-
w¡ntering insects in bark.

o Botanical insecticides: pyrethr¡n, rotenone: break down fast, highly tox¡c at application
Always need good protective equipment.

. SF area: some trees act as hosts for pests: host tree effect find & remove or mark, spot-spray.
Among groups of a species: Norway maple, ash, elm, plum, linden, oak, hollies: one tree needs

treatin'g-- have to find the right one. Hôst tr res seem to have special susceptibility (?genetic,

environmental).

BIOLOGICAL CONTROL
. 3 main ways: Sg¡SCrìyat¡on of native predators & parasites; inoculation: inundation.
. Conserving beneficial populations: easier than buying & hope they survive. .Plant food for

natives. W¡ldflowers,-companion plants, wildl lower edge strips, diversified plantings
for example aphids: reproductive strategy: live birth to nymphs with daugh_ter.embryos) no
time delay in hatch & development phaies. Sprout wings if overcrowded. Rx ladybirds,
predatory midge (China), syrþniO flies - larvae voracious for aphids (hover flies), parasitic
wasps (many species).

o Understand population dynamics: predator-prey cycles'
. lnundation: indoor urban.
¡ lnoculation: indoor urban: predatory mite (one of best ever) Phytoseiulus persimilus, controls 2-

spotted spider mite (very serious).
Pãrasites: (Encarsia) for white fly, aphids, mealybugs, scale, thrips, mites (several types).

EVALUATION
Finish up, evaluate the situation, make notes for next year.

(Based on Gilkeson '1990)
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Table 79: BIES: Ecological Statut Resistance & Durability of Australian & Tropical
Hardwood limberc

Key: Termite resistant CI), resistance to borers & beetles (B&B) resistance to fungal decay (durability Classes 14
descending)

Source Timber Key features Comments

Note: Hardwood harveling will damage or endanger (usually Asian or Aufralian in our case) rainforests. Hardwood
timbers should thereforebe sourced Írom plantation or recycled building mater¡als

AUSTRALIA

Approxll4of
continent

NSW, Qld, arid

Native cypress pine Callitris spp: C.

col lu me I I aris & C. g la ucophyl lal C.
glauca (black, white)

Class 1 T

Class 1 B&8, T

Best choice for availability & termite
res¡stance: f loors, panels,
weatherboards; wall & roof framíng
only if properly cured - difficult.

River red gum [Eucalyptus
camaldulensisl

Class 2, T,
B&B

Jam acacia [Acacia acuminata] T Small turnery products only

N5W Grey ironbark [Eucalyptus paniculatal
E. moluccanal

Class 1, T lronbark group

Vic, NSW Grey box [Eucalyptus melliodora]
(yellow box)

T, B&B Woodland tree, box group

Q, NSW Turpentine [Syncarpia glomulifera],
red turpentine

Class 1, T,
B&B

Coastal, very fire resistant, resistant to
marine borers; f orest-ra inforest
ecotone tree

(Vic), NSW, Q Forest red gum fE tereticornis (E.

umbellata)l Qld blue gum, red iron
gum

Class 2, T Red gum group, broad coastal strip
ran9e

sEQ, NSW Spotted gum [E maculata] spotted
rron gum

Class 2, T Bloodwood group, coastal & tablelands,
housing: flooring, construction, poles
for preservative treatmenB, hand les

North
American
specres

Southern cypress [Taxodium plicata] No other information found

Wefern red cedar suitable aga¡nst
termites but threatened

DO NOT USE TROP¡CAL HARDWOODS Seek special
qualities
from
plantat¡ons

Endangered or threatened

Western USA:
North
California,
Oregon

American redwood [Sequoia
sempervirensl western red cedar

T, B&B

Oregon, USA Douglas fir, Oregon Class 4

Africa (Liberia,
Ghana, lvory
Coast)

African teak (iroko, kambala)

Burma,
Thailand,
lndonesia,
Cambodia

Teak Plantations in Papua and Queensland

Nigeria, West
Africa

Zebrawood

West Africa,
lndia, East
lndies,
Malaysia,
lndonesia,
Ph¡lipp¡nes)

Ebony (batulinau)

Fij¡ Fiji birch (dakua makadre, dakua
salusalu)

African (West
Africa), lvory
Coast

American
(Mexico,
Central &

Mahogany

White (avoidire)

Honduras mahogany, tropical
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South
America)

Philippine (SE

Asia)

Amerícan mahogany

Philippine mahogany. meranti, seraya,
lauan, narra, tanquile

Mexico, South
Amer¡ca

Tropical oak: roble, encino

Brazil, Mexico,
Central
America

Purpleheart (amaranth)

Brazil,
Honduras,
lndia, Ceylon

Brazil

Honduras

Mexico, Central
America,
Colombia

lndian Rosewood

Brazilian rosewood (jacaranda,
palisander, marnut

Rosewood (nagaed wood)

N icaraguan rosewood (Cocobolo)

Location not
identified

Agathis (kauri)

Keruing (apitong)

Pacific maple (red, white, yellow)

Kapur

Ramin

Papua-New
Guinea

Rwila

AUSTRALIAN DO NOT USE FROM NEWLY FELLED
OLD GROWTH SOURCES

Seek specia
qualities
from
plantations

ENDANGERED, THREATENED OR
RESTRICTED HABITAT

Common
Names

Ash - silver, red, yellow

Bean - black, red

Beech - white, brown, myrtle

Brush box

Cedar - white, red

Ebony - 9rey, black

Maple - Queensland

Oak - silky, tulip. blush

Native pines - kauri, bunya, huon,
hoop

Quandong (blue fig)

Rosewood

Teak (white, black)

Walnut (black, Queensland)

Some plantation black bean, teak &
jarrah may be available

Black Bean (heartwood)
[Ca n astosper m u m a ustra I e]

T

N NSW, SEQ Narrow-leaved red gum [E. bancrofti]
Bancroft's gum, orange gum, forest
red gum

Class 2, T Redgum group, very limited range

SW Tasmania King William pine [Athrotaxis
selaginoidesl King Billy pine

Class 1, T Rare, very limited range

WTasmania Celery-top pine [Phyl locladus
asplniifolius - P. rhomboidalisl

Class 1, T Limited range
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SEQ, NsW Blackbutt [8. pilularis] Class 2, T Narrow coastal str¡p range

swwA Blackbutt WA - Swan River blackbutt
IE.patens]

Class 2, T Very small range

NSW, NE ViC,
SEQ

Bloodwood [Eucalyptus corymbosa] Class 1, T,
B&B

Restricted coastal range, rough uses,
wide, gummy veins

N5W lronbark [Euca lyptus sideroph loi a]
(blue-leaved, E. fibrosa ssp. nubila)

T, B&B Narrow coastal habitat only 50-100km
wide. restricted

NSW SEQ, NE
Vic

Red bloodwood [EucalYPtus
gummiferal

Class 1, T,
B&8

Bloodwood group, narrow coafal range

5Q, N NSW Greygum [E. propinqua] Class 1, T,
B&B

Grey gum group, limited range

N NsW,5Q Tallow-wood [E. microcor]ts| Class 1, T,
B&B

Very strong timber, limited range

SWWA Jarrah [E. marginata] Class 2, T Límited range, 20-30 miles wide pure
stand strip = prime area; strong,
durable, bridges, heavy construction,
sleepers, fences (extensive re-use
trade)

5 NSW Woollybutt [E. longifolia] Class 2, T Very limited range, coastal

CAUTION UNSORTED LISTS (From Verkerkl36-7)

Mixed sources

Class 3
durability

Silvertop ash (E sieben), southern blue

karri,
gybark

Class 3 Note: some threatened: avoid

Mixed sources

Class 4
durability

Brown alder, alpine ash, mounta¡n
ash, white birch, yellow carabeen,
coachwood, manna gum, rose gum,
swamp gum, brush mahogany, rose
maple, tu
pine, hoo llY
pine, radi
planchonella, pink poplar, silver
quandong, sassafras, red touriga

Class 4 Potential'sacrificial lure'

Note: many in threatened list; avoid

Plywood, special cutting & layering
methods, & &

Need to take resin types ¡nto account
(gl ue, f ormaldehyde issues)

T, B&B Diff¡cult to identify sources

Less waste but may represent driver for
clearfel I ing of non-plantation forests

Health issues (OW&S and indoor
pollution) with resins (eg MDÐ

(See Gray & Hall 1999)

PLANTATION
TIMBERS
AVAII.ABLE

Varier locally

POTENTIAL
PI.ANTATION
TIMBERS

(See Bonney 1997)

TIMBER FOR
REUSE

Railway sleepers, disused indulrial
buildings, house wreckers

Firms now specialising.

(Compiled from Chippendale 1988;Gray & Hall 1999;Hall,Johnston & Chippendale 197O;Verkerk

1990:'93-4, "182,186-7). (See also Gray & Hall 1999).
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CRITERION ORGANISM

Table 8O: CMES: Nature's Needs

on en 31 "Basic the Ecosystems le 1.2;

o A rate of soil loss no greater than the rate of soil formation'

¡ lntact nutrient cycles maintaining the nutrient properties of the soil over long periods of time.

. The absence of polluting gases or part¡cles in the atmosphere which interfere with living processes or significantly modify the climate'

. The maintenance of an intact ozone layer in the atmosphere protecting the Earth's surface from ultraviolet radiation from the Sun.

. The absence, in the oceans, lakes, rivers and streams and in the soil, of concentrations of chemical compounds likely to be harmful to living organisms

. The maintenance of biological diversity.

Aouatic Ecosvstems:

. The absence of harmful levels of toxic products from human society. [tncluding hormones and hormone-like substances].

. phosphorus (from superphosphate land detergentsl at levels below those leading to eutrophication (blue-green algal overgrowth and bio-toxicity)

. Stratospheric ozone levels sufficient to prevent ultraviolet radiation damage to oceanic plankton (reducing food cycles and total biomass).
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Table 81: RRCMES: Human Needs'

Toxins

Alienation
Alienation from Nature.

Destroyers

PseudoSatisf iers.

of...')

n9.

Peace, shelter

QualitY
Ethics.

Personal care, home safetY.

Nutritional awareness & nutrition.

Environmental awareness'

Physical activitY & fitness.

Emotional maturity & expression of feelings.

Community involvement.

Creativity & self-exPression'

Automobile safetY.

Parenting.
Stress control.
Self-responsibility.

relaxation,

(downtime), creation, identitY,

Satisf iers, Synergic Satisf iers.

ing, pau
freedom

nce,

Needs

sTtMULUS: depression if understimulated; STRoKE THEORY and STROKE

ECONOMY elplain how this works'

STRU CTU RE : psycholog ica I ly mean ingf.ul _wqv19f f i I I ing ti me: wlTH DRAWAL,
- 

Äcilvlrles,'pÁsrlrvle-s, (píycholog¡ål) GAMES, RlruÂLs (formal, informal),

n peop

INTIMACY.

nce

WH

nessilWe

hierarchy
c

Type

evidenced by
psychological'hungers':
Posit¡on,
Stimulus/Recognition
and Structure Hungers.

Basic

Ottawa

(From PsychotheraPY)

(Frankl 1952)

pv

(From Humanistic
Psychology)

(Maslow 1968)

(From Wholistic, Preventive
Medicine)

(Ardell 1977:1'l-13)

edicine

(From Economics)

(Max Neef 1994;Max Neef
1991)

ntuman

Source

(From Social Psychiatry)

(Berne 1964;Berne 1972)

lysis

170



sulphur oxides, lead and so
on).

Noxious food contaminants &
additives.

Chemical & micro-Pathogen
contamination).

Harmful EMR (alpha, beta,
gamma, ultraviolet & X-rays).

Excessive or inadequate sensory
stimulus.

Excessive rate of change.

Environment & lifestYle: sense of
alienation, anomie,
deprivation, boredom,
loneliness, f rustration.

rbons,Contamination

'absence
of,..')

Natural diet (metabolically required calories, nutrients; balanced chemistry, food
classes; fibre).

Clean water.
Protective dwellings (f rom cl i matic extremes).

Emotional support network: care-exchange, information sharing'

Cooperative small group opportunities'

Nature-appropriate sensory stimulation.

Diversity of exercise & rest patterns'

Creativity & manual skills: opportunity & incentive'

Recreational activities: opportunity & incentives'

lnteresting & appropriately dynamic env¡ronment'

SpontaneitY: oPPortun¡tY.

Variety of daily exPerience.

Behavioural outlets: common tendencies'

Realistic, achievable goals with short cycles.

arr.

munity involvement, purpose, belonging,
mradeship, love.

Environment & lifestYle: com
responsibility, challenge, co

Food

lncome

A stable eco-system

Sustainable resources

Social justice and equitY.

Well-being: contributors,
partly substitutable;
optimal ranges
common.

Health
OttawapncrPri

Charter for
Promotion.

(From Evolutionary BiologY)

(Boyden 1990:44-5)

Human
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Figure ¿14: BICM: Wellness Continuum

lryote the use of Maslow language of 'self-actualisation. Link: Figure: Maslow Hierarchy belowl-

WEtt MEDICINE

disability symptoms signs

PREMAruRE DEATH

HIGH
TEVEL

WETLNESS

education growth self-actualisation

TRAD¡TIONAI MEDICINE

Neutral point:
no discernable

illness or
wellness
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Figure 45: Bl: MDF (Medium DensiQr Fibreboard)

This material is one weight of a raage of wood panels made from plantation wood fibres, urea

formaldehyde resin (glue) and paraffrn wax, It is used for fumiture, carpentr¡r, doors, cabinets,

backings for laminates (benches) and art works (cheap picture framing - backing), mouldings, skirting

boards and general building. It has largely replaced plywood It is made by a heat-cured process under

pressure. It burns, but is not a major ftehazard, developing smoke, heat and flame at levels not

considered high-risk, except that accumulated dust may be explosive. It is widely used because it is

cheap, versatile, does not warp, and is easy to work and shape.

he proportions of ingredients of MDF a¡e: Wood: >85o/o; TMIJFT - Melamine U¡ea Formaldehyde

(MuF) <I3o/o,quoted as0.025%;o free formaldehyde by weight; Paraffin wax<2%u The following

characteristics a¡e ofinterest to building biologists:

MDF should be stored in a well-ventilated place, not near heat; workers should wear skin, eye and

nose protection when handling it, vacuuming dust up daily, wet mopping floors daily, wearing

protective gloves, and washing work clothes separately and often.

Wood Dust

Health effects from dust: when sawn, sanded, drilled, routed, planed etc. Softwood & hardwood dusts

are listed sensitisers (allergy, asthma), requiring protective clothing, face masks and vacuum

extraction at point of production. Health impacts include: irritation of nose, tbroat, eyes, skin; allergic

dermatitis, ¿sthm¿; nasal & paranasal sinus cancers.

Formaldehyde (all sources)

Health impacts (lvDF) include: irritation of nose, throat, eyes, skin; allergic dermatitis, asthma;

nausea, vomiting, diarrhoea, dizziness, lethargy (at 0.5ppm); cancer (at 0.3ppm); aggravation of
existing asthma, allergies, asthma, emphysema &hay fever (at lower levels). A sensitiser & Category

3 carcinogen (nose & naso-pharynx). Released: from stored MDF, especially when cutting, when

heated (say in kitchens, nea¡ stoves or fridge backs), and over time (half life approximately 4-10 years:

a function of temperature & humidity). Outgassing can be reduced by painting (assume non-toxic

paint), but non-visible backs of boa¡ds not normally painted. Particularly high in new homes,

ienovated homes, caravans, portable buildings, and homes with new particle board, unflued gas

heaters and smokers. NH&MRC standa¡d: 0.1ppm: often surpassed in above list.

Formaldehyde outgassing comes from many other indoor sources, including carpets (moth-proofing

and glue), fu.oitore (glues, boards), paper products, floor linings, particle board, chþoard, plywood,

wooden toys, tobacco & natural gas combustion, cosmetics, soaps, pharmaceuticals, cleaning agents

and fabric finishes. In my medical practice I was consulted by a large number of people who were

hypersensitive to formaldehyde. These people are sensitive at levels far below Wo¡ksafe Guidelines.

Paraffin

Health impacts: hydrocarbon fumes/vapour, may irritate nose, throat, eyes, skin. Sensitiser, possible

carcinogen as component in multi-chemical cocktail.

In both Germany and Sweden (1993) I was informed that formaldehyde glues were banned for

building: they use water-based glues or pressure treatments for fibreboa¡ds, without glue. Small

businesses rarely observe OH&S procedures with materials such as MDF, and workers are clearly at

risk from using it.$

Formaldehyde is only one of a number of haza¡dous chemicals found polluting indoor air. But it is

second only to natural gas as a powerful, sensitiser, and associated with Sick Building Syndrome-

(Sources: MSDSs for CSR and Canterbury rù/ood Panels; Murdoch University Course Notes N222:
" Pollutants & Toxicologt", I 989: 24L -2; Author: clinical experience).
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Table 82: ES: Bui

(Source: Papers in albott 1993: 1-11;

the use of solar energy wherever possible.

. Adequate protection from noise and infrasound vibration.

. Maximum use of natural daylighting and colours in the interior'

. Minimising artificial electromagnetic fields while maintaining natural
magnetic and electrical fields.

. Use of construction materials that do not contribute to environmental
degradation or pollution in any aspect of extraction, manufacture,
inslallation and'use, and do not explo¡t limited or endangered natural
resources.

. Avoidance of fluorescent lighting and 'Faraday Cage Effects' from
te stee/ frame structures and electrical wiringinappropria

. The use of radiant heating. Houses located away from centres of industry & main traffic routes.

. Houses located in spaciously planned developments with ample'green' areas'

. Use of non-toxic and untreated natural building materials.

. Use of wall, floor and ceiling materials that allow air diffusion'

. Use of bullding materials that are hygroscopic (can absorb and release water
vapour) to help moderate indoor humidity.

. lnterior surface materials that allow air filtering and neutralisation of air
pollutants (ie materials capable of 'sorption').

o Balancing heat storage (thermal mass) and thermal insulation levels to
provide a comfortable interior l¡ving temperature.
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BIES: Sundsval ies: Case
C¿se detailsStory (Case)Strategy

Nigeria.

Basic capability; regional cooperation.

lncrease indigenous crops, not wheat.

Policy
Development

Food security is
making your own
food

1976 legislation: first country to do so.

Measures re agriculture & fishery, pricing policy, industrial
processing, trade & food marketing, nutrition education &
information, legislation, research, health policy.

Reduced margarine, butter, milk; increased fresh fruit & veg.,
cereals, low fat dairy, cheese & meat.

Agriculture-health sectors linked; new institutional
framework to deal with concerns.

Norwegian food
policy changes
eating habia

Large public health
gains from tobacco
tax

California, forced by referendum 60/40 when officials refused
to acu 1990.

Recycling of taxes into education, health, research etc.
Smoking levels also reduced cf USA as whole.

3-stage management plan.Clean air policy Los
Angeles

Canada, science based, community involved.

New nutritional guidelines, low fat all sectors.

Mult¡-sectoral, multi-level; positive outcomes.

Regulation State & business unite
behind new
healthier food laws

Mauritius.

Multi-sector, NGO, task forces.

Target indoor pollution public places & transport.

Hard-hitt¡ng anti-
smoking campaign
shows progress

Can workers regain
control & improve
health?

Italy, OH&S.

Mass movements. Subjectivity accepted. Workers
empowered.

Health service set up. Ground to halt 1980 & going
backwards.

Oxfam, Save the Children.Reorienting
Organisations

From health care to
health promotion

Switzerland 1986. lnternational business group, goal to set
up sustainable technology.

lssues confronted include: pollution, emissions, deforestation,
metering, consciousness raising in business community.

Define sustainable development: "generating maximum
income from a given stock of assets without depleting the
capital base".

Reframing of sustainability question from 'who will pay?'to
'how can we fully integrate the value of the environment
into operations & conserve for future generations?' (:13).

Future-oriented
technology makes
sustainable profits

Sweden.

Whole garment sewing, not piecework, employees
interchangeable lsee watchmaker quote from AÍlen &
Hoekrtral.

Work teams not personnel managers; full cycle responsibility
& production decision making; same salary for all.

Flexible hours; self-recording of time without time clock.

Profit-related bonuses; great demand for vacancies.

No new injuries (previous high, musculo-skeletil, psychologia
stress, bad ergonomics, monotony, fatigue, dust & chemical
exposure, no control).

Equal pay & a say for
women in a Swedish
garment industry

lndia.Advocacy Small lenders pay back
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Strategy Story (Case) Case details

better By Government directive, loans to the poor [Grameen Bank
not ment¡oned in these notesl.

Bank assists with capital, marketing, education.

Disaster victims
helped by state -
volunteer
collaboration

Canada.

Networks give information, housing, emotional support.

Provider partners: multi-level government services,
volunteers, comm unity meetings, counsellors, chi ld-help
group.

Building
Alliances &
Mediating

Schoolchildren
popularise health

I ndonesia:'Little Doctor Program me'.

Grade lV-Vl children as role models for school, home,
community.

Model healthy lifestyle, hygiene, avoid risky behaviour.

Must participate in environmental action also: sewage,
refuse, water, food storage, public health, mosquito
control, feedback on health needs of others, logbooks,
diaries.

Trained, monitored, evaluated.

Major benefits; spreading throughout lndonesia.

People pinpoint &
solve their own
problems

Chile: Community Diagnosis.

Communities, health workers, authorities working together
Ownership changes attitudes; much gets done.

Scientific farmers get
bigger harvests

Uganda: problems with unhygienic traditional methods,
politica I instabi lity, resource scarcity.

Partnership: agencies, farmers, multi-depanments; advice,
bulletins, weather reports, scientific information.

Food early warning system.

Local skills harnessed
to tackle housing &
environmental
problems

: councl ng high
unemployment.

Council + NGO act¡v¡ties using unemployed & EEC funding for
housing & environmental programmes:'Heatwise',
'Landwise', etc.

Enabling Youth farm project
stimulates
democracy

Bremen, Germany: poverty traP area,
risks & poor prognosis for youth.

Community Conference: City Farm Project animals'
gardening, building, dancing & music aroups.

lntegrated experiences & responsibil¡ty opportunity for
youngs.

Major obstacle was to get pol¡t¡cians to invest in youth &
long-term.

many

Music movement
empowers
marginalised people

-Norwap 

orchestras, choirs, bands, concerts by mentally
handicapped.

Based on system by father of mentally handicapped of easier
music teaching.

Sweden similar, with wide range of 'expressive art therapies'

Spreadi ng internationally.

Develops se lf-esteem, mastery, conf idence, better hea lth.

Empowerment dispels
humiliation in
parents

seekingGuatema
malnourished chi

preventing parents
ldren.

p

Reframing to community development of pre-school building
project ãff¡rmed self-esteem + provided accepted health
interventions.

Mobilising &
empowering

How can good village
projects be
maintained?

Kenya: empowering

nternational Swedish NGO +
+

volunteers + Government
+ millet for
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CaseStory (Case)Strategy

Concern re continuation when NGO leaves or if millet prices

drop.

income + better transport + preparation

Linkages between health & work conditions: Trade Union
wor[: teach re rights, negotiate better conditions, research
on OH&5, & environmental health.

Capacity building = first major step.

Zimbabwe: traditional weaAn injury to one is an
injury to all

Maintains social network; renovation rather than move on;
control by tenants; HA does minor repairs; green space

control; ópportunities for youth (paid work); reduced
vandalism. [See Plate 2: Blà Kilde Gärde Collage].

Ho AssociationTenant self-control
improves housing

ased on Hag u Finer & 't992:
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Figure 46: BICMES: Maslow's Hierarchy of Needs

THE MASLOW'TRIANGLE'

Safety needs - security - protection

Physiological needs - Food - water - sex - shelter

(From Maslow 1954).

Abraham Maslow was a personality theorist whose special interests included human motivation
andpersonalgrowth. Histheoryiistilltaught-ascentralt_omodernmarketingpractice.
Maslbw believld each individuai to have a basic drive to'Self Actualisation': the fulfilment of

individual potential: a willto psychological health. He proposed a simple hierarchy of basic

needs, wh¡Ëh ¡f not met, resulted in psychological discomfort and maladjustment.

The lowest order, SurvivalNeeds are fundamental, and have to be met in order to 90 on to
higher needs.

Several layers.of tntermediate Needs involve increasingly personal issues as the hierarchy is

ascended. His term 'unconditional positive regard'(esteem from others) is equivalent to TA's
iunconditional positive Stroking'. The centre ione is very much about a person's relationship to
society, and to quality of life, the survival needs having been met: the 'options layer' as some

say.

The highest order of needs is Self Actualisation, which he termed 'meta-needs'. These include

drives Io creativity (and many here include Ethics and Spirituality).

(Lazerson 1975: 435;Maslow 197O;Maslow 1954;1968).
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Iable 84: ES: Organic Order: Principles of Building & Planning for Meeting Human Needs (Alexander)

Organic order (Definition)
,,The kind of order that is ac-hieved when there is a perfect balance between the needs of the parts and the needs of the whole" (Alexander, Silverstein, Angel,

lshikawa & Abrams 1975: 14).

The University of Cambridge is a good example, but its organicity is disappearing as its trad¡t¡ons are being lost. The book lhe Oregon Experiment" demonstrates

these Principles as applied to the University of Oregon (Alexander et a/. 1975: 5-6, 15-187), as explained below.

The Princi must the & buil if it is to meet human needs:
sma acts can create larger, global order

IEmergence]
pattern always utes to pattern1000s

too.

Ena es creative control &

Only way to meet user needs reliably.

Users do design, architect s hired to draw it up,

Max. group size = 10 for involvement directly; 50-100 indirectly; >100: delegation needed, clumsy &

impersona I representation invariable.

Small projects never compete r n with large: balance requ large, medium & s

IKey pointl
Small projects: no waiting period, fund as lump sum. [Key pointl
Patterns restore shared Principles.

Are general planning principles: clear problem stat ment + empirical evide.nce + examples +
app-lication'range i jeneràt features required for buildings or plans to solve the problem + related
Patterns.

250 Patterns identified: include 160 re interiors, gardens, building construction, non-global; 55 global,
formal, overarching: add intuition ) composite map.

iagnose & repair', process & community
alienates users, fails).

D iagnostic Map (orga ntc, e, unpredictab le, re
d riven) vs Maste P1 a n (tota itaria n, ngr d, discounts hu ñS,f ma

individual freedom
ntrol

Open session decisions prioritised on agreed Patterns & diagnosis.

Separate process for different Scales.

by mutual responsib , not

1. Organic order - allows the whole to emerge
gradually from local acts.

2. Participation - all decisions about what & how
to build are made by the users.

3. Piecemeal growth - construction in each
budgetary period proceeds overwhelmingly
through small projects.

5. Diagnosis - well being of the whole is

protected by annual diagnosis of live & dead
spaces.

6. Coordination - slow emergence of organic
order is assured by a funding process which
regulates the stream of individual projects put
forward by users.
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Table 85: vs

(See also er efrl

P¡

rstein & rs 977)

Repairs & gives human character

Assume & budget for mistakes.

Ownership, responsibi lity, identif ication from direct involvement.

Gradual series of changes, growth & repair constantly
improved, reduced, enlarged; tradition of thousands

- embellished, modified,
of years.

More buildings & usable space per dollar.

More prudent & multi projects for same price.

Dynamic, evolving, resource conserving.

Cost per sq.ft.net usable space increases exponentially. with height to. 2 stories &
>20;OO0 sq.ft:, BUT 3-4 stories maximum' Dysbenefit beyond that & huge
resource increase (steel frames, lifts, size, culture).

Piecemeal Developments

Destroys human places & replaces with a monolith

No mistakes budget; errors large scale, costly

Buildings torn down, assume perfect, built complete, no change for
finite period, then replaced.

"Worse than piecemeal development in nearly every way that matters."
Cost. Maintänance. Tie up building & maintenance funds from small
projects ) uneven develoþment, slums, dead centres, with huge
tunding only once every few decades; static, resource consuming.

'Large Lump' DeveloPments

Assume new better than old.

Big buildings alienate & treat people like obiects; committees can't
approach emotionally.
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lnteracting
(milieus, times & spaces

support¡ng)

Doing
(personal & collective

action)

Being
(desirable states)

Having
(optionl tools, resources,

institutions)

Personal & Social Satisfiers

Subsistence

Protection

Affection

Understanding

Participation

ldleness (downtime)

Creation

ldentity
Freedom

Table 86: CMES: Max-Neef Social Needs

mMaxN Matr¡x asawo

CRITERION POPUTATION

community u! rng a goal setting, 1994.

Table 87: CM: Satisfierc after Max-Neef
Examples

Water for thirst

Part¡cipatory democracy, education, meditation, breast feeding, wholistic medicine

Representative democracy, aggregate indicators, stereotypes, nationalist chauvinism,

prostitution, charity, status symbols, fashions & fads

Arms race, exile, censorship, bureaucracy, authoritarianism.

Description

One need only

Meets multiple needs s¡multaneously

Appear to meet needs but actually harm

Prevent satisfaction, often around Protection

Synergic

Pseudo-satisf ier

Violator/ destroyer

Type

Singular
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Table 88: CEBI: Multi-Level Pol of Action to Reduce of Motor Based on Car as Attractor

. traffic planning includes bicycles

. road design

. service coordination

. building codes

. land use planning

. subdivision guidelines

a

. traffic planning

. traffic planning includes green
modes

. road design

. building codes

. land use planning

. subdivision guidelines

nso

a

. coordinated transport policy

Policy & Planning

. econom system

. secure parking provision

. parking

. road tol
charges
ls

. sheltered waiting

. reserve land for
o park & ride
. drop-off zones
¡ routing location & stop frequency
. landscaping

integrated slow waYs
good lighting
building approvals require secure cycle facilities

a

a

a

a

reservation

Local Government Action

. true cost: public information

. inconvenient routing
o pedestrian priority
. cyclist priority
. limit parking
. distant parking
o ban car from centre
. time limited parkinq

. integrated cyclewaylslow ways

. road design

. standardised common trenching (coordination,
safer maintenance)

. require bicycle facilities (park) at all businesses
(not new buildings only)

a land reservation

. cvcles on trans¡t

. slow vehicle licencing system

. slow vehicle parking requirement

. legislation/ regulation for slow modes

. co-ord. slow way system

. electronic tagging system

. annual check roadworthiness

.zoned licencing
¡ oarkino lew

. tr¿ruit early in developments policy
o transport interchange
. light rail
. slow vehicle regulations
. bicycles on trans¡t
. needs responsive
(surveys)
. service paradigm
. qualitv

Regional Government Astion

interpretation. true cost:

o priority routing to transit
. decrease parking available
. decrease required parking
r increase parking charges (?levy)
. ban car from centre/ from whole development
. traffic calming & speed limits

. subsidise commuter cycle
systems

. R&D, support battery
technology, green mode
devt.

. emission standards

. carbon tax
o emission tax
o fuel taxes
o R&D funding

. subsidise transit
(?'free')
. rail & transit subsidy> road

subsidy
. transport interchange

subsidy
. fuel research funding

National Government
Action

. systemic change: TCP
guidelines

(Xher Green
Modes

(Small Electr¡c
Vehicles,
Recliner
Bicycles, Adult
Tricycles, Golf
Buqqies)

lmprove
Alternatives

Transit

Bicycles

Decrease
Convenience

User Pays

Scale
Strateov

Car
Disincentives

Irue Cost
Pricinq
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Policy & Planning

. safety

. traffic planning includes
pedestrians

. subdivision guidelines

o

a non-car
. integrated transport modes

o

a

a
safety
child-friend city policy

a I literacy
R&D, guidelines

a

Local Government Act¡on

a

space
centresa

. safe walkways

. separate from cycles & cars

. winter shelter
o well lit ways
a

a n

a arrangements
o park & ride each area

;i¿ñoottus stop supervision
o safe waiting areas
. density increases: surveillance for child publíc

indeoendence
. community shopping
. coord. Bulk shopping
. delivery servíces
. demand responsive small local systems
. house desiqn for secure deliveries
. stress reduction classes
o emotional literacy classes
. assertiveness training
. meditation training

Regional Government Action

. traffic calming

. ouidelines for local areas

. ãoordination of walkways

a to meet actual needs

speed limitsa

. relatively indirect

. fast, cheap, frequent, pleasant, convenient
alternatives

. express lanes

. intersection priority

. dedicated lanes
¡ efficient routing & connections
. coord. With bicvcles
. school zoning
o provide school buses
. ichool bus times more options (meet needs)

-. 

æleshopp¡ng/ virtual realiÇ shopping
¡ delivery coordination system
. subsidiSe electric delivery fleet
. public transport delivery sYstem?

. ernotional literacy regional policy

. emotional literacy school curricula
o group leader training & funding
. ethical standards

National Government
Action

.lT&T, R&D

. housing guidelines
(AMCORD Urbanl

R&d, ¡t&t systems

. emotional literacy
education guidelines

. funding for emotional
literacy training

. R&D funding car
psychology, sociologY,
anthropology

Scale
Strateqv

Pedestrians

Alternative
Needs

Commuter
Traffic

School Traffic

Shopping
Traffic

Psychological
lssues
'Ego
Definition
-"Down Time"
Commuting

Urban
Conditions

I

183



. clear goals

. leadership

. integrated effort
o evaluation.

transita

. urban Green Plans
pleasure programmes
biodiversity & habitat

idelines in

. cycling
o ensure

. strategic
policy

o planning long term . review
regular

. constrain urban form: urban
extension policy

. remodellinq

. lT&T development

. decentralised facilities

. density control

. industrial issues eco-zone & home
office

o policy levers

Policy &

. transparent târgets

. indicator publicity

.em &on

. ensure transit in site planning

. TOD domestic & work, all areas serviced

o tree planting campaigns
o restore & replant watercourses
. bicycle paths, maps
. education encourage cycling

. educate decision makers

. decide on key strategies

. educate public
¡ evaluate & report to public
. enlist public assistance in monitoring (eg schools)

. encourage good multi-storey design

. urban density minima

. no extension

. telecottages setup

. local business incubators
r small shops policy; ban supermarkets
. housing provision near workplaces
o pedestrianised centres
. density minima
. ensure cafe/meeting places plentiful: reserve space;

encourage hospitality industries
r reserve transit space
. attract¡ve streetscape
. kerbside services: mulching, recycling, deliveries
r home office standards

Government Action

local emission maps & targets
. local eco/emission watch
. plant trees
. school assists with monitoring programme

a

. educate decision makers

. decide on key strategies

. educate public

. evaluate & report to public

early devt. Transit policy
transit to workplaces

. densitv zoninq // transit

o
a

. biota survey
o conservation plan
. corridor plan
. urban fringe buffers
. urban catchment management

. absolute urban extension limits

. long term urban form remodelling

. mixed use zoning

. eco-zoning

. local worker education (ensure locally
employable

. distribution/ decentralisation of facilities

. lT&T development
o lT&T loans with housing (lower interest)
. small shops policy (no supermarkets)
. home office working conditions
o narrow road standards

Regional Government Act¡on

- emissiõñ control legislation & fines
. smoky exhaust reporting system
. publish emission indicators
. annual checks roadworthiness
. registration differentials for old & large

engines
. clean transit fuels
¡ traffic lioht coordination

o transit subsidy

. environmental policy
(biodiversity)

.urban Landcare support

. educate decision makers

. decide on key strategies

. educate public

. evaluate & report to public

. petrol taxes

. fuel taxes
lT&T development
. home office tax benefits
. home office industrial

legislation

. support lT&T development

National Government
Action

. Clean Air Act: Health &
Safety

. emission guidelines &
standards

. GlS emission mapping

. transparent emission &
energytargets, public
education

Protect Habitat

Education
Strategic

Processes

Minimise
Movement

Transit Access

Reduce
Emissions

Constrain
Extension

Scale
Streteov

u 154-

This table is included not to read in detail, but to indicate why car dependence has such tenacity ?s a Syngrgic.Satisfier and.Pseudosatísfier, as well as its role as a

tivneìg¡c)env¡ronmentãl blsi-yár. Voluntary relinquishment is unlikely unless these needs can be met in other ways. and the public is sufficiently
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uncomfortable to change. The best way to deliver suc ince concern about climate change has not

worked)' wher" so .uih is subsumed ándsymbol¡sed 
,"".n n":",I?:iî"Jä tïfrå""1,ii1ï?:i;;;f ,Hould
ago. The city has a fully-pedestrianised centre,

s at their local tram stops. This strategy set was

The table was developed during the Conten t Analysisfor the Jerrabomberra Valley National ldeas Competition in 1994, as an indication of the multiple scales and

policy areas contributing to 'the car problem'.
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2.2.11.10 CRITERION ECOCYCLES

CONÌENT5

Table 89: BIRR: Ecological Services - Ecological Society of America Metastudy

Figure 47: CM: Extended Metabolism Model vs Linear & Ecocycles-Adapted Societies

Figure 48: ES: The Natural step: system conditions for sustainability

Table 90: FRRRES: MFP and other'Loop Work' (Ecocycles)

Figure 49: FRRRES: MFP lndustrial Ecolog

Figure 50: ESCM: Process Chain Analysis & Ecological Rucksacks

Figure 51: BIES: RAIA Natural Environment Policy

Figure 52: BICM: Kyoto Protocol: GlobalWarming Potentials of Greenhouse Gases

Table 91: ESBI: Lenzen's "Greenhouse Guide

Table 92 ÊS: lndividual Greenhouse Strategies

Table 93: RRBI: Domestic Energy (in Adelaide Public Housing)

Table 94: RRES: Design Principles for Greenhouse Neighbourhood

Table 95: RRES: Energy Advantages of Higher Density (Energy)
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CRITERION ECOCYCTES

Table 89: BIRR: Services - ical of America
to lmpacts &

ucts Fish sports fishing. Overfishing habitat

Habitat conve dim es natural sources &
La a (horses, mu asset camels,
Animal products (meat, milk, wool, leather... )'
Domestic animals source habitat (cattle, goats, sheep, horses'.. ).
Crops (wheat, rye, barley, oats, corn..' ).
c"rñã ànim"ti (wåte*owl, deer, moose, elk, fox, boar, other wild pigs, rabbits,

resources.

tim fibre, Habitat dimin natura sources &
n

Fru its, nuts, mush rooms, other foods, prces. resources.
cloth,Wood & plant materia ls (houses, furniture, farm ing m plements, paper,

thatching, rope...
15% world energy.
lndustry inputs (gu

).

ms, exudates, essential oils, flavourings, resins, oleoresins, dyes,

tanni &
natural sources &

As convefsron n

Ecosystem
Goods

resources.

of on ly m tnt m um populations
eventually toHuman

Benefits:
Resources,
Foods,
Medicines,
Well-being

t, econom
from wild strains, new sPecies,

ange (salinisation, temPerature,

(r ibrary/m approach) eadsAgricultu Biotechnology (crop enhancement useum

matntena nce of current species).
protect against environme

biosphere collapse.

Food security: ntal ch

rainfall).
M;Jici;ál resources (9/top t0 drugs, 118/top 150 USA, $Agbn pa, 85o/o of 89o/o

traditional medicines).
Natural functional variation within single species (different stress tolerance, pests,

Life ltse Evolution & species n. odiversity & imate Change: & nitrogen
fertiliser use; unsustai nable agriculture,

of land & watersquandenn9 & toxification
resou rceS; overharvesting of 'renewa bles';
unsustainable popu lation growth, consumption
levels, technologies, social attitudes & institutions,
n hts' bilities'

Production of
Ecosystem
Goods

Generation &
Maintenance
of
BiodiversitY
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¡mpacts & examples

Sea CGfch-anchanges (cooling drops level, exposes
continental shelves to erosion, habitat loss,
nutrients to phytoplankton ) CO2 uptake à
further cooling).

lmpacts on bacterial activity on detritus ) increased
release CO2 ) sPeed uP warm innì

) rstorms limit moisture
from region à surface cooling.

Forests recycle 50o/o of mean annu al rainfa t;

moderate temperature extremes; shade & surface
insulation: block wtnds, trap warmth, local

Water compacts creates m ud, blocks ae ration,
rncreases runoff, creates cloggi n9, loses sol to
waterways.

Soil loss ) s¡lting, turb ms;

locally ) decline in p
decreased filtration, I ¡tY,

nutrient losses; downstream ) water quality &

Ruin of once flou ng societies historica ug
soil abuse.

Conversion of land to agriculture, drainage of
wetlands à CO2 & CH4 (methane) ie, Greenhouse
gases.

Fertiliser produ g
(including wo
nitrous oxide
destroyer).

Nitrogen cycle disturbance ) acid rain,
eutrophication of freshwater systems, estuaries,
coastál waters; contamination of ground & surface
water (drinking : nitrates).

Examples

dback).

weather ra il,¡ ate temperature
extremes, desiccation, cooling by winds, trap warmth),

[Protection for extreme climatic eventsl'

So ils abso water, fi Iters water, I water to plants, aqu & strea ms.

Plants & l¡tter rotect sor I from eroston, keep wate r & most nutrients I n loca area.p
Iand cover).

1 1 9 .000km 3 water I loba an nual total ratnfall (= 1 m average
Living vegetati on a huge pu m p (evapotra nspi ration), malntains ratnfal t.

Wetlands: f lood control,
saturation of soils uphi
floods.

capture
ll, damp

sediments, high rat nfa il detenti on, ) delayed
peak flows; smal relative areas ) mitigate large

.4 ha Í¡ loba

($u s55,000/ha for
hydroponic'equivalent').

trluir¡eni holdini & delivery to plants; holds cations (Ca++, Mg+++,etc) near surface

near roots for slow release; buffer for fertilisers'
Waste decomposition (dead organics), decomposition of pathogens & toxins,

piocessing oi garbage, industiial waste-s, residues (crops, forestry), sewag.e, animal
ãung tf ¡õ billion toñnes pa, approx 30% human origin, most agricultural);
breakdown of large, complex molecules'

Microbial nutrient ielease for use by other organisms; recycling of nutrients:
denaturing, decomposition, detoxification (by bacteria, fungi, algae, crustaceans,

m¡tes, terñ¡tes, springtails, millipedes, wormi) of soaps, detergents, pesticides, oil,

acids, paper (not DDT, most plastics).
Nitrogeir iixation (some bacteria) ) protein component for humans, plants,

imals.

to

Habitability of
Earth

Productivity of
Land,

Water
Management:
Quantity &
Quality of
Water

Food &
Production

Seed & Plant
Nurturing

Flood &
Drought
Mitigation

Soil Services
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lmpacts & examples

Wild plants under extinction threat.
Threat to plants in croplands, gardens, rangelands,

forests (poll ination fai lure).
Habitat destruction ) pollinator extinction (wild

and honey bee).

Pests compete for food, wood, fibres (destroy 25-
50o/o oÍ world crops pre or post harvest).

Weeds limit yields by direct competition (water,
light nutr¡ents).

Chãmical pesticides often ) side effects (resistance,

habituation - increasing doses needed, kills natural
pest predators).

Natural pest predators: not evolved with poisons as

are pests, so more vulnerable; smaller populations
than their prey; explosions of prey (pest)
populations from killing predators; non-pests
promoted to pests by imbalance (24125 worst
agricultural pests California 1970s from pesticide
overuse).

Resistance to pesticides: >500 insects & mites; +1 50
plant pathogens.

Human & other male animal health risks (pesticides;
human sperm counts). [Fish, amphibian, human
soerm abnormalitiesl.

Clearing may disrupt complex seed dispersal services.
Cones may open inadequately, forests not

regenerate.
New generations of replacement vegetation not

advancing: disables recovery mechanisms for
resilience to perturbations (for example clearing,
fires).

lAustralian issues with sheep & rabbits interfering

Examples

Fungi (some) ) nutrients to tree roots.
Mechanical soil 'blending' by ants & earthworms (10 tonnes per ha p'a. via

earthworms ) casts) )(soil aeration, nutrition, stabilisat¡on, hydration, drainage
channels.

Regulation of major
=18x

element cycles: C, N, 5; soil carbon = 1.8 x vegetation carbon;
soil nitrooen veqetation nitroqen

Anima flowering 220,000 species:70%

insects, nematodes, ng t, vt ruses.
99% potential crop pests controlled natural

microorganisms... ).

ly (bi rds, spide r5, wasps, ft tes, ladybi rds,

Va lue $b¡ rons (direct protection, red uced need for chem icals)

Water dispersal.
Animal diipersal (burial, sticky, spiny, hooks, fruit, pine nut cracking)

Benefits to
Humans

Flowering Plant
Production

Crop Protection

Plant
Reproduction,

Fruit,
Protein Sources

Services

Pollination

Natural Pest
Control

Seed Dispersal
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w¡th reqeneration of mulqa & rangelandsl

lmpacts & examples

[See Human Needs under Criterion Organism]

Examples

fishing,
ng, hiking,
ration, fulfi

boating).rafting,

nce

outdoor
mping,

exercisel

ca
lment.

ng,

nscende
uction,
tra

red
awe,

stress

rnspr

n,

-keepi
tou

beauty,
ity

ng,bi
Art,

[Health: rejuvenatio
Culture.
Traditions.

Benefits to
Humans

Psycho-Socio-
Spiritual
Benefits

Aesthetic
Beauty,

lntellectual
Stimulation,

Spiritual
Stimulation

Services

1997:'l-1 Da eta s sources: 69 secon ry sources Dai ,G. 1

Washington DC, lsland Press. Ecol ogical Society of America Report.
s rvtces: on Natura Ecosystems.on et
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The ertended melabolism model ol human sottlemenls

Figure 47= CMr Extended Metabolism Model vs Linear & Ecocycles-Adapted Societies

Scanned Írom "AustralÌa: State of the Envìronment: 1996":19
Note lineat¡ty ôf presentat¡on of ân essent¡âlly cyclo-dynamic p/'ocess set

åmlcs ol Senlrmrnlt
?opulation dyn¡mics
Êconomlcs
Tochnology
illanagenrent
lmtih¡lions and cullural lacÍoñ

Presenl solllemenls

TmtFlot*o+lN{Y

Y¡l¡

'deslrodclångg ' .r,, : : ':

Ecologically sustalnable s0lllemenls

. reduce resourco use ' reduce lrO@o¡ ttva6tttty

f¡¡lí ïlE!

trhG i!ûX
r+ m¡¡ ITH'F

haL._ËråÈ

Sources: Ext. Metab. Modet'. Commonwealth of Australia 1996: 19; The Natural Step training slide (with

permission); Ecocycles-Adapted Society: Rolén, 1996: cover Robert Kalgren, (with publisher's

permission).



Figure 48: ES: The Natural Step: System Conditions for Sustainability

THE NAIURAL STEp: 4 SYSTEM CONDITIONS FOR SUSTAINABILITY (Original Form)
SYSTEM CONDITION 1

Substances from the lithosphere must not systematically increase in the ecosphere

Nature cannot take a systematic concentration of material dispersed from the earth's crust.

Matter can not disappear. Matter dug out at rates greater than re-deposition, builds up garbage in the biosphere. This implies needing to-"alm-ost phase out"

r¡n¡ng and th" us"'o? iòssil fuels andîuclear powei. "every gram of inercury or cadmium must go somewhere" (eg even in the best case, 5o/o ol battery

cadmium escapes into nature for every re-cycle).

SYSTEM COND¡TION 2

Substances produced by society must not systematically increase in the ecosphere

Nature cannot take a systemat¡c increase in man-made compounds.

This happens when products or compounds are.generated "faster than they can be broken down or rebuilt into new quality". We must phase out plastic, freon,

PCBs, DDT and thousands of other persistent substances.

SYSTEM CONDIT¡ON 3

The physical basis for the productivity and diversity of nature must not be systematically deteriorated

Nature cannot take a systematic decrease of resources and physical function (with regard to the area of. green surfaces we have, soìl.quality etc.)

Natural resource ut" rifUà *itf,in productive capacity (eö t¡str¡ng industry, forestry, impervious covering of the earth with asphalt).

Expansion of the ,,hard technosphere" onto green land, squandering mineral resources and production of persistent compounds prevents nature from

reconstituting itself.

SYSTEM CONDITION 4
Fair and efficient use of resources with respect to meeting human needs

Therefore we must be efficient and just in our economy.

The conditions of 1-3 constrain what can be done, and these apply at all scales and to all countries [so that allowing LDCs to emulate profligate Wgsterl wPry is

only Attractor which will workl.

(Transcribed from Robèrt, lnternet source Natural Step USA 1996; The Natural Step, 1999a; Author).
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CommentBy-Product Use as Resource Processing

Product &
Proponent

Wool tops, scouring
Geelong wool
classers ('Topsoils
of Australia').

Dusts, dirt (topsoil
residues)

(Formerly dumped
as dirty water
effluent).

Agriculture
(topsoil) especially
in vegetable-
growing areas
(Werribee, Vic.),
direct to farm;
cheaper than
fertiliser

Domestic
gardening
(bagged for
consumer
reta¡lXfuture).

New detox.
measures for
pesticides

For development of
collaborative
effort with other
scourers and plant
wastes in other
loops work
(commercial
secret, possibly
involving
vermiculture).

World first
IReport
't9l1 1/96 5RN
newsl

German parent
company

Approved by
Dept. Ag.,
CSIRO, EPA.
Melbourne
Water.

Clean effluent for
agriculture

Bricks, pavers, soil
conditioner.

Precipitate heavy
-metals (HMs) into
sludge

Toxic sludge +
further alkaline
products
proportion of
brick & paver mix
locks HMs into
brick structure.

Successful
process Japan

First MFP project,
sold as
successful
business ?1994
high quality
bricks

MFP identified
52
opportunities
for loop work
in Port
Adelaide
factory
environment
1992-3.f

Soda ash (Penrice
factory, Port
Adelaide)

Human waste
stream.

Alkaline grits +
contaminated
sewage (Port
Adelaide)

(Formerly dumped
in sea & sludge
heaps).

Vermiculture:
compost worms +
zeolites (calcium,
magnesium)

Change of
substrate
minimises toxic
effect on worms

Different grades of
castings
depending on
substrate.

Large scale
WORMS

lnternational
Use of recycled

plastic trays
Use of owner

land &
proportion of
profit incentive;
far cheaper
than
alternatives
imported from
overseas
(Germanv).

Human waste
stream

Agricultural waste
streams

Leather industry
WORMS

lnternational,
many sites East
Coast Australia,
many municipal
ereas.

Organic land fill
(municipal)

Tannery wastes
Piggery wastes
Lot feed wastes
(Formerly to

landfill).

Agricultural &
domestic soil
conditioning
fertilisers (super-
charged worm
castings.

Opportunity
suggested by
Urban Ecology
Australia.

Steel production
(BHP Australia,
Whyalla).

lron oxide
(Formerly dumped

as landfill).

Pigment for house
paint (traditional
ox-blood
appearance).

Mixing.

Table 9O: FRRRES: MFP and Work'

Sources: unpubl MFP ia Service Williams, (the
WORMS lnternational, Urban Ecology Austr

Company I

alia.s

rProduct later withdrawn as heavy metal binding found not to be stable as ciginally
thought.s
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Figure 49: FRRRES: MFP lndustrial Ecology
MFP IOOP WORK: ECOLOGY FOR PORT ADELAIDE INDUSTRIAL AREA

The MFP identified 5'l lndustrial Ecology opportunities around the Port Adelaide area. The above
diagram ¡s photocopied from an (unfortunately diff¡cult qual¡ty) internal document promoting MFP

SeÑices in ihe periód before legislation enabling MFP takeover of Technology Park (North of
Adelaide) and Science Park (South of Adelaide).
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Figure 50: ESGM: Process Chain Analysis & Ecological Rucksacks

Secondary demand

Dernand

R-eso¡¡rces

The structure of process-clrains or rreùøo¡ks - Êaeqgìf supply witb oil as a:r ecamplc-
A de¡¡and is seat across the chain until it ¡caches aatr¡ral lrcestås the starting point of the
supply actiwities. Brancù.ing occurs due to auxiliary cnÊrry demands etc-

oil
I{eating Storage

StoragePipeline

Power Pla¡lt

Production
Tanker

Millions of metric
tonnes of Rucksack per
annum (olobal)

Raw Materials
1: Ratio baseto ER

Rucksack
(ER)

:ER

Add¡tional Comments

>10,000 Sand & gravel
Natural stone
Coal

0.65
1.2
5

Coal: 10,0ü)m mt ER in water &
tailings plus 10,0@m mt of COr'

1000-10,000 Petroleum
Lionite

1.01
11

1 00-1 000 10
1.2
14
.03
34

10-100 Bauxite
Sulphur
Manqanese Ore

1.5
0.9
420

Manganese rneasurement is for
porcelain clay (ceramics
oaoer coatinqs)

& glossy

1-1 0 Talc, pyrophillite
Lead

27
19

<1 Silver
Gold
Platinum

7,500
350,000
350.000

A 329 gold or platinum ring
represents 3 tonnes of ER.

Other items Catalytic converter (9kg)
Orange Juice (l litre)
Car manufacture
Newsoaoer (1lb)

>2.5 tonnes
>100k9

1 5tonnes
1Okq

Clear case for recycling
Soil &water+transport
Solid waste + water used + water

polluted.
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Figure 51: BIES: RAIA Natural Environment Policy

NATURAL ENVIRONMENT POLICY 1994, 1998
ROYAT AUSTRAL¡AN INST¡TUTE OF ARCHITECTS (RAIA)

"2. OBJECTIVES

ln general terms, the objective of the Policy is to conserve and_enhance the natural
ãnvironment such that the ecological processes on which life depends are preserved or
restored, thereby providing the opportunity to maintain or improve the quality of life, for
current and future generations.

To achieve this objective, the Policy advocates the following specific initiatives:

* Maintain and enhance bio-diversity.
* Minimise the consumption of resources, especially non-renewable resources.

* Minimise pollution of soil, air and water.
* Maximise the health, safety and comfort of building occupants.

* Increase awareness and perceived importance of these issues."

"5. ACTIONS FOR ARCHITECTS

To meet the objectives stated in this Policy, individual architects need to:

Give holistic consideration to the range of negative environmental effects which may
arise from intervention in existing ecosystems; and

Make design recommendations which minimise negat¡ve environmental effects.

Ecosystems will be affected by decisions the architects may make regarding the use of
résources, which must be defined to include materials, energy, amenity and waste. ln
making design decisions, the architects must considerthe effects, both long term and short
term, on ecosystems over the entire product life cycle - from materials extraction,
processing and transport through to possible fire, demolition and disposal. These effects
may range from the localto the global."

(Source Royal Australian lnstitute of Architects 1994, 1998).

This policy lists many strategies.

Unfortunately, not all architects adhere closely to these principles, and only 2-3o/o of buildings
in Australia are architect-designed. The Australian Council of Building Design
Professionals Ltd, the peak body for architects, landscape architects, engineers, quantity
surveyors and similar, þuts out an annually updated 'BDP Environment Design Guíde',lo
which eco-conscious architects refer.

On 31/10/2000 it was announced that in view of an on-going problem of appropriateness of
appearance and design, large Sydney buildings would from now on have to be architect-
designed to gain planning approval.

*

*
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F¡ ure 52: BICM: Protocol: Global

Commonwea

Potentials of Greenhouse Gases

'1999:21from IPCC 1

Conversion of all emissions to carbon e ¡uivalents and seeking solutions in
silviculture, tend to divert attention from the real work to be done: the extent
of the CO, work and the complementary work needed for the other
substancei. lt is now clear thåt the efforts so resisted through Kyoto, and in
The Netherlands in November 2000, will make no difference to CO, levels. Not
+5-8o/o, but -60-80% reductions are needed to arrest the exponent¡al process.

The head of the CSIRO Climate Change Division (Dr Graham Pearman) has been
telling us this for nearly a decade.s ln Rio it was agreed that technolo.gy
transflr to LDCs was uigent, so that their development would not follow the
pattern of MDCs,s thus 

-bringing 
disaster on all of us (United Nations 1992).

ihis has been conveniently forgotten in subsequent years.

The issue is not how much pollution we produce so much as attitudinalchange
and ecological wisdom. lf we are to count GHGs, then those exported should
be added to those used within a country. This would probably make a
difference to Australia's attitude. lt is dangerous to commodify ecosystems, as

their 'value' will fluctuate with the markets they do or do not inspire. lf the
Complementarity Principle should be applied anywhere, it is in this issue.

Australia has already seen old growth forests clearfelled (Japanese company in
Tasmania - Earthbeát ABC 5RN 11111t2000), and working dairy farms taken
over for Tasmanian bluegums (NSW, SA)s in the name of carbon sequestration
for profit.

ln Australia no effort has been made at allto involve civil society in personal
effort, apart from the Green Power scheme available in some States. ln
Californía demand management was found commercially feasible, avoiding the
need for extra large scale power generation. This started with a free home
audit and provision of compact fluorescent light bulbs. lt was later found that
legislation'had to be passed to give a fair dealto people prorriding surplus
energy back to grid from domestic generation (solar, wind).'s

The initial Danish Government subsidisation of windmills is mentioned
elsewhere. lt was part of an integrated energy & recycling approach' ln
Sweden I met EcoÙillage developèrs who could not accommodate a windmill
near their property, but set up a company that owned a mill elsewhere,
gaining thèm power credits to offset against their own grid usage'

As ever, EPPs will try to behave as if such leadership were available from above.
ln 54, a young Queã:nsland electrical engineer (Malcolm Green) has identified
Whyalla-as an ideal location for a farm of solar dishes as developei bV h':
former Professor Kanef of ANU. This could in one stroke solve industrial water
provision, provide plentiful town water from desalinisation, provide industrial

þrade power and avoid the need for heavily subsidised water to be taken from
ã pollJted and dying Murray River system via a very lo-ng pipe. Malcolm has

wbrked with theCity of Whyalla and the University of South Australia Whyalla
Campus to advance the project, which has completed the feasibility study
stage.s

310

does not report on the
of these1A

140 - 1 1,700

Warming Potential (over a 100 year time
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G

1

21
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icalSymbolGas Type
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Table 91: ESBI: Lenzen's "Greenhouse Guide"

(DOMESTIC) GREENHOUSE GUIDE

Research-based 'Greenhouse Prices' for commonly used foods & services

"Greenhouse Guide" presents l¡sts of domestic 'greenhouse prices' (including embodied energy
contributions) for a range of foods and services.

n ln

(Sources Werbach 1986:22-26,75-97; Erskine, 1997:188; ACNEM Training Course Notes; Clinical
Ecology general knowledge).

Note: These or similar data are often used by environmentalists to argue that humans should
shift to a vegetarian or vegan diet. There are potentially serious consequences for many
individuals iñ taking up thls advice, and the advice should always take into account biochemical
individuality. Examþles where such advice could be harmful are:

. Where the individual suffers from Hyperinsulinaemia (a common, potent¡ally prediabetic,
stress-and genetics, chronic degenerative disease-related condition that needs strict
carbohydrate Iimitation and high protein input).

. Where an individual is metabolically incapable of building the amino acid carnitine in the
liver (some liver damage, some gehetic)i this nutrient then becomes 'essential' for that
person, and is only found in meat.

. People, especially female, who do not take regular gravity-challenging exercise, and do not
have a generous calcium input from othe¡ sources.

. Where information about essential amino acids and the body's inability to store them for
internal balancing, is not understood by the dieter (ie merely cutt¡ng out meat is not an

appropriate or safe approach to vegetar¡anism).s

Kg Greenhouse Gases/kg or as otherwise statedItem

14.3Meat

5.1Dairy products

1.4Fruit & vegetables

4.5Cereal products

14.55ugar, confectionery

2.511Alcoholic beverages

1.4k9l$Eating out

't2.zkglüConventiona I electricity

1.okø$Renewable energy

13.3k9/$Natural gas

0.1 kg/kmBicycle

0.2 kg/kmBus & coach

0.45k9/kmPrivate car

0.2kglkmTrain

0.8kg/kmDomestic air travel

1.skø$Goods excluding food

o.7kø$All other services
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Table 92: ES: G

from Lenzen

1[Caveat: see above table]

Share, fix, borrow, swap, rather than buying things.

Buy second hand rather than new.

Reuse & recycle, rather than throw away

Consume services rather than goods.

Buy locally grown, organic food, rather than conventionally grown of imported

Eat fruit, vegetables, bread & cereals rather than meat products.î

Join a renewable energy scheme.

lnstall solar hot water system, rather than electric.

Use public transport rather than car

Use trains & coaches rather than flying

Plant trees.

Spend creative time rather than spending money.

lncrease quality of life rather than standard of living
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5Oo/o

lncreased importance as
effected

Can equalcombined cook¡ng & lighting in small
homes

efficiencies

Least energy use, warmest in Winter

CO2 same in gas & RCAC heating.

Lowest running costs,

50 pa when shared by 2

Less CO2 except more

Less

less energy

Gas use 180%>
inconclusive

use; €O, va &

Potential Savings/Usage

Energy use 25-40%

Same

stand-by lightsDigita

especially town houses

lncreased insulation recommended

zoning,solar access +

nSSolar,

Gas storage

vs storage gas,
running costs

Storage

issue since
reduced but
per

cooking done

Strategies, lssues
+ thermostat 60"CuExtra

Low pressure roof units no extra
insulation vs extra insulation mains
pressure units

red solar or heat pump
(issues: tree shading, poor
installation, 3 sharing)

eaters

o/o

o/o

15-2Ûo/o with standard water heater

30-35% with solar water heater

Supplementary heating 40% of H"
energy in gas & RCAC homes

ing:Heating

o/o

5-8o/o

20-25o/o (solar homes)

f50% (non-so

of Energy Use

temperature control
(all R-2 roof and R1.5
walls)

Bui

Cooking

Power

Water Heating

Table 93: RRBI: Domestic Energy

DOMESTIC ENERGY IN ADETAIDE PUBTIC HOUSING

rì,From resea 0t, = fêVêlSê a f nrng; a user to generator,
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. Large increase non-residential uses, especially employment & retail: supports high local self-containment of work & leisure.

. Walking distance clusters of non-residential uses'

. Highly interconnected street network: direct access for all modes (grid pattern).

. Street & lot layout to maximise solar access.

o Relatively orthogonal (right angled) grid layout: assist solar access, more rectangular lots suited to higher density.

o Access for all to public transport, good access to all employment centres, : minimise car advantage.

. Streets & intersections designed to maximise traffic flows at consistent speeds'

. Solar housing orientation & design.

¡ Attached housing, higher density: shared walls save energy & surface area.

. lncreased storeys: shared floors, reduced surface areal energy savings.

. Reduce materials per dwelling: lower GH impacts from infrastructure if densities higher.

. Gas reticulation: enable use for cooking, water heating, heating & cooling.

o Galother technologies to reduce domestic fuel emissions.î

uses,higher mix public transport patronage.Si ntly higher resi
Table RRES: Greenhouse

nvironment on Authority,Depa rtment re & Energy Resea and Corporat¡on 1996:21 _2).

energy sources for electricity generation requi re local interpretation of such principles.

Note: Australian recommendations rarety dare to include row housing, which is far more energy and materials efficient than separate dwellings
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Table RRES:

ns1 17-3s)

ofH her

Variation of up to 20%

Energy savings up to 20%

Efficiency of primary energy use improved by
c.100%.

Approx. 12o/o enet!! saving in cool temperate
conditions.

Energy savings of at least 5%, more on exposed
sites.

Effects on Energy Demand

of up to 'l50o/o.

Variation of up to 130%

Facilitates economic public transport.

Facilitates CHP (combined heat & power -
Cogeneration.

Passive solar gain

Optimise microclimate.

Mechanism

Travel requirements (especially trip length)

Travel requirements (especially trip length)

Travel requirements

Density/clustering of trip ends.

Density/mixing of land uses/built form

LayouUo rientation/desi g n.

Sitin g/layouUlandscape/materials

Land Use Variables

Combination of land use factors (shape, size,
interspersion etc.).

I nterspersion of activities.

Shape of urban area
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Table 106: CM: Cumulative Environmental Change: Typology

Table 107: ES: Hollick's Evolutionary Management
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CRITERION CONNECTIVITY

Table 96: CECM: &

Competition issues, collaboration, Coevolution

Human Ecology approaches (McKenzie 1967)

hie allopathic

Fractal strange attractors

Water, air, moving animals, machinery

breeding places (non-human
ax Neef Satisfiers

nratesicro-invertebmbes,tcromngincludbiota,
Ma

biotic
to

ity,amen
nectioncon

storage,
water

etc.);res
food,
supp

uppls

webt
bsistence:

water
Su

Communication nodes (lnformation Theory, Hierarchy Theory)
lnformation ry,H

Tr people, goods, services

Events

Buildings & designed entities
Survival vehicles

structuresHierarchica

pattern, Biotics (Biome character)Landsca

Ti metables, transPort exchanges

Multifunction (multiple stakeholder land use)

Multidiscipline (team building, common modelllanguages/purposes, partnerships)

goods, servicesTransport

CoEvolution

factors + impacts
ierarchy

+ expansion/limLandscape matrix:
Organising

lmpacts (protection issues): crime & safety, child safety, biotic breeding places

Multiple stakeholder consultation
Fractal structures

(Landscape Ecology,corridors; edgeHabitat &

Examples

Common objectives, missions, preferences, values: survival vehicles

Shared beliefs, cosmology, values

coherence: needs, mutualism (Organism, CommuCommunity or organisationa

Com , food websissues; p

lntegration:
Links Entities by ComPlementarY

Function

Ecological Relations:
Hierarchical Connection

Common Connection To SuPPlies

& Vectors

Flows:
Connection by Changing Position

Emergence:
Traffic-Backcloth Relationship

Structure Of Matrix:
Holds Entities Together

Access:
Allows Ent¡ties to Be or Get lnto

Contact

CONNECTOR

Glue:
Sticks Entities Together
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iotics) (Sarkissian 1997), Lan, species selection: crime & safety, habitat

Through Hierarchical Structure

matrixp

of

leversEconomidpo

Keeps Ent¡t¡es AwaY

separation

Conceptual: meta-relations, esoterics, information control

structure
Weberian Theory

Solvent:
Removes Glue
Fence: Keeps Entities Out
Gateway:

Q-connectance
Dissonance: special mathematical repellor
Threat: drives other entities away
Risk management: disconnection of events

Temporal: dys-harmonics, frequency dissonance, interference fields

Dominance: ranking, pecking order, command chains

Connectance:
Different Dimensions of

q-connectance
Number of

tn

lndirect Connection Through Chains of
Connectance:

Vulnerability to impacts & challenge (protection iss

issues

ng places, competitionme & safety, child

Flocking, scale advantages (business or collective interest networks)

lntellectual chunking: Spiders (plug-in concept constellations for designXRounsefell 1994d)

ing microbes, micro-invertebrates in

Attraction of Susceptible Entities

pÐguages/purposes, partn

Community)Orga

water, biota,(non-humances
SatisfiersNeefMax

ioticb
ton

amenity,ncebsisteSu

ne (team building, common

Population: potential & relative accessibility (Gould & White 1974:2'l-6)

Policy levers/econom ic

Harmony:
Special Mathematical Resonance
Clustering:
Scale Advantages from Common

CoEvolution:
Linkage by Mutual Need & Service water supplies etc.); connectio

Arms race; symbiosis, parasitism

CONCEPTS

sts are to
considering Connectivity for a particular site, each Criterion should be

on on eac an adding
tn turn, in terms of Connection and relative disconnection

d
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Table 97: x Criteria
Criterion lssues

lnterscale & nctions. For each H type & rion, what connections to does this project ave? the
mechanism of connection?

Community re stakeho lders? ers re con nected to n rs? How to I nvolve ? to
government (&
plant, microbe).

other leve rÐ Reg ulations. Connections to each othe I (social fabri c, comm un ity develop ment, socla I capital, non-h uman biota: an tma t,

Pre-development netwo rk but td tn9 Town meeti ngs. Commun itv glue How can we enha nce th is? How can we serve the wider
community?

landscape ? Regiona n, hu man m FIows. Waterways. Animal movements.

Veh Soi & earth movt ng machinery Ecoto ne ratios (patch stzes etc) N eed for ba rflers & bridges. Urba n form. Transit Oriented Design Working
Landscape allocations.

Access to & reticulation, water use. Sun access Í access (turbines). Access to ocea mplications.
(Dis)connection from/to climate/weather/microclimate.

Gen Sight lines, form issues), Nature,

lnve ntory U green space, urban & nting po licy, ecoton es, tree a Clean a tr & water ue-green algae
molecular &harm native animals,

biological pollutants.
not Iust cattle & sheep) Context replaceme nt. Protective fencing. Connection to life supp ortin I Backcloth. ToxtCS,

o ts ¡t r? Can get to ¡t? supp & inventory & necting

from wildlife). lnfrastructure
access to amenities.

for trans ient Po pu lations, di5abled access; other su adolescents) populations for

to needs: provision. Access to ps, supplies. lnfrastructure for ua How together is this animal?

What waste ts 7 How ca n we connect it to someone's p structu res: connecting up. Waste recycl ing/reuse. Eco

po ution Com posti ng, vermt cu Iture. Urba n-ru ral linkages. Compensation for pape f & car use (plant trees).

Connectivity Access/barriers. utilities, amen ities, lnternet, q-Connectance. Transport access: frequent stops, co

convenient timetables, pleasant colours. Roads, cycle paths, footways. slow ways, disabled infrastructure.

Flows (materials, energy, information), vectors (people, water, air, animals), roads, bridges, air routes, public transport.

+l- How is the Supportive held WE cks)

Limiting factors, constraints (physical - geophysical, barriers, r€sourGâ:s, predation), chemical (substrates - mass action, nutrients, toxics) regulatory,

interpãrsonal & transpersonal (dominãnce, Script normatives, belief systems).

Con to past: keeping itions a consu elders eco-restorat¡on purposes. lT&T & computation ment, rate change, long term
plans. Audit system design. Staging & managing pro

lndicatorc Resources available for lndicator & use?
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Design Element Strategie+ Action+ Objectives UHSE
Criteria

Create e
Participatory
Design Process

Education

Communication

Long-term stewardship

Community

Preserwe and Re-
Establ¡sh
landscape
Patterns

Assess what is there already

Rebuild whole systems

Connect to networks beyond site

Landscape
Biota
Connectivity
Scales >N

Work with large-scale processes

ldentify patterns of the place

Adapt built environment components to these patterns
(buildings, utilities, circulation)

Scales >N
Landscape
Elements

Reinforce Natural
lnfrastructure

Conserye Resources The most efficient use of resources is represented by natural
patterns:

Hydrologic patterns:

On-site stormwater management

lnfiltration (eg swales, absorptive surfaces, natural or
artificial retent¡on systems) for aquifer recharge

Natural wastewater treatment systems (eg constructed
wetla nds, composti n g toi lets, biolog ica I wastewater
treatments, sand filters)

Terrain

Native plant communities

Landscape
Elements
Biotics

Make a Habit of
Restoration

Regard s¡te interventions as opportunities to heal & sustain
the wider environment

Connectivity
across Time
scales

Oroanism
Evaluate Soh¡tions

in Terms of Their
Leroer Context

Pre-empt & confront impacts on wider community

Feedbacks

Connectivity
across scales

Create Model
Solutions Based
on Natural
Processes

(Reflect the elegance and efficiency of natural processes) Ecocycles

Foster Biodiversity Preserve & enhance indigenous landscapes

Biodiversity Gap Analysis Program (University of ldaho)

He I p re-esta bl ish natu ra I f u nctions (support com plexity)

Support a rich species diversity
Organism

Ecocycles
Landscape

Biotics
Population

Retrofit Derelict
Lands

"Pioneering in reverse"

Common choice: restore & reuse neglected lands vs. destroy
the few remaining rural or natural areas.

Landscape
Biotics

lntegrate Historic
Preserwation &
Ecological
Manaoement

Opportunity to integrate overlapping interests & values with
contemporary use & ecological management

Community
Genius Loci
Landscape
Rheotics

Develop a
Monitored
landscape
Management
Prooram

Policy & pract¡ce informed by Science

Policy & practice fulfil long-term goals

Long-term goal: sustainable landscape

Elements
Population
Landscape
lndicators
Biotics

Promote an
Ecological
Aesthetic

U nderstand, preserve, repair

Celebrate the place as an integrated whole

Create a powerful & memorable work of art.

Genius Loci

Table 98: ESCM:

m, co

Site Guidel from Mountain

1

[Column 3 added].
m Mounta nl
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Environmental

¡ Promotes long-term landscape stability & sustainability

¡ lncreases biological diversity

. Enhances groundwater recharge through increased absorption

. Regenerates organic soil layer with decompos¡t¡on of above
ground growth

. Reduces soil erosion with soil-holding root systems

. Reduces downstream flooding by virtually eliminating surface
water runoff

. Preserves and/or restores existing plant & seed banks; maintains
genetic memory

. lmproves air quality through permanent carbon fixing in the
soil

. lmproves water quality through filtering of dirty water and
slowing of surface water velocities

. Reduces maintenance impacts through reduction and
elimination or herbicide, pestic¡de, and fertiliser applications,
mowing emissions and irrigation.

UHSE Criteria: Landscape,

Biotics (biodiversity,

toxics), Elements (water,

soil, air), Ecocycles

Social

o Creates a strong sense of place and regional pride

o Promotes a sound development ethic

o Provides public education & interaction opportunities

. Develops aesthetic richness

. Provides emotional & physiological relief from the built
environment

. Promotes stewardship of the earth's plant & animal
communities.

UHSE Criteria: Genius Loci

(Place, aesthetics),

Community (Ethics, glue,

education, cooperative

paradigm), Organism

Economic

o Significantly reduces maintenance costs

o Significantly reduces infrastructure costs

. Offers comparable installation costs

o Creates new markets for related services

. Promotes environmental responsibility with improved public
relations.

UHSE Criteria: Feedbacks,

Population, Community

(Education, relationship),

lndicators

Table 99: CMES: lntegrating Natural Plant Communities into Conventional Landscapes

"INTEGRAT¡NG NATURAL PLANT COMMUNITIES INTO CONVENTIONAL LANDSCAPE
AREAS: BENEFITS ALL ROUND"

Mou rce umn
Forum.

CRITERION FEEDBACKS
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Figure 53: BICM: 'lhe Funnel' (The Natural Step)
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We are already seeing the symptoms of ecological damage. The top diagram spells out a grim

picture, as netnatural resource availability diminishes. TNS research concludes that the sustainability

problem comes down to misappropriation of natural resources and the overwhelming of ecosystem

services. The 'Funnel' or 'Resource Funnel'is used for education and work with organisations on

sustainability. lt is, they say, as if we were entering a funnel, with the walls getting closer and closer.

As it narrows. every decision we make becomes increasingly important. lf we apply the four System

Conditions to every decision and action, and honour their meaning, we start to avoid the fate of
'h¡tting the wall', and instead, start to open the funnel out again.

(Source: The Natural Step training materials; explanatory words from course notes added to top

diagram: with permission).
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Table 100: BIESCM: of Natural tsm

& contracted n, ns & Lovins 1 s-1 1).

(Tool 3.7: Fuzzy Sustainability Space Structure)

Biomimicry: producer/consumer system toxics.no waste, closed cycbecomes serv

& flow economy: values change to qual¡ty/util of services.m accumulation of

lnvesting in Natural Capital: restoring eco logical services & a

Human welfare is best
dollar flow.

merely increasingservices delivered, rather totalnity and flow of desiby improving the qua

of income and well-being.rnequon redressing globasustainabilityEconomic and environmenta
that arer commerce is provide trueng-term environmentThe best

rather than business.

uman &comes fromwork; most eco-sociapollution, useofì,slowsuct
natural resources.

ical resource p

development
currently have

r, life-supportingnatural capital, in panatonctfunda
ue.

lityb¡
VA

a
market

s

no
ng factor to future economThe

services that have no substitutes and

ned business systems, population
all three must be addressed to ac

g
h

of theconsumption are the primary causes

ieve a sustainable economy
wasteful patterns

loss of natural capital, and
Misconceived or

ma rket-based systems of production
and natural capital.

rms of capitalon in which all
t,financivaluedly

economlc
fuare

Future

One of the keys to of people, money and the environment ismost beneficia

The environment is not a minor factor of pe containing, ng, and sustaining entire economy".uction but rather is "an enve

7

8

Four Central
Strategies

f

2

3

4

4

5

6

1

2

3
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Figure 54: CM: Fuzy Sustainability Space lmpacts



(Tool 3.78 Boundaries & System Constraints for Hierarchy Types & Criteria)

Table 101: BIRRCM: Variables

lling 1986:301; 1 27;

Fish populations

Human population

Transport system,
i nf rastructu re, ideologica I

issues

Governance system,
community Cosmology

Leg isl ative framework,
awareness.

Slow

Tree populations

Trees, herbivores, shrubs

Public pressure for sustainability vs entrepreneurial
activity & opportunism, 'tyranny of small decisions',
economic constraints

Shrubs, perennial grasses

Zooplankton

Vectors, suscepti ble populations

ng controls, road design,n

Voting system, economic ldeologY

Social movements

Medium

Foliage, fuel available, crown

Availability of i nformation, time,
funding, individual actions &
impacts

Grasses (annual)

Phytoplankton

Pathogens

Economic factors, individual
proclivities

Pol iti ca I activíties, eco nom í c
activitíes

Fast

lnsects, fire intens¡ty, pine
needles

Settlement
Sustainability

Savannah Ecology

Fisheries

Human Disease
Epidemiology

Human Settlement
Form

Social Justice

Forest Ecology
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CRITERION RHEOTICS

Table 102: CECM: Criteria: of with

Site sca
state,
aller

larger &

Project ¡n context
Relationships to neighbours,

neighbours, CitY, Bioregion,
Biosphere

Bioregion + site
Scopiñg (development of brief) a

Scaie oT Project iJesign: same Principles for smaller
sites smaller contexts (scaling of project, grain & extent

Scale diagramI & temporal
I

Community State Envi ronment Assessment EA) Research & collaboration as indicated Contracts
Regulâr review & adjustment
Broad stakeholder involvement,

ongoing
Trust level in public spaces
EMS

LAPs)

Deal with (all Scales) law, regulations, visions, public roles,
policies, Landscape & Development Plans

Alexander patterns

lde
Time series / dynamic G15

Complexity audit
Connectivity audit
EMS

Audit & manage soil, air water,
microclimate, CO, emissions,
power bills etc.

Manage ongoing data & response

nted
Ambience (valence)
EMS

Protection during building
Repeated audits
Gradual removal of exotics &

replacement of indigenous biota
Deal with toxics
EMS

-ton*termg¡oregionalLandscapePlan

Sustainable urban form & matrix integrity, remodelling
Landscape-based
Link with Biotics

design; Alexander Patterns

Design responses: harness, align
Watõr-basäd design, soil building, ground water, river, lake

Benchmarks
Set Benchmarks for microclimate
Set Benchmarks for contribution to reversal Climate Change

with I

nted but past
Design for healing & positive

Needs-based n:
Habitat healing n, corridor reconnection, restoration,

ry & protection Plans & Benchmarks forpreservation, recove
hab¡tat

Link with Organism & PoPulation

SoEA
Geomorphology, pattern time series, temporal

patterns of growth & imPact

SoEA
Physical & climatic data

SoEA
Past-oriented
Aboriginal history
Settlement h¡story

SoEA
Habitat & biodiversity audit (inventory)
ldentification of original biota (l¡sts)

ldentification of toxic sites

Landscape

Elements

Genius Loci

Biota
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Review Populations & imPacts &
adjustment

Weed, feral, satisfaction levels
Marketing
EM5

Ongoing function of whole &
different elements

lncremental improvement of
function

EMS
Maintenance Programme &

incremental imProvement of
efficiency

EMS

Satisfier & Protectorate audit
EMS
Traffic management

Assess project re Sustaina bility
Space & adjust

Funding
EMS

Benchm
EMS

followup

Assess FSS

EMS
Tune for site & Bioregion
Compass tracking (see lndicators

Review project

Desjgn-flr existing and future Populations
Plani & Benchmarks for Populations
(Attractor/Satisf ier Landscape)
Marketing
Alexander patterns
Link with Communitv
Function map (bubble
Form follows function
Needs-based contact with

Natu re, & hea
Link with

mate energy & ls cy, pa mony; waste
Connected EcocYcles
Design for zero-emissions, small footprint, rucksack avoidance

Elements
Connection to state, nation
Design foÍ access: co d rsco nnection (Popu lations), safety
lntra-site connectivity: paths, fences, barriers, security systems etc.

ur & set up positive
& Comm unity suppo rt

Funding & finance

Staging
Review intervals

Oef¡ne fuzzy Sustainability Space
Backcasting for Preferred Future
Set itretch-Coals, Compass framework, indicators & benchmarks
EMS setup, each Criterion

wa
unwanted

Current uses, SWOT

audit lations

SoEA
Resource & waste audit
lnfrastructure & susta¡nab¡lity

SoEA
Site connections with wider networks: streets,

utilities & locations, transport timetables,
infrastructure, utilities

ldentify entities for protection & connection

SoEA
Constraint map (physical, legal, ecological,

financial)
SWOT
Define constra ints required for ma intenance,

includ artif icia replacement of conte)d for

SoEA
H¡story:

on to

for any existing
Find indicators for citY, region

ne n matrix
once ncept inst all

Criteria to

Population

Organism

Ecocycles

Connectivity

Feedbacks
Catalysts

(funding &
other
enabling
resources)

limelChange
(Rheotics)

lndicatorc

Unspecified
Criterion

Link Confluence:
different possible

rs a slmp on of the ng
mportant, as every project is different: both serve to

demonstrate the 214



Applies in USA since 1890.

Does not appear to include primate city political capitals.

Not explained in essence by hierarchyperse.

Similar terms: mode locking, frequency pu

Examples co-oscillation: adjacent clock pendula, asteroids/Jupiter
[menstruati ng women, osci I lator experi me nts]. Link: H iera rchy Theory:
upper level Constraints.

lling, oscillator synchrony

Comment

Limit cycle with areas of unstable equilibrium.

Variably-sized booms & slumps.

Originated Goodwin, Hicks, Tobin 1940s thrown out with Keynesian
'bathwater'.

[Si milar to predator-prey cycles (Lotka-Volterra)].

Order through instabi

lnventory level throughout chain tends to hover near critical level.

Similar lo Percolation Theory in Physics (describes how far chain reaction
willspread).

Work of Scheinkman & Woodford.

[Applies to many physical & social systems (see fractals)].

[Retated to Diffusion Theory (Hagerstrand; theoretical basis for Global
Actíon Ptan (NGO for sustaínable lifestyle), Transcendental Meditatíonl'

ised criticality).Order from random

Phase Locking & Global Bu rugman to
explain global recessions nomic
interdependence betwee

Mechanism reciprocal cascades in internationally- related
suppliers (power law, poised systems).

Zipf's Law (rank size rule).

Log linear relationship between city rank & population with slope
near -1 (1(1-r):a power law).

Operates for cities 200,000-20,000,000.

Percol ation Economi cs (chai n reaction).

Layered i n put-output structure.

lnventory at each level (manufacturing).

S-s rule (make 2 units if none on inventory, ) increased ext.
orders).

Generates cascade/chain of orders to intermediate suppliers'

Described by a power law (after Bak).

Example

Nonlinear Eusrness Cycle Theory.

Capital accumulation // boom ) gradual reduced investment
demand à decreased expenditureà boom collapses ) stock
decline// slump à gradually increased investment ) rising
capital.

Potential stationary equilibrium unstable if achieved (sensitive to
external economic flux).

Spatial Self-
Organisation

Model

Temporal Self-
Organisation

Table 103: BICM: l& isation

suggestslimitedinteåep"nden.edespiterheioric. BUT: gþbalscalerecessionsincludingGreatDepressionplus'1974-5, 1979-82, 1990-92(Krugman1996:71-2\.
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Comment

Examples: type, socia me level.

Based on mild preference to have similar neighbours (not to be in
minority).

Pattern emerges
evenly spaced.

any initial d with centres approx.

No. of centres depends on system parameters.

Greatest instability acts as multiplier [Attractor] in landscape, Slaving
Pri ncip le [Synergetí cs].

Central Place Theory assifies & describes, oesn't explain
organisation.

Krugman demonstrates lattice from unidimensional economy & predicts
similar from two-D.

Applies to internal metro structure also.

Krugman questions some ze for efficiency
(200,000, whereas most Edge Cities

Segregation Model.

Small local behaviours produce large segregated
neighbourhoods.

Edge City

Centrifugal & centr¡petal interdependence (connectance) forces.

Multiplier effect from modest force balance plus centripetal
shorter that centrif ugal.

CentralPlace Model Krugman).

Tradeoff between economies of scale & transport costs

Lösch hexagon lattice = best tradeoff structure.

Simon Urban Grovvth Model.

Almost all new economic activities emerge from existing clusters.

Power [aws emerge from scale-independent random growth.

Business sizes follow a Power Law.

Model

rce Krugman 1 -29,63-8,87
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Table 104: CM: Elements of lncremental

'free' choices modifies situation so
inalwere).

that subsequent choices not
ngfreely

Cumu

Amplification through positive feedback.

from minute fluctuations.Large scale

Major threats: privatisation by powerful individuals (enclosures in the original case); individual

exploitation.

Antithesis of market forces balancing compet¡ng demands on resources.

1968)fter vi commons

absence of key staff,
papers not served in
ignorant, deliberate.

tcy:

ess,
ines,

carel
dead

uous

Acts:

ig

tnrs
beyond

erro

tca
delayed
n

rafting
on
d

tech

rt,

a
acti

on

cou
ng'

tnI
'standish

file,

behaviou
estab

awyer
to

pful
unable

heln

po

u
objector
time,

ofon

Rezoning.

One permissive decision disables objectors, establish acceptability.

All steps are small thresholds: some are more important than others.

Causes reliance on conditions rather than principle to inform decisions'

Concept'conservation costs jobs'.

(Later remediation costs far more).

to marketby

Extènsions & ExamPles

spacetime.

Works best for local level.

Regional level rarely tried, rarely successful-

I ncreasingly comprehensive.

e scale the system inmore so the largerto incremental forces'Best laid plans'

large changes (Kahn)
may causeSeries of sma

common resources
centred over-use.

ua

normal; cause-and-effect are
aberrant.

areicta

lopment
crucial stage; hard to
barrier crossed.

For most
applications;
reverse once

Details can
outcomes

rmine big

& difficult tolllogica

& Comments

specified and controlled, helPed
by data management and
electronic appurtenances;
detailed specifications can be
implemented.

eves in MasterBe allcan be

Small

Theory

Commons
Tragedy

Matter

Fallacies

Component
Theories

(Static) Systems
Theory

Current
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remediation long term, individual events appear minor.
res; substantialhousing location,Dunal erosion ging, tree cutting for cam

lndirect effects on tourist projects secondary to lowering tariff barriers.

Groyne construction ) sand stripping down-coast; may need retaining walls.

effects.n: simple decisions ) comtnn Ecology, simiiversal ¡ntercon

Extensions &

Events & decisions may cause
surprises elsewhere through
interconnectedness.

Explanations & Comments

Unintended
Consequences

Component
Theories

from Edwa 't997:
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RRES: ldentified of Coastal lncrementalism

WHAT WENT WRONG? REASONS FOR COASTAT INCREMENTATISM

FINDINGS OF STUDY:

- Council energy is divided amongst thousands of allotments; developers perhaps one.

- public spiritedness vanishes where resident's own allotment concerned ('special case')'

- lt ¡s easier to process applications than not, especially if:

. lnappropriate zoning

. Local precedents.

- Several similar files are not challenged by other planners.

- Delay may affect planner's auditable performance throughput'

- Tangible arguments (jobs here and now) are easier to support than intangibles & maybes (maybe future iobs, loss of amenity long term)'

- All planning decisions create precedents.

- permits & conditions depend on enforcement: out of sight, out of mind (in rough proportion to distance from admin.)

- Force of conditions wanes over time & weakens with staff turnover.

-'There's plenty left until it's all gone'.

- Long-term conservation (decades) succumbs to politics: development decisions need making once only; protection decisions need frequent

re-iteration.

- People don't understand permits, especially if motivated not to
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- Take long-term view & Persist.

- We need many committed people acting on allfronts over long periods.

- Remember mission to society (planners').

- Awareness of reality oÍ lncremental Progression for common g-ood or ill.

- Awareness of limitations of forward plans.

RECOMMENDATIONS (FOR PTANNERS)

- Council conflict of interest over subdivision through rate base 9ains.

- Local government too close to the people to say 'no' as easily as at State scale'

- Approval easier (and often cheaper than rejection)-

- All planning instruments have escape clauses to protect clients; but these become loopholes for persistent applicants'

(After 997:7-1
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Table 106: CM:

5pa n9 Smit 1993: 592-

Environmental

NRC, Sontag et

Climate change phenomena.

Biomagnification (for example industrial
methyl mercury in fish).

Contamination of aquifers.

Gradualfragmentation & loss of natural areas
eg wetlands, woodlots; piecemeal shoreline
developments eg marinas, ports, housing.

['Tyranny of small decisions'].

Habitat fragmentation.

Merging of air pollution plumes.

Toxic byproducts of interacting pesticides.

Carcinogenesis.

Acid rain

Example

Harvesting forests at above regeneration rate.

[May be in region 150-500 years cycle or
longerl.

Higher order environmental change.

Space or time distance from original perturbation (scale) OR

By complex pathway (ecosystem effects).

lncremental or decremental forms of above or groups of above

Two or more environmental changes interact to produce a third.

Between perturbation/ exposure & response.

Environmental change appears at a distance from source.

Fundamental alteration of system behaviour by disruption of
environmenta I processes.

Description

Frequent repet¡tive environmental change.

Exceeds environmental capacity for recovery from that change

High spatial density of change.

Enough to alter spat¡al pattern of region or its spatial processes'

Triggers & Thresholds

(Emergent Behaviour+
Positive Feedbacks)

lndirect Effects

Nibbling (Patchiness)

Space Crowding

Synergism
(Compounding)

Time Lags

Space Lags (Extended
Boundaries)

Type

Time Crowding
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1O7: ES:

(Source 1

To Foster Self-Organisation:

¡ Consider ecosystems as parts of larger wholes

. External stimuli may tr¡gger major system change

o Managers are part of the system

. Other system participants are also managers

r Don't try to control systems

. support systems' capacity to self-organise

o Learn to tolerate change and uncertainty

. Go with the flow into appropriately-timed new structure

. Try to understand change processes

. ldentify key variables (fluctuation amplifiers)

. Avoid prediction

o Explore alternative futures

. Monitor key variables & processes

. Seek potential discontinuities

. Maximise flexibility

. Apply to plans, programmes, infrastructure, organisations

. Always maximise available opt¡ons

. Support creative-looking processes

o Stop unpromising processes

. Eliminate uncreative processes

. Manage by frequent incremental adjustment

. Avoid major change

. Avoid imposing technologies on natural & social systems

¡ Use technologies that harmonise with eco-social systems
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2.2.11.14 CR¡TERION INDICATORS

CONTENTS

Table 108: Bl: Approaches to Finding Suitable lnd¡cators

Table 109: CM: Sustainability: Priorities in Development

Figure 55: BIES: The Natural Step 'Compass'

Table 1 10: Bl: City of Manningham: Sustainab¡l¡ty Plan

Table 11 1: BIES: City of Manningham: Stretch Goals & Strategies

Table 112: ESFRRR: lndicatorsfora Learning BioRegion

(Tool 3.9: Traffic L¡ght lnd¡cator)

(Tool 3.10: UHSE Basic Framework)

Table 1 13 CMES: Relationship of UHSE Elements to Aspects of Complexity Theory
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EvaluationGeneral Description
Not recommended, as too expensive and

impossible in that Quality of Life (QofL) and
environmental variables are tenuously
connected and not able to be modelled as
linear relationships.

Acknowledged as having a role in selecting
SoER subset variables.

Qualíty of Life indicators
derived from models of
biophysical relationships
between socio-economic
behaviours and
environmental impacts.

Model-based

Considered arbitrary and not recommended at
that time; such a study (Australia) was in fact
completed in 1996, enabled by extra
environmental funding related to the
National Heritage Irust. This comprehensive
audit has been followed by a Gap Analysis
project and the recent release oÍ aTechnical
Paper Series auditing Natural and Cultural
Heritage at Nat¡onal scale. Similar inventory
processes are proceeding regionally and
locally, recognising that conservation needs
first to answer the question 'of what?'

Comprehensive
SoER

Likened functiona lly to
economic indicators, allowing
judgments about
environmental health
standards.

Selection of such indicators is largely intuitive
or experiential - respondents to CEPA
Discussion Paper were asked to nominate up
to 10 priority issues.

Environment Australia's work consists in both
an SoER system and a Thematic Core Set
system to describe human settlements.

The recently released maior Environment
Australia indicator series, the Montreal Process
forestry indicators, CSIRO Catchment Health
indicators and the comparative lndicators of
Transport Efficienq (Murdoch University for
World Bank) use this type of approach
(Commonwealth of Australia
1 997;Kenworthy,Laube,Peter & Barter
1997;Venning 1996;Walker & Reuter 1996).

Recommended AustraCore set Parsimoniously selected to
"reflect priority
e nvi ro n menta/ issues or
critica I envi ronmental
conditions" (Commonwealth
Envi ron ment Protection
Agency (CEPA) 1992: 10).

To be defined by policy makers
with input from Science and
the public, and produced for
National, State & local scales;
subject to periodic review in
case new issues emerge.

bly capable of remarkable
perceptiveness.

ln fact represents in informal version, the
standard Australian process for public
consultation at National level.E

and
to have "uQualitative, for fast appraisal

and identification of priority
areas.

Opinion surveys

Table 1O8: Bl: to

Ith Environment

CRITERION INDICATORS

Suitable t

n Agency 1992:1

8To take this concept a little further, Government decision-making appears.increasingly to be mandated by short-term
sociaffeedbacks deiived from telephone polling (ANOP, Gallup etc), ãnd talk-back radio, which does speed up response

times and may arguably in the lonþer term be ã forerunner to large scale participatory governance by electronic

referendum using secure coding systems.
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T 109: CM: Sustainabi Priorities in

Link: Models & Mindscapes: Ecology of Paradigms.
rtin lliams (lndicators Seminar, ANZAAS'97 Con rence,

Deep Ecology

Ecocentric position
completely subsumes
economic interests to
ecosystem integrity.

Selective
Environmentalism

Selective support of
economics in ecocentric
context.

Wholistic approach recognising
society, environment &
economics as one connected
system.

Sustainable DevelopmentResource
Management

Environment
discounted in favour
of economic
interests.

Frontier Economics

Economics takes complete
priority, importance of
environment denied,
completely anthropocentric.
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Figure 55: BIES: The Natural Step 'The Compass'

The Compass to Sustainability

X
x
x

¡.tlæ8nl¡n¡f¡b

Bclora 2005

x
Coffifi!n6

Þañondrltü x
x

x
9¡998 ThÊNûd gct Snei!ffisr[l hrnlÉc 

^r¡ñd¡r

The Cornpæs is an educational and maoagement tool which can assíst organisations to become

sustain¡ble.

The 'Compass' combines the key TNS concepts into a planning tool.

The diagram includes the Fu
represents other teaching m
Conditions for Sustainability te
feedback about the sustainability of any

An exercise in'Backcasting' first establishes a sustainable Scenario in the area of
interest, using the 4SCs to radically redefine & verify the objectives and guide
visioning as tó how this operation could look if sustainable. Then the attention is

broughf back to the present, to work out a series of feasible steps to be taken to
reach that future Vision, acknowledging work already done, and reaching first
for the 'low hanging fruit', to give an early sense of progress'

A protocol is taught, for assisting businesses of any. scale to set up and run a.

suita¡nabil¡ty Plañ, using their own expertise as to how best to achieve that in
their own situations.

The simplicity of concept and Ianguage, and the enjoyable, consensus-buìlding
learninj proéess, are véry helpfulto ensr ring that everyone in the organisation
understands and can participate.

Most recent work emphasises Backcasting in particular.

(Source: TNS training material 1998). [With Permission]
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Table 110: Bl: of Mann

Mann ham City Counc

inabil Plan

Na

EMS

Ecocentres similar to cost centres: nominated key person each department.

Conti nuous improvement.
I mprovement opportunity a lert system.

Regular audit.

r Sustainability

catorsstrategies & ing the system & princiexp

Four System Conditions

n

ng

nAs

thetomittedcomityncommu
lybalognd

susta
a

a
ocally

becomes
bothd

ngham
worlra

Man
unat

City
the

the
and

thatreensu
generations

totsn
future

mtsstoOur
citizens,

imate Damage.Zero
Zero Extinctions.

Zero Pollution.
Zero Soil Degradation.

Zero Waste.

Sustainability Plan

Erosion of life support systems is not sustainable'
,,sustainability is about ensuring that we meet our environmental, social and economic commitments without trading off
these commítments against ealh other. ln such a scenario we should be able to reach our economic goals through our
environmental roles and vice versa." (:8)

of life we enjoyquained, and that the totaprocesses on which life
increased."

"To ensure that the eco
now and in the future

lca
can be

are ma

Distribution & Updating of
"Greenprint"

Targets.

lndicators.

The Natural Step.

lmplementation Through EMs

Mission Statement.

Agenda 21 Responsibilities.

Stretch Goals for Continuous
lmprovement.

Elements

Definition of Ecological
Sustainability (the Key)
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Table 111: BIES: of & tes
Stretch

Goals
Strategies

Zero
Extinctions

Database Develooment

lnventory update, comprehensive listing all flora, fauna, significant sites

Coordinate community groups for data collection & baseline

Map all high quality remnants for preservation (public & private land) from all
available information sources (assist Council decisions)

Study to identify biotically significant character in specific sites

ldentify wildlife road kill black spots for modification

Locate & identify weed species for management

Environmental checklist for new Council facilities.

Local Environmental Assistance

lndigenous flora & fauna on private land: investigate opportunities

Liaise with real estate agents to ensure positive message to buyers about
indigenous vegetation.

Domestic Animals

Domestic Animals Strategy (minimise impact of domestic cats & dogs on
wildlife).

Pest Plants & An¡mals

Pest Plant & Animal Strategy

Specialemphasis on State Catchment & Land Protection Act 1994 and liaison
with Catchment lmplementation Committees

Ensure all priority reserves have implementable management plans

Programs to encourage nurseries not to stock weed species

Environmental weed species booklet with colour photos & full information

Operational guidelines for all Council chemical use: policy & implement

Lobby State Government for increased pest control resources (private & crown
land)

Training for all chemical-using staff on storage, handling, usage.

Communitv Education & lnformation

lndigenous gardening: complete & distribute widely

Private conservation covenants, 'Land For Wildlife', other programs: promote

Advantages of using indigenous species: promote to residents

Green Gardening Awards program (conserve water & remnant vegetation):
i nvesti gate re i nstatement, maxi m ise corporate f u nd i ng

'Land For Wildlife' Scheme & Trust For Nature's 'Conservation Covenant':
promote, maintain a register:

Environmental sustainability education programs: develop for community &
maintain.

Roadsides & Remnants

Prepare a consolidated Strateqv for'Roadside Maintenance (maybe including
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stretch
Goals

Streetscape StrategY, inc ing remnant vegetation techniques:

Site assessment prior to any road works

Education of roadside contractors

Use of suitable indigenous species

Development of Action Plans along all environmentally significant roadsides to
ensure the protection of any indigenous vegetation

Require each relevant Service Unit in Councilto include an assessment of
remnant vegetation as a requirement of and development.

Water Ouality & Conservation

Promote private rainwater tanks

Promote xeriscape gardening in new landscaping & developments

Wetlands: identify high nutrienUsediment runoff sites (eg roads, subdivisions),
create new

Require developers to create natural biological filtration systems along
significant drainage systems within bushland areas subject to development

Promote use of water saving measures: dual flush toilets, drip irrigation
systems, low-flow shower heads, front-loading washing machines.

Ze¡o
Pollr¡tion

Streamwatch: continue program, build community monitoring skills for
database building

Minimise waterway pollution: mandatory stormwater treatment during
development & construction.

Education

Extend StreamWatch program to include awareness of pollution sources:
runoff, illegal connections, septic tanks etc.

Partnersh¡ps

Encourage a Friends Network for stormwater quality improvement

Co-operative management of water systems with water authority

Liaise with EPA, industry, CBOs on effective chemical collection programs

I nvestigate compost¡ng toilet option.

Transoort

Public Transport, Road Safety & Bicycle Strategies

Approach EPA on more str¡ngent controls on diesel vehicle emissions.

Zero Waste

Waste management strategy

Performance review of kerbside collection & disposalsystems.

Oroanic waste

Promote household worm farms
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Stretch
Goals

Strategies

Composting/mulching seminars for residents

lnvestigate wet organ¡G waste stream

Continue Leastwaste Green Organics facility.

Community Education & lnformation

Continue Curbwaste waste minimisation system for schools

lnternet education program

Curbwaste training programs: review future need

'Take your rubbish home' strategies eg bin removal (parks & reserves)

Appraise role of Curbwaste in community/school educatlon programs.

Partnerships

Continue shopping centre/public place recycling program

'Waste minimisation for stall holders' program (annual festivals)

lnvestigate opportun¡ty for commercial vermiculture in businesses

Develop integrated waste minimisation/education program with Leastwaste &
Council contractors.

MunicioalWaste

Support Government packaging reduction agreements

Minimisation & recycling program for development & building sites

AllStretch
Goals

Manual for internal & external contractors (encourage stretch goals)

Life cycle analysis for all maior developments to maximise efficiency

Measuring & monitoring

Baseline data

Measurement techniques: ensure i ndicators developed.

Purchasing Pol icy to reflect stretch goals

ma Ma ng m Council, 1998:
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fable 112: ESFRRR: for a

e (Hamilton 1998).
r0 Community Oriented Model of Lived Environment.
tr Urban Environmental Quality.
r2 Strategic Environmental Assessment.

GPI
Urban Greenino lndex
Ecological Footprint
Montreal Process (associated with best

practice forest destruction not conservatioit)
SoER
Fractal lndex (complexity)

Ecological Footprint I I'mnotoK
Fractal lndex

NAMEA (2,3) snapshots of damage themes
(pollution) (Adriaanse 1996: 6-7)

Selected Available (several larger scale,
should be aoolied at lower scales)

Genuine Progress lndicator (GPl)s

COMLE'O
UEQ''
Habitat (international)
SEAI2 (overview of EIA processes,

policyXTherivel 1997;Therivel & Stone 1997)

You'rc not OK

people, nations)
(organ

I'm OKErnst's Corral
Map

You'rc OK

Quality indicators: air, water, soil

Aesthetic lndex, Quality of Sensory Life

Appropriation of ecological services, over-
harvesting

'Museum' reports ('Biotic Portfolio')
Urban biodiversity/ habitat indicators

(land, aquatic)
Pollinator lists & needed habitats x area

G|S-based matrix quality
connection, patch s¡ze)

Urban form; compactness x area
Agricultural land & habitat conversion to

residential

(wildlife corridor

Data, lndicators Needed (Examples)

% population ESD training (all levels)
Social role census
Quality of Life lndicators in general
Psychologica I stimulus data

SC3: Nature's
productive
surfaces; over-
harvesting

TNS System
Conditions

5C4: Social Justice

Zero Soil Degradation
Soil net build-up
Air & water clean & clear
Natural fire & stormwater régimes
All building & site projects passive

solar
Zero Climate Damaqe
Bioregional identity

Zero Extinctions
300/o mini mum resid ual vegetation;

patches min 1000ha or connected
Zero exotics, weeds, ferals
Zero toxic¡ty (soils, water, air)
150-Year Habitat Restoration Plan

in action

Matrix connected
Landscape dictates Planning
Human footprint benef its

biodiversity (both/and)

Stretch Goals

Cooperative Paradigm
l-Thou interpersonal
Universal social participation: a role
for all with social wage

Zero alienation
Community: majority sustainability-
trained & invested in outcomes

Elected Members ditto

Biotics: Life

Pattern

Landscape:
Spatial

Elements:
Physical
QualitY &
Climate

Genius Loci:
Sensory

UHSE Criteria

Community:
Relationship

(Bioregional
Governance)
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Selected Available (several larger scale,
should be aoplied at lower scales)

Habitat (international)
Demographics, Population Geography

lndicators

Antidepressant &
medications

Suicide rates
Poverty & homelessness
TV viewing patterns
Passive sports participation
High LevelWellness
Habitat (international)
Extinctions rates
Human biomass appropriation
Mo statistics

odel
Resource Accounting
lndustrial Metabolism: MlP5, WASP, WASD

(Hinterbergel et al. 1997i 1-14) (Wuppetal
lnstitute); Ecological Footprint, Ruchsacks

NAMEA (1) polluting substances sources &
sinks (part economic); NAMEA (2,3):
pollution, resource use

Manfred Lenzen energy/CO, lists
NatHERS

Public transport use

Constraint OORs
Attractor lndicators
Key Biota Health lndices

Data, Indicators Needed (Examples)

Public reporting of population x resources
x living standards (equation)

Stimulus addiction indicator (conditional
stroking, low stimulus personal life,
vicarious activity)

Stress (human, ecological)
Snapshots on Biotics, Landscape (matrix),

Elements
Health indicators (all types biota)

(Bio)regional
Exercise indicator (human)

(Wright, MacDougall,Atkinson & Booth
1 996)

Source & sink reports; net overshoot
Species lists for ecological functional

capacity: CO, absorption x species x age
Carrying Capacity, Critical Thresholds
Bioregional imports & exports of materials,

energy, water, wastes
Ecological rucksack table
Regional footprint
lmport replacement

1 50-year landscape plan
Long-term stepwise Plan for

comprehensive governance integration
(f unded, reporting regularly)

System Drivers & Constraints

TNS System
Conditions

SC1: substances
from crust

SC2: substances
produced by
soc¡ety
(synthetics)

5C4: efficient use

SC4: just resource
distribution
(access)

5C4: equitable
distribution

Stretch Goals

Zero monocultures
(Bio)regional Footprint < Carrying

Capacity
All projects synergic High Level

EcoSocial Wellness Satisf iers
High LevelWellness all biota

(attractor meets physical,
emotional, intellectual, creative,
social, spiritual, sensory needs)

Zero social & psychoactive drug
dependence (substitutes for
happy, healthy life)

Universal exercise minima (human)

Zero Pollution (Sinks > Sources)
Zero Waste
All resource loops connected
Zero emissions (vehicles & industry)

Full integrat¡on all governance
elements (Visions, Policies,
Protocols, Action Plans, 1421,
Development Plans, EMS, training)

Universal access to services & needs
Motor vehicles unnecessarv
Economic security for all
Bioregiona I governance
Bioregional susta¡nabil¡ty indicators

reported monthly
All subsidies transparent & justified

(zero subsidy for damaging
processes)

Min 10% development
experimental

UHSE Criteria

Population:
Attractor
Landscape

Organism:
Function,
Needs, Health

Ecocycles

Connectivity

Feedbacks
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Selected Available (several larger scale,
should be aoolied at lower scales)

Dynamic GIS (pc-raster)v
Time series Bioregional

A-B-C Amoebai

Amoeba
EMS:'Plan-Do-Monitor-Review' (lnst¡tute of

Environmental Studies 1997: 13); 'Design-
Describe-Diagnose-Do' (Brown 1996: 6)

TNS Compass (The Natural Step 1999b)

GDP/GNP/GWP
GEP: Global Ecological (Services) Productr¿
NDPI (Repetto 1993: Resource Accounting)
Valuation of Diversity: Ecosystem > Economy
> Market; value prevention; relate
Economics to EMS; measure all impact,
include paid, unpaid, all ages, genders;
chaos, hierarchical modelling; sectoral
impact; audits on impactsrs

Green GNP (bottom up aggregat¡on).

Data, lndicators Needed (Examples)

Rheomode awareness
Accounting for the future

Bioregional Scale indicators all categories

Continuous Learning models
lntegrated management
Stepwise Adaptive Management
Lists of embodies energy, vegetation

species uptake differentials for CO,
Dynamic GIS on ecological issues raising

consciousness of past change
Much more public reporting of indicator
findings

Much better documentation & assessment
of effectiveness of interventions &
oolicies

Taxonomic model for sustainable
development economic-environment
integration (Adriaanse)

[Change'environment' for'ecosphere']
lmport replacement (Jacobs 1984)

TNS System
Conditions

Stretch Goals

Time Series pos & neg constraints
acted on

Zero Social Traps
All (mu lti-scale integration)
Bioreoion = oivot
Transparent, community-wide EMS

(Bioregional Scale)
All projects benchmarked & audited

Bioregional reported regularly ( eg
monthly)

UHSE Criteria

Change

Scale

ntegrated
Action
Orientation

Economic
lndices

(not useful for
local
decisions &
policy unless
at lower
Scales for
example
Bioregional/
Reqionallis

(Tool 3.9: Traffic tight Indicator)

(Tool3.10: UHSE Basic Framework)

t3 (Hamilton 1993: 8-9).
ta (For instance Alexander,List,Margolis & d'Arge 1998: 161-70)'
rs (Brown 1993: 18-19).
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Table 113: CMES: Relationship of UHSE Elements to Aspects of Complexity Theory

This Table demonstrates the of conce across disci ines that are ca ble of bei ad under a eneric UHSE Framework.

Biotics, Population, Feedbacks, Backcloth desiqn/management
Pattern, UHSE Matrix
Community structure cascade (cosmology/values, ideology, politics, laws, governance, regulations,
contracts. institutions. education. olue. collective demands)

Organism (needs, function, physiology), Connectivity
Soatial Hierarchv
Community (education, institutions)
Organism (needs, connection to Nature)
Conceptual Hierarchv
Genius Loci
Dominance

(sensory, emotional), Organism (survival & other needs), Population (wants, proclivities)
Hierarchv

Genius Loci
Conceptual Hierarchy
Community (cosmology, relations with biota)
Biotics (interface in Nature)
Orqanism (needs for contact with Nature)

tool (like Science & developers), not driver
Footprints, rucksacks, externalities
Feedbacks/Constra¡nt (positive/neqative feedback); fundinq, finance, catalysts, qatekeepers

Location within CDS,

Landscape (patterns, matrix, site design, Urban Ecology, Landscape Ecology, fractal index)
Community (cultural landscape)
Elements (materials, solar, wind, climate, water, soils, energy)
Ecocvcles (technoloqv, i ndustrv, man ufactu re, ecoloqica I rucksacks)

Representation in UHSE

Biotics (biodiversity), Population, Community, Organism

Elements, Landscape

Ecocycles, Connectivity, Feedbacks

Mental

Emotional

Spiritual

Economic

Built environment

Complementary
Aspects

Animate Theory

lnanimate

Process
cvcles/transf ormations

Functional redundancv
Structure
Collective

Physical

Human
System
Definition

Elements &
lssues

Ecosystem
Definition;
Nature's
Needs
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Po E

Genius
Unified Eco structure
Evoluti rate
Un structure

nter-sca Popu Commun cascade

traffic
Logical types - conceptual hierarchy

Scalar structure
lnterscale relations & transitions, emergence, relativities, holonics, dynamism (bond strength, relative

freouencv. context, containment, constraint)
Consiraint (feedback) systems, Limiting Factors, lnterference Fields

Attractor Lan
hol monistic

Po B

Mu multi-Criteria
on

Genius Loci, Commun (cosmology, Biotics, Time, Popu (wants,

La Elements, Population, Connectance, Ecocyc ling (mate s, transformations, man

control Sustaina na o es

u

Think & act loca ly (Commu nity, iotics/b ro re9 ionalism, Genius Loci)

in UHSERepresentation

Ethics, spiritual
Oualitv

lntangible

Tangible

Sustainability space
Scalar approach

lnternal structure

Backcloth
Traffic
Multifunctionality
Wholism

Time hierarchy

Spatial hierarchy

Power hierarchy

Mental hierarchy

Complementary
Aspects

Survival

Pluralism
(Conceptual)

Complement-
arity

Q Character

Hierarchy
Theory

Elements &
lssues

Human Needs
(Maslow
Triangle)

Criterial See separate table
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Representation in UHSE

Present needs satisfaction (Organism,
Long term needs (Ecocycles, Elements,

Pop u n, B

Time, OrganlSffi, Popu latioî, Commun ity, B iotics)

4 System Conditions for Sustainability
Ecocycles (SC1,2)
Biotics (SC3)

Communitv. Pooulation, Orqanism, Ecocycles (5C4)

F ps
ilaReso urce ava Pop u lat ton, Feedbacks)

Relationships (Community, Population)
Biotics (disease, health), Organism (needs)
Community (legal, social)

n
Connecti
Fuzzy Logi
Medium n

ility Theory, FCMs, FCSs

umbers
Q-chains, networks
Transition (Svnerqetics) & catastrophe Theory

structure
Theory of Scale, 4 hierarchies, eme holons, especially time or frequency hierarchy
Scalar ln & des

me hiera
rqanisation, medium numbers, equilibria, dissipation, chmism. self-o

Evolution, emerge nce, dynamic attractor field, dynamic equilibrium, Catastrophe Points, zones of
instabilltv. Edoe of Chaos, Beinq & Becominq, hvsteresis phenomenon

lndicators
Catalysts
Social traps, Game structures, Archetypes
Exoerimental thinkinq
Dissipative systems, CDS, SOS, organic approaches

Optimal Operating Ranges, thresholds
directional indicators, benchmarks, threshold indicators, health indicators, Traffic Light

Complementary
Asoects

Standard definition
(Brundtland)

Development (Landsca pe,
Ecosystem, Time/process,
Constraints)

Directional definition (The
Natural Step)

Constraint
(positive/negative)

Siqnal transmission
Mathematics

Hierarchy

Rate character
Svstem characteristics
Change

Feedbacks

F rst & Second Laws

Cross-Scale i ntegration

Elements &
lssues

Complexity

Thermo-
dvnamics

lndicators
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2.2.12 CONFLUENCE

2.2.12.1 OPPOSING CITY WEST CASE STUDY

CONTENTS

(Plate 10: Collage: OCW Givens)

Table 114: FRRRES: OCW'SWOT' (Constraints & Opportunities)

Table 115: FRRRES: OCW Process

(Plate 11: Collage: OCW Process)

Figure 56: FRRRCM: Teaching About Connectivity

Table 1'16: BIFREC: Change in Emphasis of Criteria with Project Phase (2)

Table 1 17: BIFRECRR: Criteria x Time - Second Order Matrix - OCW Project

Figure 57: FRRRES: OCW Bubble Diagrams

Figure 58: BIFRRR: OCW Resolution: Key Concepts ldentified for Built Environment, Transport &

Landscape

Table 118: BIFRRR: OCW Synopsis of Concepts

Table 1 19: BIFRRR: Development Type, Floor Areas & Footprint

Table'120: FRRRES: Educational Outcomes
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OPPOSING CITY WESÏ CASE STUDY
(Plate f O: Collage: OCW Givens)

Table 114: FRRRES: OCW'SWOT'

rcei "Weavings" 1

&
Opportunities

o Proximity to Adelaide centre
. Significant improvement of access to and integration of Torrens Precinct

. Parkland linkages & substantial increase in available recreation area close to city

. Rejuvenation of Site: decontamination, constructed Wetlands, Adelaide Plains
Dryland Botanical Demonstration Park (implementing early colonial plan to locate
botanical gardens on part of the S¡te)

o Enliven key Site and provide passive surveillance by attracting numbers of people
round the clock

¡ Demonstration of solutions to 21st Century issues: educate public on sustainable
desi gn, I ifestyle, tra nsport, techno logy, recreation and horticulture

o Transportation hub and links emphasising "Gateway to the State" and "Gateway to
Adelaide" notions

o Historic Site with multiple interpretive elements: rail, gaol, Aboriginal, riparian,
white history, past uses, tourist linkages, culture, planning, Parklands

o Provision of outdoor and greenspace access for University
. Emphasis on Adelaide as a centre committed to education and culture
¡ lnvestment in cultural capital: including Aboriginal and multicultural heritage and

ongoing cultural activities, and activities for young adults
. Emphasise sense of place in unique Adelaide & unique site.
. Planned major upgrading of North Terrace with an accent on the notion of an

entrance to Adelaide
o Recreational activities (rowing, walking, jogging, cycling)

. The new City West campus of the University of South Australia (which has the
potential of filtering students into the Site)

o Historical reference points (the Old Adelaide Gaol, old signal box, and River Torrens
Weir).

Constraints
e Transport (railway yards, station, and proximity to North Terrace

vehicular thoroughfare; the potential tram connections from the
city; the need to rethink interstate, metropolitan and historic train
act¡v¡ty.). Perceived use of Parklands: vigilant public attitude to
Pa rkla nds preservation

. Pol¡tical pressure: governmental, and local opposition which views
railway precinct as "stolen" Parklands

. Railways: cost of relocation & redesign of existing structures and
systems

. Railways: privatisation & land reallocation making "irreversable"
land use commitments

. Site Topography

. Significant contamination: several types

. No residential, Community hard to define (ephemeral, fragmented
purpose, seasonal)

. The West End Urban Development Strategy (with the potential of
increased population and changing function of the Hindley Street
area, from entertainment to education, the arts and business).OHP
for Ws

I

238



1f5: FRRRES: OCW Process

lndividual. oresented to orouD

TYPE

lndividual, presented to group

lndividual, large group argument,
evaluation, ref inement

Four groups of six students

Laroe orouo
lndividual, shared with group, large group

Large group

Small groups, individual

lndividual, shared in large and small
orouDs

lnclusive- individual to laroe orouo
lndividual, group, directed, undirected

Large group

Small group coordinating larger, task
divided and shared

Leader group, individual students

Small grou
available

p coordinating larger: using all
help

Editorial team (initially group data reps.),
Concurrent with model work

Laroe orouo
Small interested group

Work with larqe scale maps and completed model as a whole

Group dvnamics, introductions, self disclosure exercise

Esouisse lfirst intuitive "take" on site- ore-reouisite to walk the site oersonallv)

Class oartv

ACTIVITY

Site visits

Site analysis (intuitive site plan, contrast to esquisse)

Logo design (first experience of group process)

Grouping for personality balance (self-nomination as "mind, body, spirit" / "earth, fire, water, air" types.
Nomination of group reps for leader liaison, data collection, computing tasks, model building (all
members to do all tasks)

Seeking strategic plans, Site history, visiting lecturers (typical team professionals on large site development
oroiects)

Brainstorming, list of required elements, scope of project stakeholder role-play (group practice)

Functional assessments of Site subsections: bubble diagrams

Emergence of desire to work with large scale model, frustration at lack of specificity

Presentation of theory behind data collection system, exposure to small exhibition of concepts

Stakeholder interviews, telephone work, library, lectures, directed data gathering using classification
svstem to suodest dâtã tvoes reouired

Leaders interview students, feedback on process & progress, student self assessment, feedback on data
classification system (strong individual internal process reporting - very confronting to some,
undervaluino of self bv most)

Finding the right maps, enlargement, materials preparation, building

Directed classification, summaries of data category key elements, beginnings of document writing

Directed feng shui work (optional session)

Bondino
General Data

Collection
Development of
Brief

Continuing
lntuitive Work

Emergence of
Earlv Patterns

Mental
framework
develooment

larqe Scale Work
Site Energies
ldentification

STAGE
Setuo
lntuitive

Resoonse

Early lntellectual
ResDonse

Early lntuitive-
lntellectual

Preliminary
Groupings

Collection of
llard Data

Evaluation
lnterviews

Construction of
Model

Collation And
Summary of
Data Collection
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TYPE
Large group discussions, individual

concept sketches

3 medium size desion qroups (8)

Large group, concentrated design groups,
also oresent to laroe orouo

Self-nominated editorial team, data reps.

Small & large group & individualwork

Large group, individual protest and
response, whole group effort to redirect
enerqies

lndividual, small & large group

Small group - large group flux

Nominated individuals

Editorial team, leaders, pressure rising

Laroe orouo
lndividual, small group, large group

Visual journal reps under supervision

Small self-selected group involved in
ongoing preparations for display &
promotion early 1998. Unable to locate
affordable display space (insurance).
Leaders eventually presented to Adelaide
21 Committee.

ACTtVtTY
Flow from individual to large group, "bouncing off" each other

Re-arranqement of qrouoinos based on desion tasks relatino to soecific areas of model
Tools for discussion, difficulty of dealing with large site, minor border disputes

Work on major documentary outputs, ongoing

Assessment of design ideas in complex relationship on model. reality checking

Group dynamics/ conflict resolution sess¡on, reiteration of desirability of student responsibility for work
staging (emphasis on student responsibility for arranging own timetable and rosters for implementation)

Argument for different approaches to some problems

More detailed plans, rough models of buildings and site entities to scale (reference to large scale
photocopy map on floor)

Throughout

Reviewing, revising, rewriting, clarifying, reorganising

Remassino. remodellino. revisino
Decisions about materials, construction, degree of realism, colour, tasks assignment, building design, site

layout plans

Scanning, detailed work on document; CD documenting all work done distributed to students for
oortfolios

Preparation all details of exhibition: plan to present concept to limited number of stakeholders, key
government and interest group people; and large posters for University open day; venue issues defer
large event; decision to work with small key stakeholder groups after pressure of exams; preparation of
display infrastructure, documents, posters, display boxes, press releases, invitations, arrangements for
donated printing

SIAGE
Emergence of

Solutions

Reqrouoinq
Rough Models of

Buildinos
Data
Documentation

Solution
Aooraisal

Conflict Over
Work Load

Firming Up of
Design
Elements

(Clarificationì
Group Work on
Site
Subsections

fRefinementl
Photographic

Record
Major

Documentation
Efforts

Model Lavout
Model Detail
Construction

(Resolution)
Visual Journal

Exhibition

1997 Dr Rou &

(Plate 11: Collage: OCW Process)

group; u Roun 1
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Figure 56: FRRRCM: Teaching About Connectivity

..wr{ìkf . ¡athwlt TEACHING ABOUT CONNECTTONS

(a) A site map sketch reveals marked,
unconnected horizontal land use bands
across the site.

(b) Designing connectivity in theory'

lt.oot ¡,

Å,çsvz

Fo'lnll , o,t r"ÍU"
Un¿s auVeat. (b)

(a)

(c) Starting with Allen & Hoekstra's
Unified Ecology Layercake, the extension
to Urban Design and the comPlex
connectivity of all the elements across
many scales are explained through a
series of sketches, making up an small,
informal'exhibition'.

t,

(c)

t\
tr

/l
J
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Iable 116: BIFREC: of

urce: Wea v i ngs Docu ment @1997; updated 1

with ect Phase

+ (build in review

and revision)

IC r i te r i o n I nd i cato rs su bseq u e ntl y
added to account for thisl.

++

+

+ (future resonance's)

+

++

+

++

+

& EVALUATIONIMPLEMENTATION

+ (ensure all criteria
linkages in harmony)

+

++

+ (resonance's)

(+)

+

+

+

+

+

DESIGN PHASE

+

+

+

+

+

+

+ (past)

+

+

+

+

ASSESSMENT PHASE

+

+

Undefined Criterion: Design
Concept

(used in matrix once design
concept clear, to re-check
against all other Criteria to
eñsure sound standards)

Organism

Time fßheotícsl
Catalysts (funding & other
enabling resources)

IFeedbacksl

Population

Community

Ecocycling

Connectance

[Connectivityr]

Landscape

Genius Loci

Elements

Biotics

CRITERIA
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Table 117: BIFRECRR: Criteria x Time - Second Order Matrix - West ect
Relation to Time

Geological time (ancient patterns), Scale of geomorphology.

Human evolution, Aboriginal induced patterns.

Creation of City of Adelaide & impact upon the landscape over time.

Changes in patterns of State & bioregional land use over time, vegetation cover and water bodies.

Changes proposed: Wetland development (Site pattern change); railway track patterns changed, with removal of substantial area of
track plus extension of platform 1; soil remediation may change contours in some areas.

European settlement, construction of Site entities (Gaol, Weir, railway station and railway yards); history of uses and meanings, struggles
over land use., Aboriginalschool site.

Changes proposed: attention drawn to Site meaning through project; new uses will change sense of place; attempt to work within the
local Mythology but extend it to look forward as well as backward.

Dreaming).Aboriginal history, sacred sites (Red Kangaroo

behaviour, Weir No 1 building, silting problems, flooding patterns, flood mitigation attempts,
changes upstream (eg developments, clearing) which influence river behaviour cycles.

Changes proposed: soil condition, clay lining, excavation (wetlands), Torrens Lake silt removal soon in progress, (support for) proposed
island refuge construction (habitat); microclimate changes from plantings, buildings, albedo; macroclimate issues & climate change
(Accelerated Greenhouse Effect) addressed through celebration of public transport, limitation of cars, choice of materials, energy-
sensitive designs, locational elements.

Water elements. History of Torrens River

Biodiversity, habitat: destruction since settlement; loss of fauna (native fish) since damming river & introduction of carp; introduction of
exotic species, weeds, ferals; culling of feral duck & geese & exot¡c tree removal programme.

Changes proposed: wetlands, new habitats, new species, promotion of endemic native vegetation, formal (Botanic Park concept)
demonstration of low water gardening using local flora; detox Site.

Aboriginal presence, European settlement, density of city living, changes in demographics, introduction of student culture to the area
with the University of SA's City West Campus, different visitor groups.

Quotidian variation, weekend visitors, exhibition-driven fluxes, seasonal Population variance.

Future changes proposed: significant increase in Site visitor/resident populations through provision of backcloth supporting life,
liveliness, learning, tourism (large hotels, transport, Casino, cultural & historic), extended education (botanical gardens, Science Centre,
University of SA, Adelaide West End redevelopment, student accommodation), tourist accommodation, historic sites (gaol, rail,
Aboriginal, white settlement), culture (cultural centre), transport (interchanges, railway features), recreators (walkers, runners,
skateboarders, rowers, lunchtime visitors from city), feeders (restaurant precincts)

Elements

Biota
IBioticsl

Population

CR¡TERION

Landscape

Genius Loci
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Changes proposed: improved access to and within Site, transport hub and ¡ntercha
meanderin! low-flow road, whole Torrens precinct minibus cycles; disconnection
waste manãgement, disapproval of pipes in & out of Site)'

nge, tram, local & interstate trains, bridges,
from utilities as practicable (eg on-site sewerage and

as a whole -ical disconnectionEast-West movement.rm disconnection andPresent arrangements
"wasteland".

proposed: further promotion and consciousness raising of public through planned exhibition and direct approaches of dec
'ãspãcialiy State Góvernment, Local Government, precinct ðevelopme-nt, Adelaide^promotional & economic development
ruhfrer divelopment of concepts through continúing involvement of interested OCW team members; later attention to

iversity of
keholders;

malokers,manto
more

decis
lanspGao

proached
d

ap
ol

&
&

ng
nctprecr

pproachia
Lake

both
rrensTo

jectprosthi
general,tn

and
s

jectprostudent
proposa

24tst97

vaguely

project
Architecture
fuo

re

on
Landscape

article

umberna

media
Adelaide

situation
Un
sta

Present

tsl0n

ities.modalInfinanci
le;

rnative

kers,ma
peop
alte

Changes

Over time the Site becomes rejuvenated; Site becomes part of Adelaide Organism, subsections develop own integrity over time.

changes proposed: review of function of all subunits and relationships
based pianñing and design (rather than pseudosat¡sfy¡ng wants. Site
water, energyãre used and reused and dealt with on site.

of Site to City of Adelaide and State of 5A; commitment to needs-
self-sufficient as far as possible: functions as a closed loop - waste,

ralnctional , car park, riverasas a whole; some supresently

land use and zoning; new strategies for economic development through unique approach to development
I and social needs issues.

surveys,preservation of
site; Ecocommu

controopment
chang

develñS,

termongforng
a

model
rkl

ity
Pa

n
no

on/with
p

ps
nce

nshiatio
porta

relor
sedncrea

opment
meti

devel
fove

activities;Ut,
attitudes

tnplicpub

Changes proposed: review of
and realism about ecologica

The Site functions as a closed loop - waste, water, energy are used and reused and dealt with on Site. Over time the Site becomes

rejuvenated; Site becomes part òf Rdela¡de organism, subsections develop own integrity over time.

Changes proposed: seeking to harmonisewith natural systems & cycles; energy,.materials & refuse-resource couPled loops i
-Jã;iõ^ 

{i rät"r¡àlt r"t"ition and available as demonstrãtions for êducation; állowing for evolu-tion in design, life cyc.les of
maiãr¡als; re-establishment of tocal endemic biota as adapted through evolution to local conditions & thus more efficient

overwhelming of ecological services,
dumpi ng, water system i nterferencer,

humantosystemsconserialsmate
&

nd
on

a

waste
pt¡disru

cycles;

ener9y
ing
rus

natura

hospho
consum

p
ls

from

u
r¡a

hlp
mate
su

Change

energy terms.

ntegral to
people &
in materials &

Organism

Connectance
[ConnectÍvity]

Catalysts
IFeedbacksl

Community

Ecosystems
Iãcocyclesl

V & student group, 19971. o Criterial presented, due to of

The base Scales for OCW were (Time) 6 months (concept), 1200 years (potential implementation); (Space) 100s of hectares (very large site; smaller sites need

simpler approaches, but the same issues pertain and the same headings can be used.
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Figure 57: FRRRES:: OCW Bubble Diagrams
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Figure 58: BIFRRR: OCW Resolution: Key Concepts ldentified for Built Environment,
Transport & Landscape

BUILT ETEMENTS

Bridges (also pub ng riparian precinct in three
lìaces acrosi rai to lands and Torrens Linear Park

system; links - p wi Proper

Cultural centre incorporating flexible outdoor & historical interpretive opportun¡ties , sculpture park, public
art (including bridges, walls), Aboriginal, multicultural and Fringe Festival infrastructure: located at
"Gateway to Adelaide" near beginning of North Terrace (West)

Exhibition spaces indoor & outdoor

Amphitheatre

i:¡i'iffi s::,îi'jf,î.Î,iñ!ilijHlil"l;'"Ë',:i"J'ä*Ë:iî'15"
rent workings as public "art") on-site sewerage system

demonstrating stages of processing

Transport rearranoement: bus terminal: interstate, intrastate, and local with bus parking.& feeder bus
linkáges; replace rail maintenance and cleaning services - shift to Keswick, retain signalling system

Transoort loop connecting North Terrace, Adelaide Railway Station, Torrens Precinct North and South of
River: could be feeder bus, tram, mini train (as in Monaco), monorail; connect with aquatic commuter
Popeye.

The Ghan and other major standard gauge trains back to centre w¡th extension of platform one to
emphasise tourism to interior

Tram linkages (standard gauge, as for interstate trains) utilising heavy rail lines (extra rail required where
SA wide gauge in place); entry from North Terrace

tourist centre associated with transport and train m
trains.

PRECINCTS

Adelaide Plains Park linking North Terrace West Gardens throughout Site to Torrens, demonstrating
ldela¡de Plains flora andãppropriate indigenous native species for water conservative gardening

Wetlands for biodiversity, interpretation, amenity and partial water management

Skate Park (with retent¡on of Road Safety School); attention to needs of adolescents

Residential as demonstration of 21st Century approaches to land use & Site design (eg community title
rattrer than strument of residents, no speculation):
would inclu opment & building, materials and
planting, m -style communal); high density small
iootpriñt student and visitor housing conserving green space; car a,ccess minimal and calmed; advanced
locai area management of water, wãstes, sewage; community gardens and effluent forest plantings,
natural surveillance in area currently dangerous after hours

Retail/mixed use incorporated into lower levels of residential; small scale, servicing residents and visitors

Vista to Torrens Lake from North Terrace opposite C¡ty West Campus

Many Site opportun¡ties for watching things (especially in Winter) as well as partic¡pating outdoors: vistas,

wildlife, train activity, art shows, river, cultural events.

OTHER SUGGESTIONS

Green business clearing house

Nature Sanctuary suitable for multi-faith spiritual ceremonies

Rethinking use of Old Adelaide Gaol: retain & improve presentation of present collection,.consider housing
museum-of whole precinct; consider housing Blue Light type disco (note Pol¡ce presence locally);
opportuniÇ for better restaurant facilities

Opportunity to have landmark building ("entrance to Adelaide") visible from West Terrace axis hotly
disputed within group.

(trom "Weavings"; Updated by Rounsefell Íor Catalyst Conference 1997 presenlation).
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Table 118: BIFRRR: OCW of
Other lnformation

n to residentia zone: nt¡mate,
with

Constructed & naturally landscaped exhibition
& performance spaces for local & visiting
artists.

Cultural Centre Plaza: open, accessible space,
partially shaded by pergola - a place of
interaction.

Traditional, formal frontage to North Terrace
filters informally into the site.

r

principles.

The "North Terrace West Gardens" are to be

maintained & linked with the dry plains
Botanical Gardens.

The bus terminal utilises historic features of the
existing train shelter & re-uses structural
elements & materials.

Landscaped outdoor/indoor waiting spaces
(demonstrating indigenous xeriscaping for
Adelaide home gardens)

Links

a noda
wh ich stem
links:

A footbridge to the far side of
the ¡nterstate rail Platform

Footbridge f rom Cultural
Centre Plaza to Perimeter of
the residential zone

Ramp from North Terrace /
Morphett Street Bridge for
bicycle & disabled access to
the centre

I

A footbridge to the wetlands

Path linking lnvestigator
Centre to the bus terminal
corridor

Path to the Skate Park

A corridor which crosses the
heart of the bus terminal,
links the bus terminal
complex to other activitY
nodes within the site:

lnvestigator Centre

Railway Museuml

Additional metropolitan train

Facilities

Museum

lnteractive gallery

Site interpretive centre

Workshops

Ampitheatre

Plaza

Café

Restaurant

Kiosk

Ticket sales (transport)

Contemplative gardens

lnformal, native Planted areas
exist within & around the
centre

Three-level, unique structure
which incorporates:

Ecological information centre

lnteractive galleries

Workshop space

20 bus shelters

Taxi terminal

998 bus link

Retail provisions

Café/restaurant

Backpacker accom modation

Baggage/waiting area

Reasoning

cultural
boulevard along
North Terrace

ntinuing

Challenges current
preconceptions &
challenges the
public in relation
to the
env¡ronment,
energy & its
consumption

To bring bus
passengers into
the heart of the
city, close to the
transport hub for
ease &
convenience of
local & vis¡t¡ng
commuters

Location

North terrace

Adjacent to
wetlands area,
flanking the
North bound
railway line

Off North
Terrace

Site Entity

Cultural
Centre

lnvestigator
Centre

(Public
Science
Education)

Bus Terminal
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Other lnformation

rsana element
functions as a focal Point of departure &
arrival

tram e)ftends line. Route:
liam St, & NorthVictoria Square, via King

Tce, through the museum, terminate Port
Adelaide. Additional routes mooted'

the future, youth zone n9e
to meet the social & cultural needs of
Adelaide's youth.

Strong sense of community has been a prime
consideration. Recommended pattern:
demonstration eco-village. shared community
facilities. Not primarily an investment
opportunity; suggested f unding alternative'

Vehicular traffic: status inferior status to
pedestrian & other transport modes. Street
iividth kept minimal - single vehicle passage

only, passing allowed via pedestrian path.

Links

stop

Skate park

Footbridge to Cultural Centre

A meandering path l¡nks:

The railway museum

The Skate Park

The central corridor of the bus
terminal

Path to investigator centre

Paths to the retail plaza

Perimeter of residential zone is

linked via an intimate, small-
scale footbridge to the
Cultural Centre

Facilities

Ticket boothloffices

2 carpark areas

Metropolitan bus parking

Shelter for arrivals &
departures

two l¡nes pass through the
building which contains a

tram&atrainstoP.
Platforms link to a main
walkway, taking visitors on
an informative & educational
tour of historic railwaY relics.

The Skate Park has 3 bowls, 3
ramps, and off street skating
space for specialized
competition &practice,

Apartments, constructed such
that there are a maximumum
of 3 stroreys adjacent to the
railway lines, & 1 closest to
the Lake. There is a gradual
reduction in densitY towards
the wetlands.

A section of the residential
zone is devoted to the
experimetal use of shared
facilities (laundry, kitchen, &
grouped letterboxes) in an
drive to enhance communitY
interaction

Reasoning

Platforml
extension
accommodates
longer train.
Terminal
relocation
heightens the
Adelaide
"entrance",

Provides an
historical
perspective on
pasttram & train
transportation
modes

Provides a
gathering place
for the youth of
Adelaide.

Provides a passive
security system
through
residential
vigilance

Location

Adelaide Railway
Station,
extension of
platforml

Adjacent to the
lnvestigator
Centre

North ofthe Bus
Terminal

Between the
railwaylines &
Torrens Lake,
the reta¡l/mixed
use area & the
wetlands, West
of Morphett
Street Bridge

Site Entity

lnterstate
Irain
Platform &
Terminal

Tram/ Train
Museum

Skate Park

Residential

a
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used. The constructed spaces will transform
over time to suit the needs of particualar
perfomances & exhibitions.

spaces may beto these,ln

ity whilst maintaining
Site's esosystem.

educating the commun
the balance within the

ual functionwetlands

Ecovillage
residential

Spaces may
The buildin n

&

markets.
betwee

I
people.
present

fo
of

retail

kends
boundary
both

ements)

wee

rve

gathering

West
se

on
the

the
plaza

for

on
d

rg

convert
es

gs

(r

functions
an

rtunitioppo

Exhibition spaces occur
throughout the Site, with
access points from:

Cultural centre

Skate park

Bus terminal

Retail/mixed use zone

Residential

The Old Adelaide Gaol

Access to the wetlands maY be
gained from:

The Weir overpass

Gaol Rd. Footbridge

lnvestigator Centre footbridge

Links

Footbridge from North Terrace
to the plaza (the main link)

lntermittent medium to low-
height walls that meander
through the Skate Park
provide points of rest, &
areas for the d¡splay of
community artwork & culture

spaces

Treatment of greywater
produced on the Site

Bird sanctuary

Walkways for observing &
experiencing wetlands

Facilities

Eating places

Gathering spaces

Local art retail

Deli

Newsagent

Commercial enterprise

A means by which
the community
can fel that they
'own'the space,
& use them as
they desire

Three wetlands
combine to
balance the Sites
ecosystem.

Adelaide Plains
Drylands Park
implements an
early colonial
plan and
demonstrates
water
conservative
gardening

Reasoning

To provide tourists
with
opportunities to
shop.

Provide locals with
necessary
amenities & daily
essentials.

Constructed &
naturally
landscaped
areas include
the Cultural
Centre, Skate
park, Old
Adelaide Gaol

Land
surrounding by
the North &
South bound
metropolitan &
freight
trainlines.

Adelaide Plains
Park
throughout.

Location

Between the
railwaylines &
Torrens Lake,
East of the
residential area,
West of
Morphett Street
Bridge

Exhibition &
Amphi-
theatre
Spaces

Wetlands &

Adelaide
Plains
Drylands
Botanical
Park

Site Entity

Retail/ Mixed
Use

uurce:
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Table 119: BIFRRR:

ated by Design Students;
(Site total area approx. 120 800 m'z)

Floor & nt

Document).

3.89o/o

24.75o/o

0.08%

44.O4o/o

4.44o/o

O.37o/o

5.22o/o

2.17o/o

0.86%

22.52o/o

47OO m2

28000m2

100 m2

525 m2

600 m2

6300 m2

FOOTPRINT INCTUDES ROADS AND
CARPARKS

2625m2

1050 m2

272OO m2*

53200 m2

6300 m2

42OOm2

1 1 200+1 6800+

100 m2

2735m2

ength 350m

525 m2

m2

TOTAL FLOOR AREA

1275 m2

1050 m2

average 3730 m2

50 m2

nla

525 m2

110 m,2,50m2, 'l50m2

lling100

approx. 525 m2

approx. 320 m2

525 m2

average 547 m2

nla

FLOOR AREA'BUILDING

2

6

3 bowls,3 ramps,
off-street

dwellings
15

8bu +
plaza

3 constucted
wetlands

2

5

1

#

4

Links

Retail/Mixed Use

Greenspace
(WeURiparian/Dry Lands)

Amphitheatre
spaces

Bus Termina

&lnterstate Rail
Terminal

Train Museum

Skate

SITE ENTITY

I Centre

Centre
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Table 120: FRRRES: Educational

Assessed on design inp
parameters: benchm

ut & quality & 10 other individual
arking system;
niversity Policy

non-orthodox
when challenqed.caused problem re U

Depth aspects of teamwork fully revealed with good
learninq opportunities.

Large sites are not a
Education, yet are

ral
portant.m

r
inglyrncreas

subject
n9

normal
becomi

enoughI opportunity to
creative

Won

only opportunity to comprehend the
red of sustainable design; opportunity to
roles of other professionals in future

May
depth requi
understand
teams.

realistic; insisted on new rel
of abilities per group.

roups; more
ips; good balance

usual isolation in

ts;for process
rewarded.

ityilbresponsl
lf-starting

&
se

n,o

th

unicati

with
investment

peco

comm
ntia

toow
iffere

h
d

&

ng
fortendency

onutoissedm&discomfortednts
Intia

in creative process; ensured i

of
ndividual;affirmed

ndirou
way;irectdn

to
rtic¡pationpa

attended

asComment
Allows sensory,

process.
time to impact a

puts;
c

ln
periodiplusde

ity
attitu

opFlexib
training in colla

for individual
lows community process, discourages ego.

Allows emergence of intuitive processes.

None noted

on leaders' assessments; should
be rewarding for enthusiasm regardless of

Unhappy to rely

standard
Unequal effort

to 90 mtoRe

buildings;
aren't we

confusion about multiPlicitY: whY
ngIa5

buildnt

asDon't care a

Confusion, d isorientation

Question relevance of in-depth understanding
of context, of data collection

n9
there any

timeWaste

too much time

to designi
why isn't

direction? Taki
something i

shy people; group meetings are tedious
forhardtime;ofal

grou
it'sdo;towhatus

not getting straig
design; one small visit is enough

into

"too many" groups to
keep track of; prefer working alone

Large groups

Appeared fair

Vital learning

Chance to find out what's involved in
comprehending such a site, work at
hiqher scale with wholism, integration

Glee

lnvaluable; reality of site, of interviews,
contact with stakeholders much
appreciated as training for real practice

Working extremely well; excellent
bonding

Got to know each other,
conflict, learned issues about working
in group: good

sorted out

Goodãs contrast to group style work

Student
Strong ownership & deep understanding

of site through repeated visits at
different times

Good range of experiences (large group.,
individual, attachment to one of 6
functional qroups + one design group)

Appreciated integrative & creative
aspects

Small groups based
on personal style
(earth, water, fire,
air)

Assessment

Teamwork

lndividual exercises

Selection of huge
site for project

Experimental
nature of proiest

Site Analysis

Talking around
issues,
brainstorming

Group dynamics

Strategy
Sensory experience
first structure
delayed

Mixed large & small
group & solo work
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2.2.12.2 STRUCTURE

2.2.12.3 PROCESS

CONTENTS

Table 121: BIES: Simplicity after De Bono

Table 122: FRRRES: Green Mortgages - New Haven Project

Figure 59: FRRRES: Mariendalsvej Cohousing for the Elderly

Table 123: RRES: Danish Building Research lnstitute Conclusions

Table 124: BIES: Commun¡ty T¡tle (SA)

(Tool 3.1'l: Scale AnalYsis Table)

Table 125: CEES: Chunking (a) by spacetime (large) & (b) by Functional Region

Table 't26: CEES: Chunking (c) by Project Site (spatial) & (d) by Functional Element

(Plate 12: Site Plans)

(Tool 3.12: 20-Step Design Process)

(Tool3.13: Design Process LooP)
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PROCESS

Table 12f : BIES: after De Bono

m De Bono 1 44,

designed? Who is going to benefit from the simplicity?For whose sake is the simplicity being
sake the is beingYou to know

stage of thinking in setting the general direction and
specific ideas and concrete detail. Remember that it is

way

to
then

mind'
this

conceptsof
have

human
you

the
Once
are

precise

Concepts
purpose.
the

to use concepts.You

Complex systems work best when there are sub-systems,

units.
each of which has a simpler organization which is integrated ¡nto the whole (like the tiny cells

in the human body).

down intoYou need to

possible
that are Youmade.

haveto
being

notly

case5.
choices

usual
the

t5

of
It

exceptionathe

plicity
consctous

srm

with
and

garn

dea

to

to
iberatedel

order

system

tn
beto

uesva

parallel

real

n
importants

other
It

off

you

simplicity.

lues.va
Then

tradeto
ifferent

values

d
mplicitysl

prepared

for

other
be

between
ustm

choice
you

abe
then
to

to
comprehensiveness

has
value
able

off

reâ
there

a

trade

to
5

so
to

simplicityrf
You

elements.
that is there really needs to be there.

andYou need to
Not

ng the
suggested

r9non
of the

it.ofparttoor

You must
To get simpl it.have to want to

determined to seek simPlicitY.

need to know exactly what you are dealing with and what intend to achieve.something you
matter veryYou need to

ln order to

in the end you have to 'design' a waY
way'. lt is more a matter of designing
the best. That is why it is so important

You need to

The Ten of Simplicity

a high value
not natural.

sItobjective.pnmeaa5treatedoftennot5Simplicitydo.
happen

people
it

few
make

very
to

factn
choosetohave

simplicity
You
on

on

ts

put
value

to
igh

have
Simplicity

you
verya

ust

put
simplicity

to

to
gettont

need

unlikely
wao

You
T

Rule
10 to termsan Eco comModel.

ntly
Required
egaeldannctionalItifumu

&
emergent,rea

Models
utionsresol

9.
best
3,

the
Caveat: Ru
Com

Rule 7

Rule 8

Rule 9

Rule 5

Rule 6

Rule 2

Rule 3

Rule 4

Rule'l
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Table 122: FRRRES: Green Mortgages - New Haven Proiect

GREEN MORTGAGES (BANK SA)
Specially negotiated for New Haven Proiect

(None taken up)

. Are ordinary home loans

. Lend more than standard to account for green technology up-front costs

. Conditions apply; the property must incorporate:

- Geothermal heating/cooling

- Solar hot water service

- Stormwater capture, underground storage then irrigation

- House pre-wired for computer access

- Fully automated metering, to minimise paper and plastic card use.

(Source: advisory letter from Bank SA 1996)
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Figure 59: FRRRES: Mariendalsvei Cohousing for the Elderly

"The full and successful engagement
of the dweller group was a key factor
in the advanced housing design and

to the communitY develoPment
process founding a high degree of

competent resident based
stewardshiP."

(Mortensen & Dahle, 1988 "Boliger
Egnede for Aeldre"; source: information
sheet, Poster Presentation, " Innovative

Housi ng " lnternational Conference,
Vancouver, 1 993).

MARIENDALSVEJ PROJECT (KøBENHAVN)
Sources: lnterviews & materials Perks Univ. Calgary, Van Vliet U. Calgary & Vancouver, lnnovative Housing

Conference Vancouver, site visit København.

Demonstrates lmportance of Pension Funds in Leading the Development lndustry

Project Description
Frederiksberg; København, Denmark, 1993.

22 units, Cohãusing for elderly, comprehensive user participation in design; multi+Iorey, human scafe.

Supported by Ministry of lndustry, Department of Energy.

Design architects: K Zahle & PD Mortensen.

Finance: Lawyers' & Economists' Pension Fund.

Cost (total project with land): DKK 32,000,000.

pilot project based on Principles in Report on "Elderly Housing and Co-housing in the City".

Extended participation process; full-scale modelling workshops; site visits to other projects.

Urban Ecology elements: energy, water, waste, urban nature, healthy building materials, rainwater use,

active & prttiu" soiar, heat recoveryfrom exhaust, e).tant & edible landscape, low maintenance plantings,

kitchen gardens, public participation at highest Arnstein (1969'ladder') level: "genuine participatory &

democratic planning process" (Perks, 1993: 20).

Àeriol víu
ol tha M'o
an¿ covrytd, in
ubd^ coild. 
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'^V,.\

Eløion l: 5N Sec|þn sho\!¡ng coMn
ueu on) citculaiøin

mi¡ builàinp

¿sl-- i i

I*j--ii



Table 123: RRES: Danish Building Research lnstitute conclusions

STUDY:SOCIATPROCESSINPLANNINGPHASE:OUTCOMESOF
HIGH LEVEL PUBIIC PARTICIPATION PROCESS (COILABORATIVE DESIGN)

CONCLUSIONS OF DANISH BUILDING RESEARCH INSTITUTE STUDY ON CONNECTION BETWEEN SOCIAL PROCESS IN PLANNING PHASE AND SOCIAL ENV]RONMENT

OUTCOMES: MARIENDALSVEJ AND OTHER PROJECTS)

; lnnovative
Vliet 1993:

Housing lnternational
20,31-2, 42,591.

21-25 June 1 : lnformation S from Poster
onl David Van perso commun

Display; (Minister of Supply & Services Canada 1993;Perks & Van

other examples of leadership in desìg1 and development include the cohousing projects initiated by Mccamant & Durrett of Berkeley, california (architects and

designer-developers), ùïãrälnstà.d ót tatìng ån ãñliãpi"n"urial stance as is commón in Austral¡a, ihe developer takes a longer-term, relationship-based

appóach foundäd on servant leadership and example-setting's

lmportant to âgree in advance on decision procedures & conflict resolution approach.

Minimum knowledge required: planning-design process, biotic & abiotic systems: use experience from advisory

groups.

care needed: best appears to be regular meetings, smaller groups, chaired by users; working parties on topics

between general meetings'

lmportant in motivating participants. lmplications for development programm.e:-new member integrat¡on must

6ãilo|ó; nãe¿àJto ítr'on"n äesign & ionstruction phase & review continually to minimise costs.

Good initial overview very important, topics,
process (sound, clear orientation to process)

decisions to be made, when to be made, implications for future

Type: varied; degrees of influence: different for each project'

lf high, indicated ¡nterest, but not at any pr¡ce.

Decision Making

User Needs

Learning Phase

Organisation of Meetings

User Turnover

Recruitment Time &
Organisation of Planning
Process

User Participation
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Table 124: BIES: CommunitY f¡Ue (SA)
coMMuNlw TITLE ACT f 996 (SA)

. Tendency to self-containment encourages
paranoid arrangements of wealthy: gates,

i¡uards & guns iock the well-healed in and others
out

. Above seen as a strong selling point but
encourages alienation.

D¡sadvantages Of CommunitY Title

. Flexibility

. Schemes can be tailored for any size group, family,
resort, theme

. By-laws not prescribed bY the Act

. Allows social and environmental covenants

. Ease of administrat¡on

. Clarity of structure and process, disclosed up front

o Facilitates refurbishment of existing buildings
(conserves resources)

. Mixed use is environmentally desirable

. Allows incremental development and addition of
additional lots

¡ Suited for leaseback arrangements (favoured by
resorts & foreign investors)'

ldvantages Of CommunitY TitleMain Features

¡ Creates land parcels called lots defined by
measurements:

- Community lots

- Community strata lots

- Development lots

. Allows a combination of common and privately
owned propertY

o Allows for mixed development subject to planning
constraints

. Allows commerce

. Membership is by lot ownership

. Managed by a community corporation

¡ May have nested secondary and tertiary
corporations

. Will replace strata title (SA); 5A modelled on NSW'

From OHP

(Iool 3.1f : Scale AnalYsis Table)
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Table 125: ch & Functional ¡on
B¡ on

Community Glue

Catchment & Local Government Acts

Development Plans; Regional development controls, Local Action Plans in force

I quality,

management qua , wilderness
plantings, swales, absorptive climate (biome)

Sense

Matr¡x:30% us habitat;
salinisation; hard engineering/industrial paradigm impacts

Ove I function, m needs (resources,
-sufficiency)

water,
work), import replacement (economic se tf

ing capacity; Attractor La pe; indigenous ns, exotics,
dog & cat control

umping to higher scales for
services, Ecologica I Rucksacks

conn & disconnection; inputs & outputs (infrastructure, lT&T,

wastes)

Regional policies, economic activity, indicators; ln igenous vegetation industries

Medium variables: minutesto 100s years

Footp nt, MIPS, Ecologica servrces.

Chunk Biosphere

UN Treaties, Conventions and Action Plans, global governance, wo
oflfunding from global foundations, Healthy Cities. Cities for
Cl i mate Protectio n; G lobalisation

rk

Deforestation

change, sea

Global despoilation processes, urbanisation

Loss of habitat; migratory birds & animals; loss of Natural Capital

Geophysiology (disturbed), famine, disease (plagues), global
misdistribution; rich-poor divides; social iustice

Popu crashes, war, scarce resources

Diffuse mo ution, co llapse eco services, fossil fuel
lssues, Footpr¡nt

Air lT&T, co on to global ma m

G lobal constraints; technologY,
governance; health of United
free trade,

resources; climate, population; global
States economy, g lobalised economy,

Slow variables, me

Global scale

Community

Landscape

Elements

Genius Loci

Biotics

Organism

Population

Ecocycles

Connectivity

Feedbacks

Rheotics

lndicators
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Table 126: CEES:

(Plate f 2: Collage: Site Plans)

(Tool 3.12: 20-Step Design Process)

(Tool 3.13: Design Process LooP

& Functional ElementSite

User popu lation def inition, control issues&

ns: separation for recycling, access, nu & placementWaste management,

entrance, exit, access policy; differentiation from surroundings
(fencin, area nomination, areas

usagesuggestionnce
indicators

on; management & ma

growth; improvementsvegetation management

observation &

Future

uent a

imate:nage & water management;
shelter, water, sound

wind,m

watching; plantings: backdrop, flowers,
signage, local history; view from above

character,

angesch
interpretive
tc

loitering,
rì'

cycl
stotng,

td

elevation;

bui

mean

&
exerctse,

nce,istad
scents);
riation

&

va
art,p

act¡vitytexture);
vistas,

riation,va
Sensory

species; pesticide policy, mulching
eciduous vs evergreenvegetation,

safety etc: funding & management
nction requiredfull

su
overa

-term
ment;

ong
lace

&
rep

nance
ntextcon

ma
maintaito

Chunk: River Path (Proiect Element)

Education
facilities,

opportu
bicycles

rules & regulations, fencing issues, dog droppings &
safety& facilities; management subgroups; crime &

nities, site

epLarge

EMSannua

& long-term survival, safety etc: funding &
management to maintain context replacement;

Needs for maintenance

Xeriscape, avoid lawns, user populations, exotics

management of wastes, production, water collection &
reuse

lnte

transport connections; site

Marketing; ance

Long term management, reassessment, maintenance, u

regulations & hazards, local seismology, air &
management swales, wetlands,

water map, rainfall, seasonal

lity, wind roses; microclimate

ristics, soil building;
n, stormwater

surfaces; fire
information, water pla

water qua

Soil characte

absorptive

aesthetics, theme, sensorY, vistasFeng 5hui, entrance, centre,

Remnant vegetation, restoration of indigenous; Retention, healing,
enhancement of Nature's productive surfaces

Site

Plans in force, local regu tnContracts, ownership,

Geomorphology, orthocadastral map of loca lity, aerial

lndicators

Biotics

Organism

Population

Ecocycles

Connectivity

Feedbacks

Rheotics

Elements

Genius Loci

Community

Landscape
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2.2.12.4 TECHNOLOGY - TOOLS

(BP 5.'lO: What Mathematics for the Divergent Sciences?)

(Tool 3.1: tntroduction: Use of Matrices)

(Tool 3.2: UHSE Tools & Uses)

See Section 3.0 Appendix C

2.2.12.s CONTENT

CONTENTS

(DB 4.2: Sustainability Principles & Strategies)

Table 127: ESCM: Australia's Goals, Core Objectives And Guiding Principles for the Strategy

Table 128: E5: Citizen Planners of Ventura County

Figure 60: FRRRES: JVNIC Theme Report

2.2.12.6 INTEGRATIVE MODELS

CONTENTS

Figure 61: BIFR: Findhorn lnformation Sheet

(Plate 13: Collage Findhorn (A))

(Plate 14: Collage: Findhorn (B))

(Plate 15: Collage: Overdrevet)

Figure 62: FRRRES: Advantages & Disadvantages of Cohousing

Figure 63: FRRRCM: Report Card: Vårst Cohousing Community

Table 129: BIFRRRES: Senior Co-housing Research (Odense)

(Plate 16: Collage Permaculture)

Figure 64: ES: Eight Steps to a Susta¡nable Community

Table 130: RRES: EcoCommunity lmplementat¡on: lssues & Solutionsfrom Swedish EcoVillages

(Plate 17: Collage: ESD (1) Der Seepark)

(Plate 18: Collage: ESD (2) Arabella Park)

260



TOOTS

(BP 5.10: What Mathematics for the Divergent Sciences?)
(TOOL 3.1: Use of Matrices)
(TOOL 3.2: UHSE Tools & Uses)

CONTENT

(DB 4.2: Sustainability Principles & Strategies)

Table f 27: ESCM: Austratia's Goals, Core Objectives And Guiding Principles for the Strategy

AUSTRATIA'S GOAL CORE OBJECTIVES AND GUIDING PRINCIPLES FOR THE STRATEGY

Comment, Critique

velopment'takesnoaccountofthehi9habsolute
and relative quality levels at which Australians presently live, and tends to be
expressed in mateiialistic terms, discounting the lot of those who have not
benefited from economic rationalism, indeed the social safety net is being
substantially and somewhat vengefully contracted.

Note that ecônomic development ¡s assumed to be the'sine qua non', and the sole

arbiter of community welÈbeing, welfare and survival. through ecological
protection.

Short-term economlc considerations become ever mo re n nt n a n

economy driven by economic rationalist pri
rather than strategically targeted cost-cutti

ncrp les a nd severe across-the-board'
ng.

The reluctance to act on greenhouse gas emissions has been based by the present
Federal Government ambngst others, on the very reversal of this principle.

Goal ls:

r Development that improves the total quality of life, both now and in
the future, in a way tliat maintains the ecological processes on which
life depends.

Core Objectives Are:

. To enhance individual and community well-being and welfare by
following a path of economic development that safeguards the welfare
of future generations.

. To provide for equity within and between generations.

. To protect biological diversity and maintain essential ecological
processes and life-support systems.

The Guiding ples Are:

o Decision making processes should effectively integrate both long and
short-term economic. social and equity considerations.
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Figure 60: FRRRES: JVNIC Theme Report

TNFORIIITAÍ'ON SP,DER GROUPINGS: EMERGENT

N represent nu of 'spiders' on topic.

CONCEPT CONSTELLATIONS FROM'VN'C

The Jerrabomberra Valley National ldeas Competition asked

Australian urban designerslo develop a concept plan for a very la.rge,
er between the Australian Capital Territory
of Queanbeyan. The Tables, left and
sciousness of different urban sustainability

issues, emerging from content Analysis ol competition entries in 1994.

lable: tnformation spider Groupings: Emergent Tl.remes from tvNlc
indicates topic density across 32 entries. As seen elsewhere, '-Spiders' are

an informaiion storage device designed to preserve a level of detail
normally lost in reporting.

Table: Concept Constellations lrot JVIUIC presents groups. of. issues

that tend both to occur together and to support synergistic solutions.

Table: IIHSE criteria x tvÚtc sustainabílity Strategíes sorts all JVNIC
3 and 24 concepts, desirable
opics from entries, not

Noted to be missing or sparse in competition entries:
policy and imPlementation

ation of generics; Practical
Pt new aPProaches; advanced

ies; industrial & transPort energy
I growth; governance; biodiversitY

planning and TCM.

(Source Rounsefell, 1994A: Rounsefell, 19948; Rounsefell, 1994C: 23-39)'
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Figure 61: BIFR: Findhorn Foundation
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(Plate f 3: Collage: Findhorn (A))
(Plate f4: Collage: Findhorn (B))
(Plate 15: Collage: Overdrevet)

Figure 62: FRRRES: Advantages & Disadvantages of Cohousing

ADVANTAGES OF COHOUSING

ADVANTAGES FOR IIIIODENN L'V'NG
¡ lnstant community: equivalent to extended, unrelated family
. Child-friendly
. Cooperative purchasing power
o Share expensive equipmênt
. Share arduous taslis (eg routine cooking, gardening, cleaning, child minding)
. lncreased free time for socialising, parenting
o Privacy retained
. Benefits for 'DlNK5' (Double lncome, No Kids), unemployed, aged, slngles, chlldren.

COIIII¡,I,UN'TY BU,LDING THROUGH CO.HOUS'NG
Addresses 20C failings; community breakdown, alienation of individuals, neglect of disadvantaged
(eg slngle pârents, elderly, young), human ecologlcal lmpacts.

HARDWARE: site layout shared resources, building design, usually medium density.
lng, rlch soc¡al agenda
cial bonding
ure
and privacy

environmental & energy policies, sustainable lifestyle
rties, meditation, outlngs, shopping, gardening.

OHp From pre ference 1997 (Rounsefell 1997); [Based on Author inteviews of
Cohousing'res weden,llSAI. (See also Fromm 1991;McCabe 1995;McCamant,Durrett &

Hertzman 199 997b).

DISADVANTAGES OF COHOUSING

The following were regarded âs tradêoffs - not
bad enough to discourage them from
partic¡pating in the lifestyle (participants do
self-select):

. All the meetings drive you mad eventually (may
be solved by committee systems)

. People know your business

. Lêss flex¡bility around having to consider the
collective in many areas

¡ Having to accept collective decisions you may
not agree with

o Can't get the kids away: when parents want to
leave, the children often strongly do not.

r Quite demanding on you as a person if your
natural style is not openness, frankness,
mutually respectful & trusting

. Other people's habits can be as issue, but
community pressure is available: confllct
resolutlon must be spelt out in advance.
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Figure 63: FRRRCM: Report Card: Vårct Cohousing CommuniÇ

cAsE REPoRT **?#ffil..ljå3ytt nG coM M u N rw

LOCATION
10-14km out of Ålborg, near Lindenborg.

TYPE
Vårst ('Windmill') Cohousing community.

CONTACTS
¡tenrik Lund (civil engineer: energy), wife Søsser (industrial ecology)

via prof. Gitte Marlin-g, Älborg Uñíversity, Department of Development & Planning'

001 1 (45) +98 33 34 99

COMMUN¡TY
Planning System
Co.rrn-'tyiitl", big problems gett¡ng approval (need to change regional plan; farmer
resistance; villager support - rural fringe).
lnternal governance
Community organisation into'roles':

organises cleaning, tists, etc., harvest feast with local farmers,
w babies (flowers etc).
ls (Tues, Wed, Sunday + one Friday/month): have to say when you'll

be in.
Chief buyer (especially ecological, seeds etc).
Chief beer & soda pop.
Raooenskra lde (touqh oerson).
\dãõ ch'-.f ßo rti n gl o ig a n isi n g, criti q u e).
Road chairman.

e & repair.

es up.
Machinery chief: materials (lots), trailer.

ommunity Regulations, entry rules (need
ing (measures energy use, waste, water;
st external standards; PlaYground

have 6-7 year olds soon.

Education
¿9rrù^¡Ú: Very important: much energy put into contact¡ng, inform.ing, inviting over farmers

a local coómuníty, å participating in loãál'act¡vities & festivals (badminton, orchestra, harvest

festival committee etc).
Cft¡f¿ienr Ñurtery (?ado under threat); private school since public school closed'

Visitors: many.

Glue
Common activities, roles & responsibilities.
Whole idea started over coffee at University (shared Vision).

LATUDSCAPE
Native vegetat¡on not noted (farmland area); no indigenous matrix apparent'
Cluster low density separate houses.

ETEMENTS
Earth (Soils)
Agricultural area: soils / growing vegetables.

Water
Bath water to be stored in ground plastic tanks for toilets. Roof water collected for vegetables,

animals, reuse.
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Fire (Heat temPerature)
f ng¡Àeer-dãsignåd, low energy housing. Solar collector integrated into roof of common house

prõvides 20o/oiÍ heat, waste wogd burning ) 80Vo of heat;.double glazed glgol windows, 30cm

insulation in rooves, fioor insulation, passive solar opportunity missed (combinatíon of architect
not pursuing & community self-selecting sites & orientations, heat exchange; room thermostat &

watår pumps on grid eneigy; computer controlled temp. regulation.

Air
Some involved with windmill400,000Kwh.pa owned by 40 families: av' Danish u5g = 4000p!,
credits for 1O,oooKwh/family; Henrik uses 2OoOKwh (energy fanatic); 150Kw mill costs DK 10o;

local grid is 90% coal, Danish coal is very clean except COr.'

Climate
Many CO2 reducing strategies'

GENTUS tOCl
ln progress look, early days; practical; gardens underdeveloped.
Free choice colours.

BtoTrcs
Life support
Human modified.
Life supported
Humani (part), domesticated animals, poultry'
Vegetable garden(s).

ORGANISM
Meeting Needs
Søsser kõeps a sheep & spins; grows chooks, eggs, ducks.
2 eating pigs, compost. Not vegetarians, pets OK.
Eat together.
See Connectivity re local resources.
Wholistic function
Doing well 1993. See lndicators.

POPULATION (Attractor Landscape: Who' where, when, why' how?)
16 houses; University people; all 20-40 years, 30 adults, 20 children.

Research re reasons for co mmunity; 2.Space, animals; 3'Renewable

"n"rgy; 
4.Type of housing T.Other; 8.Location near Alborg (some 80

quesí'rons; idsponses from t followed up).

ECOCYCLES
Ecological Services & LooP Work
Compõsting/: à hen house, garden; rat-safe containers with tiny holes.

Organics ) pigs & chooks.
Reãycling (sórt-at source; past problems with mixing): Pgfer, cardboard ) Municipality;_glas_à
conia¡neï ¡n town; beei 6ottlàs - refund; cans banñeci (Oenmark); leftovers, plastics ) kerbside

ióll"ãá¿ & ?burne'd weekly; metals all together, heavy metals & batteries: 'toxic waste': personal

handover.

Materials & Energy Transformations
Transformer systerñÏn progress (self build): for 12V &24V systems to be completed for further
development.

coNNEcflvlw
Connection
iO-ï4 tr t. Âlborg. Work commutes (see lndicators). Private car solutions (not communal).
On grids for water, electr¡city, sewer. Cooking electric or gas.

Relative Disconnection
Local outlets: few & diminishi
shop under threat, therefore
Low need to lock doors.

ng. Shrinking local community so schoolclosed, industry closed,
aä consciously suppon shop & buy everything possible there.
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FEEDBACKS (Supportive Backcloth)
Positive (Catalysts)
Þr¡u"i" loÀg-t"r,i tuñOe¿ sharehousing, some rent subsidy from Central & Local Govt; similar to
nireJurirra"se scheme. Loans allowed îo% extra forenergy infrastructure because experimental
in¡t¡dt to*nship attitudes support¡ve. Support from knowledgeable local planner (suggested

location).
Co-mmuáity lifestyle very good: positive feelings from quiet country life, living with animals &

doing something for environment'

Negative
plañning & development constra¡nts & delays ) persilence needed.

lnitial lo-cal farmer attitudes competitive à meet them at their world model.
Concern about loss of town facilities ) active involvement w¡th local community act¡vities.

RHEOTICS
Past
Farming area on urban-rural fringe. Took 2 years' planning.
Present
Time over all: less doing chores, more at meet¡ngs.
Future
High fronts of houses above window level for future expansion'
Plãns for children & teens in common house, + guests maybe.

INDICATORS (Learning System)
Findings of env¡ronmenlalãccounting committee: Co2 50o/o of Danish average, wastes 112, water
25o/o lãss, expecting 50% next year; cãrs slightly > average, grid power less.

Space heating 5O% of usual requirement.

270



Table 129: BIFRRRES: Senior
Danish
Definition

'housing together'

Housing is built by quota and central Ministerial approval, to constrain
buildiñg for the wealthy, ensuring all social groups are taken care of.

ousing Associations.lnstitutions
with
Experience

network, shared activities, like-minded people, threat of
loneliness & anxiety.

Need to act 'in time' (before someone else or an author¡ty may take over
& ¡nstitutionalise).

Self-help; faci litate contin uing mobi lity, preventive hea lth, improve
quality of life; practical, daily, mutualsupport.

Replace some family functions (care & support of elderly members).

Social:Co-housing
Residents'
Goals

rcptimnternes Fællesbo" (23 in 22 houses)

"Det kreatíve seniorbo" (18 in 12 houses)s

"Hammerenen" (24 in20 houses)

Co-housing
schemes in
Odense

Professional expertise from institution.

lnstitution takes care of process and has past exper¡ence.

Keeps ageing residents active, often avoids care, broad social & quality of
lifé advantãges: savings on home help, home nursing & institutional
care.

Family substitute, especially valued when widowed.

Abil¡ty to pool costs for eventual household cleaning & other help.

Advantages

Risk of different rates of movement among grouP members'

lnstitutional resistance, inertia, misunderstandings, passive resistance,
conflicting rules, prohibition, plans may not f¡t rigid planning
rulelpolicies: not presently on same footing as ordinary housing, so
disadvantaged [even ín Denmark!U.

Orga n isationa I structure/j u risd ictions between institutio ns may create
cõnflict: co-housing is board-governed, so is District: may be hard to
please both.

bility for maintenance can be disadvantage (solutions

Possible illness & caretaking issues with age.

Extra strain on municipality as coordinator, adviseç supporter

responsi
ble).

of group splitting up.

Direct
possi

Disadvantages

Common areas must be designed for many different uses.

indoor communal activities.More space forDifferences
from Ordinary
Housing

Key Learnings

Building committee needed for large groups, to negotiate & form
agreements.

Architects & engineers etc. need to respect users'wishes & keep them
well informed.

ns.ration should ntended residents in a
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Future residents from waiting lists should also attend meetings.

Clarify sub-letting before issue arises: check renting rules.

Contact waiting list people well in advance of moving.

Design phase: cost-cutting efforts (painful): opt¡ons for residents to
supply own appurtenances to some extent.

lnitiative for building must come from residents and their interest
organ¡sat¡ons.

Process takes about three years: hard work for all; practical support
needed.

There is a need for organisations able to arrange contacts between:
i ndividua ls, senior citizens' g roups, potential f undi ng organ¡sat¡ons:
municipality is ideal.

Efficient, internal information structure needed, integrating Social
Planning & Housing & Town Planning.

Establishment:
Ten Process
Stages

1. Scope of the individual citizen

2. Forming a group & building an identity

3. Formulating the problem

4. Formulating project proposals

5. Municipal planning

6. Funding

7. Approvals

8. Dispensations & special agreements

9. Planning, design & economies

10. Moving in & starting uP.

Possible
Funding
Sources

Grants from Foundations for furnishing.

Mu nicipality, pension funds, lend ing institutions, housing associations,
building societies.

Tenancy types Private cooperative; f reehold; rental

'p.l Dannt* O7". Fcf¡hlich¡nonf af Scniar Co-holrsino Schemes: 1((Source: "Summary 97": 0;

provided to me by Finn Jensen, Head of Odense Munic ipality Social Seruices & Health
Department; also of Andelsboligforening Housing Association; lnterviews with Finn Jensen).

(Plate 16: Collage Permaculture)
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Figure 64: E5: Eight Steps to a Sustainable Communit¡l
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Iable 130: RRES: lssues & Solutions from Swedish EcoVil
Reasons/ Outcome
Heat ga oss

Community needs not met

Wheels get re-invented

Claim tn, or
financial barriers

ment &
inertia

Claim unmarketable

lnsincere industry

nadequate
syste m -wide

Community design
take longer than exPerts

government inexPert, Poor
ities

Do n nce
pass on how to deal with planners/builders, avoid compromise & control

costs

Don't rely on inexPert consultants

Using competent builders with sustainability experience

Deal with reluctance of local government & developers to repeat successful

demo projects.

re are 9 nce cs that disting

ing,

protection

overnment grants &

Financial incentives

Local admin. Needs knowledge, attitude, political will, structural change

lncentives consumers & i

Quality costs money

Pays off in long run: long-term view required

Recognise importance for everyone.

ln finance

Municipal task groups to help proponents with codes & speed up protocols

Delegate standards & code judgments to proponents

Provide financial support for planning, design & development for ecological
projects.

need for Mun pa to fund training itation services

find funding)
Community management an open question.

Mainly govern
Municipality

Local
facil

Extra consultants, facilitators
needed

Public initially unsupportive, now
impatient

depe
uncerta tn pool stze of
motivated, committed people

lm & frustration in
keen to

Corrections

(" exceptionallY-motivated,
assertive individuals prepared to
invest considerablY of their
personal capacities and financial

nonFi

Failure to ad
allocations

just government
for ecological housing

construction

I

more
cost&

costspervision,suffo
ildingbu

more

of information, news
of success, knowhow

Poor diffusion

Despite an 'ecologicallY mi
market segment, most
developments claiming
sustainability only focus on one or
few sustainability features

nded'

lssue

extensions & greenhouses

lncorrect house orientation
Excessive shading

lnadequate communitY sPace

lnadequate garden sPace

lnformation not Passed on

of glazed houseU

Reliance on
lndividuals

lnsufficient
Financial
Allocation

lncreased Time

Pace Slow

Limited Features

Problem Area

Repetition
Mistakes

of
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Need for training architects, planners

Train the trainers
Universities need to support (urgently), including partnerships with industry
to produce demonstrations.

onng a union for seeco-consultants

Re-allocation of infrastructure funding in longer term; eco-development
avoids marketing costs (pre-sold)

Look forward to economies of scale & economic benefit

Cost saving from self-sufficiency around governance, services and
infrastructure

Reduced maintenance budgets
of food, re-cycling, revenues, resource savlng.Benef its f rom self-provision

a proportion

problem-solving

Tax incentives, grants, performance-tied.

'give & taRequired: complexity,

Committed architects work
voluntarily, gain hands-on
experience; other architects
come along and want to learn
without paying, then run off
with the projects; volunteer
architects increasingly unwilling
to work voluntarily

How to account for
Complementary aspects: cannot
be justified using conventional
accounting

Diff iculty attracting f unds

while the interest is there

lnhibit cross-sectoral col laboration

Extreme sectorality in business
structures

Reasons/ Outcome

Emergent issue

Professiona I vs voluntary
lssue in Scandinavia & Canada

Not enough eco-architects and so
on to go around

foday's cost vs tomorrow's benefit
(social, amenity)

lssue

venture")
resources mental

all phases,

Professional & specialist
territoriality

Lack of human resources

Lack of will to assisUfacilitate

Power & authority
Cross-departmental communication

& decision-making: organisation-
focussed problem-solving

Technology transfer, training
programmes

lnertia of protocols & efficiencY
measures

Human
Resources

Futures Payoff

Problem Area

Corporate
Structural
Barriers
(Mirrored
Between
Municipality &
Development
lndustry)

on Perks & Van 1993:

(Plate 17: Collage: ESD (1) Der Seepark)
iplate f 8: Collage: ESD (2) Arabella Park)
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2.2.12.7 TRANSITION

CONTENTS

Table 131: Bl: Eight Major Uncertainties on Biosphere 1

Table 132: ES: Adam Smith's Ten Rules for Mindful Markets

2.2.13 CONCLUSTON

CONTENTS

Table 133: CM: Elements of Ecological Model Contributed by UHSE Approach

(Plate 19: Rainforest)
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TRANSITION

Table 131: Bl: Uncertainties on 1

on Da et al. 1997: 1

"The disastrous experiment of Biosphere 2
enough to construct artificial ecosystems"'

helped underline the human hubris of assuming we knew

277

1. Relative impact of human activities on supply of ecosystem services.

2. Relationsh¡p between ecosystem condition (pristine, heavily modified) & quantity & quality of
services supplied.

3. Extent to which services depend on biodiversity (all types: ecosystem/landscape, species,

genetic).

4. Extent of impairment to date, & distribution of impairment & risk by region.

5. lnterdependence of various services; thus secondary impacts due to exploitation of one

service.

6. Amenability to repair & restoration: extents & timescales.

7. Foreseeable technological substitution: effectiveness, scale, side effects.

8. Required proportion & spatial pattern of relatively u.ndisturbed land required to sustain

ãel¡very of eiseirtial services: locaì, regional, global scales; given technology & human activities.



Iable 132: ES: Adam Smith's Ten Rules for Mindful Markets
followi rm the fra for Korten's ed

Reasonable livelihood for the creator (who usually misses out).

Return to joy in creative expression & knowledge sharing as a way of life'

narrowly &property riintel limits.

High priority to dignified livelihood for all, avoiding extremes of income'
ritance & progressive income taxes.tnWealth, g

mindful choice-making; PolicYto know:Consumer's
toxicity etc.ld always support in full: products, processes,

on;

ucracy,

ub
Smith

n
Adam
&

by
itvuctiv

assumedmodel
r9h

ng;onry
&

participatoremo
lepatibcom

burealess
stzetes,

oñ,satisfacti
monopo

bJo&
Es:

capita
n

socialoca

public.

Government intrusion proportional to absentee ownership'

Favour local ownership (stake in community & long-term survival)'

Fees to offset substandard working conditions, environmental costs, faulty products.

Regulation & enforcement: living wage, working conditions, environmental protection [note this refers to IJSA, a model we seek to

emulate in Australia.I

serious consequences tocorporationsrketp incentive: correct ma onsns favouring

tf life were the currency, improved quality of life and planetary health would become priorities, & broadly inclusive decision making

Best indicators for human societies: conditi
teenage crime, illegitimate pregnancies);

on of the most vulnerable, especially children (infant mortality, childhood malnutrition,
ør n.iui"tGems biodiversiiy, populations (size of fragile fish, birds, frogs "').

¡t hasMoney is not a proxy for rities.nt

Rule 5

Favour full
disclosure.

Rule 5

Encourage the
sharing of
knowledge and
technology.

Favour human-scale
firms and
stakeholder
ownership.

3

4

Strive for equity

Put costs on the
decision maker.

2

Rule 1

Use life as the
measure.
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Global system of local biocommunities living within environmental means. Material & energy self-reliance at high level. Key to local

stability in uncertain global economy. Renegotiate trade agreements to return economies to local ownership.

Attention to ecological footprint. Stop appropriating other countries' carrying capacity.

aturenlocommunon

eco-means.LiveManage

lndividualism invokes coercion. Social identity invokes trust & mutuality

nction, protection ofconditions for efficient marketn

health: central.centralto market efficiency & socia

Making democratic market
rights, control of monopol

process,
infrastru re.ctutc

ue
b
d

pu
by

ofintenance
enforcement

mares,

Reclaim control of government & business to human scale.

Ethica

Rule 9

Honour
government's
necessary role

Rule 10

Maintain an ethical
culture.

Rule 7

Seek diversity and
self-reliance.

Rule 8

Pay attention to
your borders.

(Source Korten 1999: 1 transcribed, summarised)
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coNctusroN

Table 133: CM: Elements of Ecol Model Contributed UHSE

& Traffic,-Criteria, System Criteria,

csTheory, CriterionHie

Layercake, Multi-sca

Landscape,especraledge
Criteria

know
system
tcaog

Ecocycles,oñ,lati
lowa

Popu
all

nity
ry,

CommuOrganism,
teraHe,I

iotics,
5ca

eoticsh
Catastrophe,

R

t,

on
ractaF

cIS,

Chaos,

¡ctsmClass
Hieraing);

interest;oflesca
remenUmean

owbellesca
on

nrSm
Criteri

mecha
eachn

Theoryc
withn,toat

Suby

ementaryCom

20step process, UHSE

Sustainabílity Space

Loop, Fuzzyic Systems Theory,mework, matrices,

Scaling Toolierarchy types, holons, muHierarchy Theory, d

uman & systemsnsystems

UHSE framework

seen as similarly CDS
emerglngUHSE

Criteriathrough fullsetComplementary consi

Ego concepts integrated through TA, POP, Criteria Organism & Population; Deep Democracy
(Mindell)

social as ecologicalaecologicalwith sociauslonComplementary

& AspectsHuman

Allow for structura I and functional aspects

explanation within the complex world
mechanisticnding of the placeProvide an u

Provide concepts for working process and complexity

Tãke account of all scales and translation from one scale to
another

Take account of time issues

indeed also ?s if the ego mattered'
ttered', nd(a

with
mattered'

lationshipre
peopleif'as

thenglisi
maecotheif

reconceptua
'as

ln
rthEa

Assist

umanknowledge into atranslationowA
dominated context

evolutionary aspects of relatedness
accountTa amic, nonlinear an

Provide a framework for an 'ecological approach' to human
communities

require an ecological attitude
ideal and current practice)

of
not

flson
doesbut

compaeblena
encourag

(to
atthchpproaaaProvide

Locate
world

within the naturans and their

Characteristics Required of Model

280



Satisfying Unified Human Settlement Ecology Elements & Aspects

Mult¡-Criteria plus Unspecified Criteria; consider social in ecological ways; needs vs wants

Criteria Community, Organism & Constraints, Organising Principles

Possibility Theory, Fuzzy Logic, Fuzzy Sustainabilíty Space; new/old ideas with new
technolôgical options (eg participatory processes, inclusiveness, global community, love, );
systems training YK-12; Cohousing, Permaculture

Effort made throughout to base statements on relevant Science; checked wherever possible
in original authors' papers & publications for general readership

Exemplified by whole dissertation

Active use of compat¡ble models from several disciplines; Classicism has a place (constrained)

Framework supports (Edge of Chaos)

Trialwith OCW Project encouraging

CDS is equivalent to a language for cross-disciplinary translation.
1ary, zary g 3arv; few clashes expected (for example 'large/small sca

Cartography and Ecology)

Could apply actively across
le' opposite definitions in

Criterion lndicators and underlying revision of theory; Fuzzy Sustainability Space, lnfiníty
Loop, Traffíc Light lndicator

UHSE meta-model; Criteria represent disciplinary clusters.

Characteristics Required of Model

Connect the ecological and the social; internalise the
'externalities'

Take account of relationship issues such as values, ethics,
politics and policy

Suggest new approaches to the solution of eco-social
problems

Be le with scientific research and current practice

Suppon Eclecticism and the practical reality of Conceptual
Pluralism

Build on known strengths of other approaches

Maximise opportunity for creative problem solving

Provide an educational and integrative framework for
planners, policy makers, urban designers, academics,
students

Co-orientate multi-discipl i nary commun ication

Provide a framework for implementat¡on and evaluation of
eco-integrat¡ve strateg ¡es

Locate author's work on a framework which allows
translation across disciplines and subject areas.

(Plate 19: Rainforest).
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3 APPENDIX C: TOOTS

3.1 INTRODUCTION: USE OF MATRICES

USE OF MATRICES: CONCEPT GENERATION AT THE EDGE OF CHAOS

The use of matrices in this dissertation is related to both the lnterterence Field concept of
Ecological Fietd Theory (EFT) and the concept called_'PO' by-Edward De Bono (De Bono 1972:8'l)-
Links:- Criterion FeedÉacks: Naturat & tnstitutior al Constraints & the Replacement of Contelft.

De Bono uses the device (PO) as an 'intermediate impossible' to escape from a fixed logical point
of view and induce lateral or creative thinking. PO can be used as a challenge to absolutist

d
widely used in organisational development).

For example 'women PO buses' may generate concepts such as appropriate timetabling, review
bus sizes,'seat and step design for imãller scale people, provision for parcels, pushers and

bicycles, disadvantageb group input in decisions, colour schemes for stress reduction, service
attítude in bus comõanyl commdnications training for drivers, review of location and frequency
of bus stops etc.).

Many of the 'Tables' presented throughout this w_ork are 'right brain' or 'mosaic' tables: they are

not intended as statements of best prãctice nor of researched results making any claim to
to demonstrate the type of thinking
systems, as each team must do its own
k through an idea: this left brain work is

ated concepts. With right brain and mosaic
or brainstorm with each combination, then

,float with' all the information until an appropriate solution for the site emerges (logical

thinkers who have not developed this aUitity may experience negative symPtoms from the
apparent loss of control! An 'ällowing' attitude is essential). The table headers are a discipline:
tháy insist that one at least consider all those combinations'

Options for organising such emergentsìnclude lists, Buzan Mind Maps, filling the Matrix with
simple descripi'ors or tlhe strategiel, or functional chunking in ways that w¡ll be evident for any

particular project and its localconditions.

relies on having a

;:i?:i""i'"X'; ist

instead of just asking (for example) 'Whãt features do we want ¡n this design?', we would say

'What is the key Vis'lõn?' (Unspecified Criterion); 'What relationship do w9 want with the
community/ w¡íh¡n our team/with authorities/with the local community of living bein-gs?'; 'What
are our pá;tern goals for the Landscape?'; 'How will we approach the meeting of different
needs?'.

Havi holistic brain will be needed again
for i so on, of exPert to bring in to
deal s Lands t?' and 'How can we find a

way to do this?' should prevail, not 'We can't afford that'.

The following Table overviews the 'Tools'.
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3.2 TABLE: UHSE TOOTS & USES

Most Criteria can be related to any Hierarchy Type, but
Hierarchy Theory works where tÉe system éan be deco h

smaller, faster ones (Rate Hierarchies). Where entities
independent perspectives like Concep
'emergence', 'cover set' and 'context'
relationships. This Conceptual Exercis

Criterion Community is complex and multi-facetted. This tool is a set of subheadings-that.help notto
-"rpecis 

and set up ãppropiiate research and stakeholder consultation or consideration. lt is called a

because it may bè sden tó flow downwards as an approximate Dominance Hierarchy'

€ulture, values and belief systems tend to persist longer than the legislatures t han enforce the rules based on those

things. Contracts are shorter still, quotidian relatioñs shorter still. Competitive and Cooperative paradigms can

Ùòtft"U" described by a Dominance'Hierarchy: one has a pecking order structure, the other has a f lat structure. The

Organising Principle is still 'power relationship"

miss relevant
'cascade

First order versions of the UHSE Matrix, of increasing complexity.

Used for teaching, concept generation, guiding date seeking, data organisation, wholistic integrity checking for
projects.

supposed
affiliation

n

ans
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itybi
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'Spiders90
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format
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entries)rc
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rofessional

ng)
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for
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nt
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a
a

conte

gather
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the
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ggested
to

u
bt

of

s

n

way

(from

lh¡s
marka

satio

ient

re
lysis

c

ana
the
down
effi

Organi

Purpose

Distinction between left brain tables and right brain (and mosaic) matrices.

A table is a two-dimensional exposition of facts or relations in compact, comprehensive form (TMD).

A matrix gives origin or form to a thing, implying a skeleton on which other elements are built (TMD)'

Fuzzy Cognitive Maps are matrices, which represent complexity and the connections between elements in a way that
allows emergence of complex interaction outcomes.

Tool: 'Community Cascade': A Tangle
of Processes

Tool: UHSE Criteria: Essences &
Themes

Tool: UHSE Basic Framework

Tool: UHSE Matrix

Tool: Hierarchies lmplicated in
Different Criteria

Tool: lnformation Spider - Traffic
Reduction through Urban Design

Tool

Use of Matrices
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Tool: Boundaries & System Constraints
for Hierarchy Types & Criteria

This Conceptual Exercise helps identify two things: what elements will need to be re.plac.ed.

system is to be managed art¡f¡cially; ãnd what might be the natural constraints which, if d
perturb or disrupt the sYstem.

Constraints (here negative or balancing Constraints) help keep a system in tunewith its environment; otherwise-;";*ãtpàr¡t¡u" 
feldUack may desta'bilise and set up ä per[urbátion powerful enough to pullthe system off its

Attractors, and even destroY it.

(context replacement) if a
isrupted, are likely to

Tool: Fuzzy Sustainability Space
Structure

Tool: Traffic Light lndicator

Diagram illustrating 'sustainability' (also a challenge to define it appropriately)
apþroaches to complex system function and its relationship to 'sustainability'.

Traffic Light: a simple means of presenting sustainability progress information to the public.

Possible basis for new concePtual

Tool: Scale Analysis Table ainly for teaching and consciousness
especia I ly re resource/materia ls

Used to think through and record relevant scale ranges for each Criterion, M
raising (for instancé a reminder to consider Biosphere Scale. in- locgJ.Proiects,
selection, functional site design and building/urban form. (After White).

Tool: 20-5tep Design Process

Tool: Design Loop (after Holling)

of project life cycle, and where theTools to assisVsuggesUteach a design process (stepwise), emphasising staging
various stages f¡t ¡nto a bigger timescale.

Tool: Design Process LooP

Tool: Self-Referentia I Matrix

(Tables of Criteria x other Criteria or
subsets)

Matrix: used to track more complex linkages between Criteria. Best used as a separate exercise for
n to explore the connections. Ei<amples oÍ such exercises include: 'Community Cascade' (Community x

'UHSE triteria x Climate Change' (Eiements - Climate Change x Criteria); 'Criteria x Boundary TyPes'.

Constraints x Criteria); 'Conneðtivity x Criteria' (Connectivity x Criteria); 'Criteria x Time - Second Order

Second Order
each Criterio
Community);
(Feedbacks -
Matrix' (Rheotics x Criteria).

Tool: Questions for Human Habitat
Designers

Teaching aid for student designers

Tool: Conceptual Tools for an
Ecological Approach (all sources)

Database: Places & Learnings

Resource tool, indicating patterns of suggested solutions from many hundreds or thousands of 'list builders'.Database: Collated Lists x Criteria
(Resource Tool)
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TOOL 3.3: INFORMAT¡ON'SPIDER'

PEOPLE
MOVEMENT
CAPACITY:

TRAIN>LIGHT
RAIÞBUS>CAR

GRID BASED
SYSTEMS

PEDESTRIAN & BIKE
PERCOLATION

OPPORTUNUTIES

WHOLE CITY
APPROACH

(AVOID
PROBLEM OF

TRANSFER)

PROVIDE
WINTER
SHELTER

RETROFIT
CENTRES FOR

MOIXED USE

MUTER
CYCLING
AVENUES

TRANSPORT
INTERCHANGES

DEDICATED NON.CAR
ROUTES

AVOID
CONCENTRATION

OF TRAFFIC.
GENERATOR
BUSINESSES

INTEGRATE
RELATED
POLtCIES

TRAFFIC MIX
ZONES

REDUCE NEED FOR
TRANSPORT: DEZONE

LAND USE;

TELEWORK

INCREASE
PUBLIC

TRAFFIC CALMING

REDUCE PARKING
(GRADUALLY)

CAR FREE ZON
SECURE CYCLE

PARKING
MANDATORY

FOR
WORKPTACES

PRE.EMPT
BICYCLE

CONGESTION TRAFFIC
EFFICIENCY

TRANSPORT

(Based on Rounsefell 1994a: 145)



3.4 TOOL: UHSE CRITERIA: ESSENCES & THEMES

Criterion Essence Themes

Scaling Set Limits Criterial Scale Ranges

Community Relationship Mutual accommodation

Landscape Pattern Functioning Landscape

Elements Physics Physical conditions

Genius Loci Sensory Sense of Place

Biotics Being Conviviality

Organism Function Health & wholeness

Population Satisfaction Magnetism

Ecocycles Processes Nature's cycles

Human cycles

Connectivity Flows Barriers & Bridges

Feedbacks Supportive Backcloth Positive & negative
Constraints

Rheotics Becoming Volution

lndicatorc Learning Wise management

Unspecified lntegrity check Holding the Vision
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Criteria Principal HierarchY TYPes Comment,

Unspecified

CommunitY Dominance, ConcePt
(Humans), SPace Time,
OpportunitY, Constitut¡ve.

Humans anlm &
colonists) supra-i ndivid ua I attachment, vegetation.
Human-Nature relations. Strategic Planning & legal
co

landscape Time, N
Constitutional

I patterns em me, proximity.

Elements Space, Time, Const¡tutive. on + rates
me; climatic events, weather).

Genius Loci Space, ConcePt, Time,
Nested.

events

Biotics Sp.¿ceJ¡me, Co nstitutive- & sca of ranges emergent
vegetation, climate,function (for example habitat);

biomes at different scales.

Population Space, Time, Conceptual
(Decision, Opponun itv).

& fluxes over resonance, ess,

single species.

Satisfaction. Nested Populations eg bowel flora,
m

Organism Space, Time, Nested. Location, process rates, resonance,
function. Parts in wholes.

Ecocycles Time, Space. Process rates, diffusions,
systems. ManY scales.

Systems in

Connectivity Space, Time, ConcePtual,
Constitutive.

nce, uxes, n, access.

hierarchies, lnformation Superhighway'

Feedbacks rimffiequency), SPace,
ConcePt, Dominance,
Constitutive, ConcePtual,
Opportunity

Entrainment, lim iti ng factors, cata lYsts. Drivers,
Stoppers, Gatekeepers, Attractors, Repe llors.

Rheotics Time, Constitutive. Change/time, evolution, emergence.

Landscapes (tangibte & intangible), Backcloths:
evolvino.

lndicators

3.5 TOOL: HIERARCHIES IMPLICATED IN DIFFERENT CR¡TERIA

& System nts &

Sample questions (refer following Figure 'Community Cascade'):

How far do we need to go with this project?
- What is the state of the community-of-living-

what scales? - what ínterterence fields?) Whe

- How thick is the glue? (Constitutive). How

- What is the local culture? (Dominance, Con
(local scale)? Dominance Hierarchy can includ
between levels.

- wfræìã"Jfiãfgou"rnrent can involve us directly? (Dominance: potent¡ally all scales, especially State,

Local)
- Wtro owns the land & the land next door? (Dominance; Conceptual: social Contract with

governmenü local, State, other.scales)

- w-nüìort ãt é*pé-rti ão wä needZ (Constitutional, usually local scale x other Criteria)

- WËi Sirategic þlans affect us (all scales?) (Dominance, Conceptual).
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3.6 TOOL: 'COMMUNITY CASCADE': A TANGLE OF PROCESSES

BELIEF SYSTEM
õãü,ãbgyrcrltur" (especially relevant whgl working internationally or with subpopulations)'
tdeation Tíncluding noi¡ons oÍ rights and obligations; vision).

GOVERNANCE SYSTEM
lnstitutions (Parliament, Executive, Judiciary).
itãiùièitn"ì¡f¡e¿ freaties, Conventions, Foimal Rituals, Rights & Responsibilities, Duty of Care,

Codes, Licences).
SuUs¡ãiä.V & lower scale institutions & ¡nstruments (especially reg.ulatory context:Planning
- 

aãy1¡, Oeíelopment Plans, regulations, required permissions, Codes & standards, Strategic

Plans, contracts).
Policy.
Police & Enforcement.

FORMAL CONTRACTS
i¡ñctuJ¡ng legal ownership, partnerships, legal duties, Permissions, Standards).

FORMAL EDUCAT¡ON & TRAINING

STRATEGIC PLANS ALL SCALES-trategies: 
lnternational (Biodiversity, Social, Population, Health etc), National, State,

Regional, Catchment, Local.
locã ect¡on plans (project implementation plans: roles, accountability, benchmark,

management plans).

COMMUNITY OF LIVIIIIG BEINGS
Bioregion, plants, animals including humans, fungi, microbes.

COMMUNITY GIUE
Shared values, activities, bonding, sharing, reciprocal behaviours, mutual support, tolerance
for diversity.

COMMUNITY OF PROJECT STAKEHOLDERS
rs, other Biota and water at each scale, and Partnerships between
sted groups).
rs, NGOs, CBOs, compet¡tors, supporters, envious others.

'ourslDERS'
nãóresettteO because of the special rol indell

1988). These include vociferous activ
piõtáaionìtts, and other difficult or alarming and

have their concerns met.

INFORMAT RELATIOÍUSHIP & EDUCATION
Building & maintenance (91 hips, a.greements, deals, reciprocation,

obligaiions, expectationl nt, stakeholder consultation, family
oblilations, dut¡es, Group ps, educationalcampaigns'

I NTRAPERSONAT RELATIONSHIP
State, personallndividual personality, personal standards, Frame of Reference, Parent Ego

learning, serenity
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Toof 3.7: Structure lor Fuzzy Sustainability Space SA System Attractor: can be
thought of as 'glue' or SuPPortive
Backcloth

DE Dynamic Equilibrium

v The 'void': the 'sPace'
between a system and a larger
system to which a system may
collapse f rom overconnection

CTr, Cf2 Critical fhresholds

DZ Danger Zones (orange'
red)

SC System CollaPse

SSS Smaller Scale SYstem, to
which an impoverished sYstem
may collapse

V.,-, Variables exPressed as
unitary value range; running from
-1 (CTt: underconnected sYstem
collapse zone) - +1 (CTrl
overconnected system collaPse
zone), Each element has its OOR
(Optimal Operating Range), from -
I to +1. OORs are dePendent in
turn on lower scale entities,
which also have OORs.

When a variable (sYstem
component) is running at either
of its extreme values, or one
variable is privileged above
otherc it sensitises the whole
system to perturbaton (Variable
vJ.

The Fuzzy Sustainability Space incl n gree
;åù";ã;ltthe edge of chåos zone exlern movtng

arbund its Attractór, able to resou est¡ng
(represented by circuits 'DE'. Crossing the orange dan_ger zones, Critic
destruction). ln these zones the syste-m is prone-to col-liapse, from und ay sl¡p to
new tocal Attractors (dotted lines) at different OOPs (after Kay)'



3.8 TOOL: BOUNDARIES & SYSTEM CONSTRAINTS FOR HIERARCHY TYPES

& CRITERIA
Entitv Boundarv Tvpe
Rate Hierarchy Frequency, resonance, synchronicity, ny ruence/ dissonance

Soatial Hierarchv imits &
Dominance Hierarchv Control.. rltles. requlations, enforcement; surveillance' Plans, Proiect Briefs.

Conceptual Hierarchy & tra tnt avar labil¡ty knowledge, rgnora nce,
ntel ligence; models (bl ind to things omitted), Fra me of

Community systems, Values, Ethics, expectations,
of Reference limits; Terms ofobli (social constraints); Frame

e)ítent Satisfaction/
landscape Natura soil, re, pests & diseases) & human

('development', exotics, fires, clearing, monocultures, toxins,
slaughter/hunting & trampling, disturbing) impacts. Spatial,
fractal observation

Elements of rum: sor type, water biome.
Physical limiting conditions (flows,

of Nature.
ing, temperature, pressure etc), Laws

Genius Loci Perception, range 1A sensitivity of

B¡ot¡cs resources ual¡ty), ecolog rca of
ecological, co-evolved
constra¡nts, toxics.

cl imate character & rel ta bi , physical

tnt vafla
Population Availability of resources: needs, wants, p roclivities (Satisf iers, Pseudosatisf iers)

Population size;
Abilitv to mobil

relative predator
ise, collectivise onal hnr rn¡{rnrl

Organism da
Overall function fatus: ava¡ lability of resourcelneeds for maintenance
through life cycle.

Limiting factors (Constrain$) at higher & lower scales (slower & faster); health
& funãtion of its components; nutrition, micronutrients; relations with

ionts flora).

Ecocycles limits): tem pe ratu re, pressure, idity, albedo,
rel iabi lity of climate

Connectivity Con & va lency, hu
Relative d rscon nection (spatia t, tem pora emotional, sp intellectual,

n

Feedbacks Signal
rates.

receptor nction, action potenti

Capital availability: financial, socia l, ecological, intel lectual
Response-ability.
Network

Chanqe
lndicator @ledge), research, finance.

Commitment (or lack oÐ to learning & change (measurement so as to divert
enerqv for action).
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Tool: 3.9: Traffic Light lndicator

-TRAFFIC g6pir,: lmDrcnroR FOR pUBLfC REPORTING

ConAit¡nnl¡nditatorste¡rO,.lite'Pátfrology.165¡5.t9'inpliqtpflyifqnaiqn:'lndicators '

shqr.¡ldlåtio. be.soqghitlwhi'chlemphaiiie.sisteni heatth arid.lèsd.ts pieVéntive . . . .

*'åiùJiàifg.ilã'.¡" ¡o tg'omo¡ ¡tiratign:9i è¡iqq mänaeçmqn1'. .,. . .

...
The sãmE in.dlcatbis ofterllexptebs either.heälih or.dWfu .' . 

l

þpèr"¡nqt;ps.¡(oqBilcan-deiinewn31wq'pqtieGiq -. 
::':

ilt"';g ¡!.e¡ír.t¡i¿.r.nëiç.dtorþ ar.e.inlthls.r'ange we.cän Ðe 9gn!!ent that.we'rþ.oh .'.'.'
*,ri.,........:... ..':. '....' .. '.:' :.:.......:.; ;:; . .....
Bericnrnåifr ioracr..¡iCles) ¿ah then i"iàte tqla.hÍe :ine '

i.çquld i tY siace as'

s,dnd'a' \ryith.:..
iilìenèe) in.aclrangin9...'.. - :'. :

¡qa¡ fl1e.o¡qngg-g¡eg¡ bgroqr: .

ie1ea1íyeadgnllliifll ::::: :.:. ...
l i,.r'"; þeqn.m¡4 o6seivà1.i9¡.ttrát ¿eeisio¡. m¡alSqiq wtrqiq.¡.op it.¡'s. tp reipqng.tg' . .

i in.¿i.uibi, oftenlhave a ¡igniti¿ant level of.cbnfúilón about virtiat ihe! arÞ.and how .

.,b *it;;;;áU+ltít¿ñtinluori i'proyqme¡rl ebjectiyê¡ 1ao1wi1¡i1á¡{ins 1ñer¡'

.highstEtÚs.andäisÚmed¡ntetligence).This.diabrem¡ppeàritþfqlfil.su.ch.àn.aim;þnd.tq

; 
Ce:."Èã ø.O1,uri5.i¡9o*ii'q.Aal.¡ã alcomoal} tl¡ ryq:tl:t - 9.9v9i¡mqn1;TfPo4Ð:; . . ' .



Cr¡ter¡on Essence Themes Subsets & Too
Scaling Set Lim¡ts Criterial Scale

Rândes
Scale Range each Criterion

Commun¡ty Relationship Mutual
Accommodation

Culture & Belief Sylem
Governance System
Formal Contraqts
Formal Education & Training
Strategic Plans (all scales)
Commun¡ty of Living Beings
Community Glue
Community Of Project Stakeholders
'Outsiders'
lnformal Relationship & Education
lntrapersonal

1åndscape Pattern Function¡ng
Landscape

Existing Landscape
lndigenous Matr¡x & Patches
Link & Buffer Zones
Working Landscape
Built Environment
Bioregional Restorat¡on Plan
Maos

E¡ements Physics Physical
Conditions

Earth <+ Water <+ Fire <+ Air
Climate

Genius Loci Sensory Sense of Place History & icons
Bioregion Definition
Spirit of Place
Sensory: Visual, Auditory, Kinaefhetic, Olfactory Tactile,

Gustatory, Emotional, Spiritual, 'vibes', Feng Shui
Stimulus

Biotics Being Conviviality Life support
Life Supported
Restoration

Organism Function Health &
Wholeness

Basic Needs for High Level Wellness
Holonic Function

Population 5at¡sfâct¡on Magnetism Populations & Subpopulations (Attractor Landscape)
Traffics on Attractor Backcloth
'W'('uêçtions

Eco<¡rcles Processes Nature's cycles
Human cycles

Materials & energy transformat¡ons
Resource Conservation
Ecocycles & Loop Closure
Dissipative structures (Negentropy)
Ecolooical Services (all scales)

Connectivity Flows Barriers & Bridges Commun¡cation
Connectance & Access
Disconnection & Risk
Relative Disconnection
Mu¡t¡function
Partnershios

Feedbacks Supportive
Backcloth

Positive &
Negative
Conlraints

Pos¡tive Feedback (Catalysis)
Negative Feedback (Limit¡ng Factors)
Return Times
Emergence (of desired Traffics)
SWOT Analvsis; Confraint Map

Rheotics Becoming Volution History & Change
Periodicity
Proiect Staoino

lndicatons Learning Wise
Management

Sustainability Definition
Scenarios (Compass to Preferred Futures)
Staging (planning), Benchmarks lndicator Selection
Moãitõring & lmþrovement Programme: PDARWWÎT
Public Reoortino

Unspec¡taed lntegrity
Check

Holding the
Vision

Contract
Framework Concepts
Extrâ Cr¡terie

3.10 TOOL: UHSE BASIC FRAMEWORK

17 Plan-Do-Audit-Review-When-Who.
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3.12 TOOL: 2O.STEP DESIGN PROCESS

Health con redu

ious Constraints.

DB.
Fill in as you go: loose

mfolder

n¡t¡ons.'Preferred Future'

olders from this point

Remember Nature & Ecocycles
as key stakeholders.

I nformation open, respectf u l,

appropriate level: keeP
accountability, research &
learning in mind.

Ensure funding for CommunitY
relationship.

Start approvals process 'in
principle'.

usion ofriate iApprop
stakeh
on.

Creative expression

Constraints (1Connect

EXTENSIONS
scope for conceptEsta

evolution.
Obtain

results.&

for all ncludin desi team &

ncomFor
dataer matr¡x headings,le RangesDescribe site x Criteria, Sca start to

call in data needed laterstart data col
asOFor

& time lags.
lnformal: õeals, relationships, alliances, friends, enemies, gatekeepers, stakeholders: identify'

Stakeholder List: include ecosystem, biota, local government catchment boards, Urban Forest

ist needed approvaip, obligations; Strategidplanning context:

ity;ity,

r,

ity:

ity,

reacl

system;

m

with

for

n)
meetings.

tea

lientc
nced

records

origi

la

speed

m;

and
ba

to

nformal

project

up

nsport,

syste
on

stake
tra

all

king

activities

notes
ma

active

g¡ng

up

affic,
a

licity
n

n

(tr

commonal

rm

gro

bri
pub

&

ing
info

for

decisio

tim
ng

interest,

rative

d¡

eeds
further

u

n

rpose,

labo

n

m

ncl
u

Seek
systems);

ative/competitive;

external)

p

co

tea

n9s,

&

e

nal,

nship

commu

cooper
ships;n

ng

meeti
gend

atio

(inter

ñê,
atio

all
(rel

sce

age,

existi

rel

of

overnmentg

itica
ntia

ne
system

rking
pol

records

defi
ng

development

pote

wo

Cohesion,

n

structures.

owners,

t):
lue

ons:
porti

Ir

entify
qual

re
Writte

Itati

¡d

fo

&

m.

u

for

Pg

style,
tm

ons:

a

Commun

p

cons

plans

system
lati

&

nication

on:

on:
ng;
nternal/externa

u
ute

(¡

d¡

ust

m
isp

lationshi

iodiversity

ucati

bpopu

ue

nformed

incl

bui

d

action

B

Ed

Com

Su

Re

G

Contracts, legals,

Concept flexibility.
Scale x Criteria; Criteria x Scale Ranges (Scale Plotter); Chunking.
Space: Bioregion vs Site.
Time: RheotÈs (systems, frequency & resonance thinking mode).

(4).SustainabilFunction:
for Bioregion aCriteria x Project objectives: p

ACTIONS

Logo; Vision Statement. lnitial publicity
themes, whatm,about, forEstablish what Contract

Esquisse: walk & feel out record sensory impressions.an
ritual issues.scShu

6. SWOT ANALYSIS
7. START MATRIX

8. DEFINE NEEDS

5. COMMUNITY &
POPUTATIONS

(Relationships,
stakeholders)

(Regulations)

3. SCOPING

4. DEFINE
BIOREGIONAT &
PROJECT
SUSTAINABILITY
SPACES

STEPS

1. VTSTON

2. GEfìllus Locl
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EXTENSIONS
Distinguish between wants &

needs.
Note any trends to harness
(cater for).

Note: democracy towards
stakeholders places Constra i nts
on land-owners''rights': EPP

expects such Ethics of owners.
Feedbacks, Organism
Needs (8).

Review Scaling for overlap.
Backcloth: how willthis show be
kept on the road?

Good facilitation = key strategy.
Listen to dissenting voices &
seek both/and solutions.

Publ icity opportunity.

First left side lnfinity Loop
subcycle.

Conti nue/repeat stakeholder
input.

Preempt rear-guard & other
activity; keep processes open &
respectful.

ACÏONS
Clients, Stakeholders, design team, builders, visitors, users.

Needs, wants/satisfiers: Maslow, Transactional Analysis, Max Neef. Approximate, for whole life
cycle (lnfinity Loop). Avoid transient fashion & ephemeral values.

For Backcloth elements.
Nature as a stakeholder: indigenous flora & fauna: needs for regeneration, protection.
Long-term maintenance needs: artificial context replacement (eg watering systems, shelter).

Brainstorm desired functions: list elements needed.
Bubble diagram: work from list & relate to site & Criteria.
Constraint Map; more detailed SWOT Analysis.
4 Hierarchies: spatial, frequency, conceptual, dominance.
Limiting factors: x Criteria.
Catalysts: full Resource List x Criteria; startup & maintenance funding, separate major & minor

budgets.

Preferably Charrette, or in-house.
Strategies: start with land; build Nature in; needs-based design; seek learning opportunities;
Comþlementary switching (perception /measurement /interpretation, rate dependent / rate
i ndependent; su bject /context; structure /f u nction).

Floor map tool for stakeholder-designer groupr (walk about, build & place elements
intuitivély/experimentally + discuss); photocopy enlargement of site map (approximately x300),
rough cardboard models.

'Emergence time' important to allow time at this stage, 'sleep on it', ask for individual concepts.
Sustainability Space: keep checking sustainability of solutions.
Unfoldinq: final concept qradually emerges.
Complete data collection.
Write up: under Unified Human Settlement Ecology headings.
Finalise lndicators: refer to Sustainability Space; organise appraisal pattern; establish specific

responsibilities for reporting, appraising & action.
Check final concept & modify: against Sustainability Space, original Vision, Constraints Map, SWOT

Analysis, any other tools.
Build final conceptual models; plan & present Exhibition. Publicity opportunity

Glue Appraisal (stakeholder community); FEEDBACK from Stakeholders & Exhibition. Listen for
dissenting voices & new ideas.

STEPS

9. FUNCÍIONAL
DESIGN

10. CONSTRAINTS

f 1. coLLECTtVE
DESIGN PROCESS

12. DATA
MANAGEMENT

13. REFINEMENT &
EXHIBITION

14.'WEATHER
REPORT'
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EXTENS¡ONS
Seek'both/and' solutions.
Avoid tradeoffs damaging eco-
social.

Community Land Title needs
Company & management
structures, and Covenants
expressed as By-Laws.

Local input, 2no hand materials,
purchasing policy.

For EcoVillages, ongoing
funding and waiting lists may
be issues.

ACfroNs
& acceptance process based on all with project Vision

Unspecified).
Final Plans & working drawing; final approvals. Re-exhibit if needed. How well is Nature doing?
The ne hbours?

Doc ument steps & stages: e lements, what, where, how by when.
Set long-term appra isal cyct e, revt ew nd icators: P la n Do Audit Renew When Who
Reso urce List: confi rm & action; budgets, accounta bit ity, negative & positive constraints; fo ow up

non-financial reso u rces & catalysts. Marketing plans & strategies.
Ensure man roles & rsonnel in clear & ble; education.

Set po lctes on site management & materials (estimates, sou rcing materials for best eco-outcomes
availab OH waste, water & lution
Self-build management to ensure co OH&S and other Reg ations.

Maintenance & Review. Aud¡t & renew cycles. until renew/repair no longer appropriate'
Continuous improvement.

Reuse/recycle materia ls.

STEPS

15. FEASIBITITY &
TUNING LOOP

f6. STAG¡NG

17. SrrE POLICIES

18. BUTLD

19. MOVE TO
SECOND PHASE OF
INF¡NITY LOOP

20. CREATIVE
DESTRUCTION
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TOOI 3.13: DESIGN PROCESS LOOP

1-20 Refer to 20-Step Design Process previous Table (Tool)'

tr tr

tr

-

t-
--

'TRIPLE BOTTOM LINE'

A
B
c
d

Design-Build CYcle

Own-Operate CYcle

Post-Feasibil itY Tuning Process

Preemptive Maintenance LooP

qd



3.14 TOOL: UHSE MATRIX: EXTENDED

Water: catchment, seasonal rainfall , rain shadows. surface flows, hydrology, aquifers, wetlands, drainage, r¡ver systemt

water bodies, qualitY, sources

Fire: natural fire régime, explosions & hazardt vulcanism, seasonal.& diurnal te.mperatures, seasonal solar exposures,

-soläiãicess, 
frost pocÍ<eti energy sources, urban heat island, building & road albedo

Air: wind roses, urban wind tunnel effectt airsheds, quality, noise, odours, gases

erosion, landsalinisation, intendedor
types,

present
metals,chemistry,

lndioenous Matrix & Patches: audit & map patterns (Link Criterion Biotics)

Links & Buffer Zones: audit & map: edge effects, water-borne pollutants, human & natural barriers (Link Criterion

Elements)

Working Landscaoe: audit & map; Nature's work, human work (food production, mobility, major works. buildings) (Link

Criterion Ecocycles)

Built Environment: map patterns green spaces & connections

Bioregionãl Restorat¡on Plan

Maps: check other Criteria for mapping needs

water

Governance System: relations with officialdonl, plans, approva.ls. pe.rmissions required; internal governance, decision
-ñakingJtrt ctut€, tasking; positive relationship building with authorities

Formal Contracts: existing Constraints; land ownership;

Formal Education & Training: personnel selection; information sourcing

Strategic Plans: define strategic context all scales

Communi9 of Living Beings: define for local area; retain awareness

Community Glue: current cohesion; neighbourhood relations & inclusion; community development act¡vities; communiÇ

service

Community Of proiect Stakeholders: including Nature & neighbours; early inclusion, continuing inclusion

,Outsiders': 'loose cannons', NIMBY people: inclusion, active listening, information sharing, l-thou

lnformal Relationshio & Education: inclusive workshops on project aspects

lntrapersonal: listen for & respond: external, internal (project team)

situationne

Earth

Water

Fire

Air

Climate

(Maps)

Existing Landscape

lndigenous Matrix &
Patches

Links & Buffer Zones

Working Landscape

Built Environment

Bioregional Restoration
Plan

Maps

Subsets & Tools

ScaScale Range each
Criterion

Governance System

Formal Contracts

Formal Education &
Training

Strategic Plans (all scales)

Community of Living
Beings

Community Glue

Community Of Project
Stakeholders

'Outsiders'

lnformal RelationshiP &
Education

lntrapersonal

Systemre&

Physical
Conditions

Functioning
Landscape

Themes
Criterial Scale
Ranges

Mutual
Accom-
modation

Physics

Pattern

Relationship

Essence

Set Limits

Elements

Landscape

Scalln9

Communit1r

Criterion
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me,

recent;

Bioregion: sense of local territory: catchment, vegetat¡on, water, community

Spirit of Place: local sense of place. icons, interpretation, meaning, ambience

Sensorv: visual (vistas, visual axes, æsthetics), auditory, olfactory, gustatory (taste, flavour), tact¡le (textures), kinaesthetic
-iñõíement),'emotional, spiritual, Feng Shui energies, EMR, intangible 'vibes'

Change: planned or projected

air qua

& stability, terra¡n, waste vegetation, food production; psychological well-being

Life Support: Habitats: audit & map vegetât¡on & biotic associatio_ns & quality (no of storeysvegetation, paJch sizes'.:ã;ffitj; 
iOØ ¡n¿ig"nðus matr¡i, abundance; radiation effects, ioxicity audit & map (seek history of land use),

Carrying Cãpacity, Critical Thresholds

Life supported: biomass, biodiversity: plants, animals, humans, microbes, fungi (genetic library): audit & map

Restoration (8 Strategies)

exerclse, access to hea &
mental, (including contact w¡th social, economic, occupational

Holonic Function any asoect of oroject: Bubble Diagram; Animal metaphor; resilíence, stability

'w' ons:

Who ffraffics on Attractor Backcloth): demography, population, including biotic populations , subpopulations (eldert

ãdolescents, younger children, infants, disabled, gender)

Where: (location)

l^lhy: Attractor Landscape: needs, wants, proclivities, fashion; markets; project aspects

processes, ma streams,

animal, human & labou I, lndustria Ecology, wastes, molecular

Resource Conservation: (5 Rs): Reduce, Reuse Recycle, Reform, Repair

Dissioative structures (Negentropy): Nature's factories, service providers & waste management

Ecological Services (all scales): relationship to project decisions (materials selection, sourcing & processes)

Ecoorcles & Looo Closure: especially waste & resource streams; special attention to carbon cycle integrity (carbon sinks

[soil. vegetation], non-clearing, avoid fossil fuels)

I

Subsets & Tools

History

Bioregion Definition

Spirit of Place

Sensory

Changes

Life support

Life Supported

Restoration

Basic Needs for High
Level Wellness

Holonic Funct¡on

Populations &
Subpopulations
(Attractor LandscaPe)

Traffics on Attractor
Backcloth

Materials & energy
transformations

Resource Conservation

Dissipative structures
(Negentropy)

Ecological Services (all
scales)

Ecocycles & Loop Closure

Communication

Connectance & Access

Disconnection

Relative Disconnection

Multifunction

Themes

Sense of Place

Conviviality

Health &
Wholenes

Magnetism

Nature's
cycles

Human cycles

Barriers &
Bridges

Essence

5ensory

Being

Funct¡on

Satisfaction

Processes

Flows

Criterion

Gen¡us Loc¡

B¡ot¡cs

Organ¡sm

Populat¡on

Ecocycles

Connect-
iv¡ty
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Extens¡on

synergy, strategies, mu

Partnerships: task teams, subcomm ittees, networks

Risk: q-Connectance, impactt protective sub-unit structures

n9, support.
list)

Negative Feedback (Limiting Factors): ecological Constraint , resource Constraints, legal,statutary, governmenvpublic
sr¡pporq attitudeildnology, barriers (physical, emotional, ideological, informational etc) (see Constraining variables
tables)

Conditional feedbacks: resource levels(human, natural, social, financial, intellectual, skills, material, systemic, design,
function), geomorphology, climate, time available, EMS

Feedback Return Times: short-medium-long-very long

Emergence (of desired Traffics): design Supportive Backcloth

SWOT Analvsis: do for site & for project

Constraint Map: map SWOT results

to
Change: volution (unfolding): seek patterns & punctuat¡ons

Periodicity: return times: quotidian, seasonal changes, flux ranges, economic/business cycles, floods; life cycles of present
elements, of materials used, of project

Scenarios (Compass to Preferred Futures)

Staoing (planning)

Susfaj¡aþj!¡tylefin¡liaû. Fuzzy Sustainability Space boundafl es

lndicator Selection: Audit (inventory), Snapshot (SoE) Time Series, Benchmarks, Threshold Alert, Compass, HLWellness

Monitoring & lmprovement Programme: Plan-Do-Audit-Review-When-Who

Public Reoortino: Traffic Light lndicator

--eonft 

C-:clarif vexpectãtiõns(written)
Framework Concepts: Vision, Mission, Logo Synthesis

Extra Críteria: any special themes to track?

Subsets & Tools

Risk

Positive Feedback
(Catalysis)

Negative Feedback
(Limiting Factors)

Return Times

Emergence (of desired
Traffics)

SWOT Analysis

Constraint Map

History

Change

Periodicity

Scenarios (Compas to
Preferred Futures)

Staging (planning)

Susta¡nability Def inition

lndicator Selection

Monitoring &
lmprovement
Programme

Public Reporting

Contract

Framework Concepts

Extra Criteria

Themes

Positive &
Negative
Constraints

Volution

Wise
Management

Holding the
Vision

Essence

Supportive
Backcloth

Becom¡n9

Learning

lntegrity
Check

Criterion

Feedbacks

Rheot¡ca

lnd¡côtors

Unspeclfied
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3.15 TOOL: SELF-REFERENTIAI (SECOND ORDER) MATRIX
UNSPECINDRHEOFIBco^, rECOCYCPOPORGBtoGLEt5¿scCTYSCALE

lndicators
Learnlng
wis Manâgement

Unspecified
lntegrity Che(k
Hold¡ng the Vision

&
Flows

Feedbacks
supp. Bôckcloth
Conlra¡nts +/-

Becomlng
volution

Organism
Function
Heahh

Population
sat¡sfaction
Meqnetism

Ecocycles
Process

Ecoqcles
Wastes & Pollutlon

Phys¡cs

Genius Loci
5ensory
Sense of Place

Biotics
Eeing
Conv¡viality

Scale
Boundarles
Crit¡cal Ranqes

Community
Relationshlp
Mutuality

Landscape
Pattern
Working
Låndscape

Rounsefell, 1997, 1998,2000
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To use this Matrix, the question of a Project Theme

or Vision is first addressed. This is attached as a

few-words expression to the Unspecified Criterion'
Any other issues thought to be crucial are also

assigned a specific cell. The process is thento take

each Criterion in tum, and proceed across all the

others, brainstorming each combination according

to the project stage. Thus, if data collection were

the frrst issue, one would identiff the Scale of the

project, and then ask at what scales information is

already known or should be collected for
Community (Cascade headings), Landscape,

Elements (Earth, Water, Fire, Air, Climate) and so

on. This can be recorded on Tool 3.1 I Scale

Analysis.

When this information is collected, it is stored in
files under these headings, and written up the same

way.

USE OF THE SELF.REFERENT¡AL MATRIX

tVith the Criteria, it is helpful to work through the

themes of each in turn, in relation to those of each

ofthe others. The general approachhas been

demonstrated through the conceptual exercises in

Tables 76 (Climate Change), 97 (connectivity) and

I l7 (Time/Rheotics). Different Criteria will have

different purposes in exploration, for instance

Connectivity will have a lot to do with
infrastructure desigr, service provision and social
justice; Population assist marketing and activity
analysis.

This Matrix can be extended to any relationships

and in any direction. One just needs to be willing
to be reflective and creative.
Thus, using it in a fragmented way will have

similar benefits to those presently available to

professionals who have a few headings under

which they work ('environment', 'social',
'economic','legal','stakeholders'), but the

headings are defined with ecological entities and

ecological thinking in mind.

Used as a whole, it has a different function: to
come to terms with a mass of complex information.
The relationships are approached in a systematic

way, but only some may be recorded, or none may

be. I have found that recording everything can be

very tiresome, but quietly thinking it through,
heading by heading, in the context ofthe project

and at the scales thought important, is a useful

approach to 'getting a handle on' the mass of data,

organising it and identiffing gaps.

ruled paper. The City West Project did not allow sufficient time to use the model with students at this
nformatioñ for the Jérrabombeira Valley National ldeas Competition, and a much better-developed.vers.ion

ãilyio tf," latter. I find its besi use as a whole is for.mentally checking for omitted items' Used

diíferent aspects at different scales, and identifying where third order issues constellations may

sãitlement work. Those emerging from the JVÑ|C entries are listed in Figure 60: JVNIC Theme

nefit in f¡ a - ith circles using a.

eatest im p nce, but the tendency is for
It could t ry large site is to integrate

pos¡t¡on n ¡n particular, even if only

done mentally as a solitary, reflective exercise.
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3.16 TOOI: QUESTIONS FOR HUMAN HABITAT DESIGNERS

What landscape and built features are there already? What patterns are there?

Where & how might our design fit in?

ls? Mapsof elements onWhere is it on the maP? Locations

Water: What water bodies are here and what are their flo ¡ patterns? How much rain? lce or snow? What extremes?

How does water drain? Does it leave the site? Where are th'e water tables? Where does the water supply come from?

Water management during building phase?

Fire: where ¡s the sun through the year? what angles? what tempera.ture ranges are there through the seasons? what
extremes? ls sotar r..ðitãfirouterl no* *ãil*ãuld solar powei or hot watel generation do here? where is the grid

supply from and how generated?

Air: What are the prevailing winds? How strong are th.ey and when? How would wind power do here? Are there any

ãii quallty issues?'oãouir ãoming from nearby"of on thé wind? Salty air from the sea? Temperature issues? Cold air

drainage? Frost Pockets?

Climate: What sort of climate is it? ls there a special micro-climate? What happens seasonally?

the soil?,characteristicsEarth: What are Engineering issues?Slope?

What do avingfun? Who

has the voice? How can

we invo get them talking

to each s? Enemies?

What educational opportunities are available?

Relationships between humans and biota:

How much space can Nature have here? Can we make it more visible or accessible? How can we prevent dama.ge? How

Jo .órp"nion animali t¡t ¡nr Should they be banned or controlled? could we grow food here? could there be any

health Èsues with water? sewage? air?

? What laws or regulations may impact on what we want to do here? Who owns
it? Who owns nexl-door? Whãt ar'e Atl the strategic plans for this area?

gfoups:Rel

Formal relationshiPs in societY:

How is this place managed or governed
the land? Are there any covenants on

Site orQuestions to

Patterns of spatial
relationshiP

Physical features

Climate and
weather

Relationship

Power

Human-Nature
relationships

Social control
Group and
community
processes

lnstitutions

Essential
lngredients

Elements

Landscape

Criteria

Community
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who or what do we want to attract here? what do we need to know about their special needs? How can we support

?m
rageu

me
rsco

co
dor

they
protectto

7

humans
them

or
ls

ota
repe

b¡of
7

roupsIro
them

specles
attracts

rethe
?re

there
he

Are
ve

7
or

with
meco

cope
es

lacep
speci

the
ea

can

that in our design?

How many
How many
here?

relevant regulations? How can we design

How does/willthis site function as a whole?

What is the optimal operating range for each
paths, recreåtion areas, specific rooms in bui

part, livinq and non-living? What do the separate non-living parts (.eg^

lã¡nCiO n"ãd for optimalf-unction internally ând integration externally?

ls

? Allergies? Disabled? What are
Ith and safety of workers on site,

theareat
these
Wh

areat

nts?
ndards?

pa

?
sta

re

occu

eh
our
&

needsbasicknowto

hea
here

need

for
lssue

we
anntspla

umah
ora

es
of

ichwh
health

For

Biodiversity: What animals and plants live here? What used to live here? Should or could they. be restored? What
-ãigà", 

bactãria, moulds, fungi, viruses and parasites are supported here? What is the ferals and weeds situation? Are

there migratory birds?

nto the
history ofls there any sig

with termites?
Bioregion?
chemicalan

ocathe
o
ls

d
at

How
Wh7nationml

fragmented?or
contantifica

nected
n

coneythAre¡t)?sma
Ithy?
safely

hea
dealto

rge
they
la

owH

re
Are

?

he
7es

re

usetn
scal

itats

tox
r9erla

hab

other
The
d

What

ons to or

What memorable events happened here in the past? Geological? lndigenous? Local history?

What sorts of ,vibes, do we pick up here? What are the energies? How does it look from a dlstance? From high up?

From all sides? fromìts towést points? Voice of the land? Colour? Sounds? Odours? Texture? All senses.

For what?ave anddoes thisWhat

Does our design want to align with this spirit? replace it?

Numbers of a
species present

lndividual living or
non-living
ent¡ties

Health and
function issues,
basic needs

Life and its support
systems

Animals, plants,
microbes (Biota)

Habitats

Toxins

Essential
lngredients

The spirit of place

Meaning

Sensory quality

Organism

Population

Biotics

Genius Loci

Criteria
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to Ask About or Project
lngredients

Processi of What process ts going on around th ls site? What enters? What leaves? Can any of the wastes be reused? Can WE
cyc

G organrcs 7 Energy? Person al effort and efficiency? Tech nolog
ling?

es? HOW do WE dea I
mattef als, design this n? Stormwate r? reen
resources),
energy
Technology
Pollution

with buil ding wastes? Should we have pu rchasing policies? Can ou f desig n encourage recyc

What are the ecological costs & life cycle of materials used? co2 release.? .Embodied energy? Can they be reused easily?
-Âiã 

tr,"vì"iùf poiluiingi cãuto w'e do better? what can we do locally instead of importing? Are our choices

damaging to other societies or ecosystems?

How can we minimise resource use? could we use renewable energy? Local materials? Local sewage treatment? Water

strategies? Local PeoPle?
What are we relying on Nature for here? At higher or

burden? To Greenhouse gases? To long term energy
lower scales? Are we adding unnecessarily to the ecological
use? Are we closing eco-cycle loops or exporting our impacts?

Linkage & access
Communications
Services
Transport:
people & goods

How is ts connected to rest of the settlement?

power? Water? lnformation technology? Roads, traffic patterns, parking? Public transport,.access, timetabling, support

fac¡litiesu pedestrians? Cyclists, bike þárking, cyclist facilitiesz Emergency vehicles? Deliveries?

How is the project connected internally? Are there any areas we should disconnect (eg wildlife breeding areas)

Enablement

lmplementation

Who owns this project? Do we
feasible? What non-financial

have an ag
help do we

vts¡on we ca n present? owns the a nd? ls ¡t nancta ly

need? H ow could the Gove rnment hel p? What promoti on do WE need?

SWOT Analysis?

over time What change s site see n re?

Bio- & Eco-cycles
Life cycles
Evolution

What is
plans?

the Preferred Futu re7 What a re our futu re goa ls? rf not the preferred futuTê, why not? What are ou r staging

ls redundancy built in to facilitate change? Have we allowed space for evolution and change over time?

How do all other Criteria change over time?

What long term maintenance is needed? By whom? Are funding in place & roles defined?

Any special project
theme(s)

Check against all Criteria: are they care of? Examples: Aboriginal, inist, minority grouP,

educational purpose

Continuous
learning

How WE when our o a re How WI we measu
whom wi

re progress? Benchmarking,
ll it be reported?

icators,

evaluation, who is responsible for this?

Has a learning structure been agreed on?

How & how often & to

Unspecified

Rheotics

Feedbacks

Connect-
ivity

Criteria

Ecocycles

D by Un nberra Environmental Design(@1998 Vanda Rou u pro
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3.17 TOOL: CONGEPTUAT TOOTS FOR AN ECOLOGICAL APPROACH (all sources)
Thesis Area

not? rather n Danis

'Can do' but with other-consciousness

Barrier thinking
Experimental approach

Government and other incubators

Permaculture

Bioregional thinking
Transpersonal Ecology, ecospiritual, ecophilosophical & ecometaphysical

approaches; Deep EcologY

Mind games: other De Bono, brainstorming, 4-year-ole
regrãssion, personal growth techniques (human potent¡al
mõvement, ent)

uman Settlement
Matrix

Philosophy

CDs, HST

Metaphor, MindscaPes

Mathematics
Human Brain for pattern

problem solving (go to
recognition, 'fuzzy computing', overnight program for

sleep with a question in mind)'

Tangi UH

Classif ication, Chunking

Backcloth Development

Connection, disconnection, Constraints & Limiting Factors, Context Replacement

Lean Thinking

Buzan's Mind Maps

Being/Becoming

Complementarity

Hierarchy Theory, Constraints

king Criterion Orga

Needs Based Thinking

Functional'Organisms'

Bioregional Thinking

Com ementarity
(Catalysts)

Subatomic

Concepts

Appropriate
Optimism

Ecosystem

Fuzzy System

Organising
Principles

Organism

First Law

Realm

Optimism

Metaphor & Mind

Thermodynamics
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Thesis Area references

Thermodunamics (HST)

CDS/HST

Complex Dynam ic Systems, Criterion
Connectivity

HST, SOS, Catastrophe

Criterion Biotics, Criterion Landscape

Ecology

Ecology

Hierarchy Theory

Criterion Rheotics

cDs

Backcloth Design

Criterion lndicators

Applications

Negentropy, Entropy

Levers; nk of in Socio munity pment,
EcoEthics, Population strategies

lanning & design areas

Seek patterns in nature & emulate (Permaculture, Landscape Ecology
BiotechnologY)

Function Thinking

Fractal thinking; pattern change; pattern simplification, monoculture/polyculture
distinction

Harmony: Symphony MetaPhor

Perturbation consciousness: know your system before disturbing it (respect local

conditions)

Design & manage for Surprise; avoid rigid control; invite flexibility

Ecotone appreciation

ões i- g ñ-l n 3õftred u nda ncy'

Allow for creativity, change, evolution: evolutionary thinking

Life cycle thinking

Dynamic eq m

Constraint consciousness

Multiple equilibria

Scalar thinking (Hierarchy Theory)

Triumph I Decisions

Preventive Design (preemptive EIA)

Cumulative lmpact avoidance

Systems î9, cybernetic approaches

Social trap avoidance (long and short term thinking

Continuous improvement

lndicators & action: 'Plan, Do, Review Renew' (Plan-Do-Audit-Review)

Theoretical
Concepts

Second Law

Attractors &
Repellors

Fractal Theory

Catastrophe
Theory

& Bifurcation
Theory

Holling Cycle
Theory (lnfinity
toop)

Feedback System,
Homeostasis

Preventive Design

Learning
Organisation

Complex Realm

Chaos Theory

Systems Theory
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Thesis Area references

Criterion Community

Criterion Organism

HST/Ecology, Evolution

Criterion Rheotics

Applications

Connectedness of everything: wholism

Universe concept: a 'self of selves'

Enlightened Relativism (with Values)

ffiindesign;,both/and,thinking(not,either/or,,
inclusive design

Distinction between rate dependent laws & rate-independent, locally specific rules

& va lues: implication-collaborative community planning

lndividual and group; particle & wave

LefUright brain function

Quantum society (individual/group)

emergence time n co m mu work; cons¡stent across sma &

large scale developments; generous foundation-laying period; tap ¡nto Nature's
creativitY

Allow for evolution & self-organisation after projects & buildings complete; 'grow
housing'

50-100+ year urban remodelling planning

Anticipatory and posticipatory gvolution: apply to planning & ongoing processes;

presårve system'integrity foi future generations; recognise connections between
now and future

Needs based planning; wellness indicators, fitness landscapes; diversification for
resilience

Allow for co-evolution in design, policy, planning & regional development; refuse-
resource loop work in industrial development

Economidcom mercial/industria I clustering, networking, integration

Humans AND Nature, not OR

lntelligent econom¡c efficiency (includes long-term, eco-social and
ComplementaritY thinking)

Theoretical
Concepts

Relativity Theory

Complementarity
Principle
(Quantum)

Emergence
Theory,
Time
Considerations

Rheotics
Fitness Theory

Co-Evolution
Catalysis

Complex Realm

Subatomic Theory

Evolution Theory
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Thesis Area references

Criterion Ecocycles

Criterion Organism

Criterion Connectivity

Criterion Organism

Theory of Scale/Hierarchy Theory

HsT/CD5

Representation/Mathematics
(Volume ll papers)

Criterion Backcloth

Criterion lndicators

Background Papers/Mathematics

Criterion Connectivity

BACKCLOTH & TRAFFIC thinking

Q-chain risk analysis

Pattern recognition
& concepts; educational grid for
king

Multi-lense Complementarity (Criteria) & System rules for Sustainability Space

definition
Wholistic thinking

Applications

with & constra¡nts

Loop work: refuse-resource coupling, urban footprint work: distant time-space
effects; regional self-suff iciency

lndicators, audits & continuous improvement

Bioregional thinking
Connectedness thinking: networking, ma , energy, water,

ow paths, e thinking, refuse-

Xåtr"î"t.rg 
nces & PartnershiPs,

Disconnectance work: structure, policy, marketing; thresholds & indicators, q-
-ctrãins, 

fences, zoning, limits, stiateiictaxes, institutional constraints, sacrifice

areas, earth berms mãybe put list here from Criterion Connectivity

Multi-function work; holon consciousness & balance in design, functional
units/basic needs consciousness

Challenge governments and developers on timescale fraud in E15 (inadequate

t¡mescãleãllowed to study full seasonal variation in biota

Scalar thinking
Hierarchy thinking, especially frequency thinking (time hierarchy)

Fuzzy cognit¡ve maps Íuzzy contro systems; decision ñ9'

entropy, fuzzy expert systems,
sc¡ence

TUZZY SUSTAINAB I LITY SPACE

pattern recognition, inte rface vagueness with

flreoretical
Concepts

Relative
Disconnection,
Connectance,
Feedback Loops,
Constraints

Time, Space &
Power
Hierarchies

Fuzry Logic

Q-Analysis

Multi-Scale, Multi-
Criteria Grids
('layercakes')

Hierarchy Theory

Set Theory

Unified Ecology

(From 402-3;
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4 APPENDIX D: DATABASES

4.1 RESEARCH JOURNEY: PLACES & IEARNINGS

Note: Dates were June-september 1993 unless otherwise stated. Entries below are temporally ordered, by geographical location.

Ecoçity ll, Global Forum, ËcoTech and RAPI Canberra were preliminary orientating events close together in 1992-

here.
Australia seems to be turning its back on

environmental issues & technologies, while other
countr¡es are rush¡ng to fill the niches for
international trade,

Austral¡a
were at notbutForum,

absent
lobaGthe

noticeably

expect to have a
This implies appro his uP.
There ii a 'Savé th is being

starved of funds, especially by the USA.
Amazing difference in hotel price between main

road oþposite and one stÍeet back ($120 vs $12
us).

ensur¡ng UNCED doesn't work.
My first eiposure to how big UN Conferences work.

Úseful eiperience for later application in lstanbul.

areAs

we
way

i'Í
Samethe

formed,
tn

andstatesasto

we will clearly have to

One small Australian company selling gas
converSron

Preceded

Features

pin them onto a long fence as well as the 50 foot
tree,

meditation for peace with âll congr€gat¡ons across
numbering billions.
Rainbow Wârrior & youth-sailed V¡king

President arrived, took over a whole
guests were all displaced for 24 hours,
a day later.

treat¡es for
an

env¡ronmentareâs

feet along route
begging for

ity.opportunnetworking

ânimals
visit.
like

our
live

for
Theycares?

prepafat¡on
,,who
ln

said
shotkids

Schoolboy

paper leaves
over world, tohad

school
they

byde
many

ma
Soall

with
from

life'
children

ose
half

port.

wh
left

tn
American

ship

hotel,
then

the plânet

(+1/2 day)
nel

Type

une

technologies
trade
exhibitions

lnternational
torum ¡n
parallel with
UN Conference
on Env¡ronment
& Development
(uNcED)

Tlme,

there were 70,000
registered, but
reports later say
12,000. A
temporary
compound
housed over 300
booths and over
30 activity
marquees,

wefe

(also Rio)
o5ão Pau

de Janeiro

Exhlbltlon
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overseas iournev).
Carefullv tÉouqhi out values structure (see in part

Table â5: Deüelopmental Stages of Human

interpersonal competitiveness on
Society).

lmpact of

foration(preparsetting
ngto

community

Commun¡lyrgof
aspects

perception.

manâgement,

assessment.very

susta¡

on

free

also
a.

speakers
Austraogy

intefnationa
Ecol

ofselectionWide

Top-down
TCM
Triple Bottom Line
3o-year project
32 environmental proiects
51 identified lndustrial Ecology linkages.
Not just urban development: see text.
Concept elusive to Public.
Seetei<t, Plates 5, 6,7,12,Filure4, Table 6' BP 5.1.

e

opment.

Featufes

sarkissian,
social planner

guest 3 days
Discussions with
commun¡ty
members

Weekly contributor
to community

2000
Case study (depth)
early in Process,

lnterv¡ews CEO &
many staff,
Attendance public
consultationt
consultant work
(Social lssues Team),
attendance at
events, launchings

Presentation of
at Helsinki

1992

Competition
preparat¡on r 2
months 1994

Report to OECD r 4
months 1994.

&
Type

two

permanent
residents
(former
anthropologist,
former social

Conference

'Sustainability'

Conference
Theme

cities Project,
Australian Case
Study

acres)

international
Populat¡on urban
development
Mooted 200,000
) 40,000 )
12,000...

30-year proiect.

{å

Adelaide Hills

s¡te)
New Haven

vall€y ilatlonâl
ldeas
Comp€tltlon

¡nstltute
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named, as at Findhorn.

may very

or blocks

to
public.

Features

Conservation Park to lease & do uP).
Commitment to community servrce after Fi ndhorn
model.

Attempt to set Eco-Education Centre
st milar to supported by LG then

tn

it

Penchant for rural village style development
tn

worked millions of
oerson hou

tiiiacked by ive terrace &

tównhouíe range)
Delays from n (mixed

types).
ttúäe demonstration ootential & several
iniernational awardj (Council too short sighted to
appreciâte potential).

ng
design.

Little claim to
(see terÍ).

except 'energy village'

UHSE Cr¡terla

Lândscape
Community
Feedbacks
Genius Loci

All

Contact llme &
Type

approx. 1 year,
1993, 1994.

t hour interview,
1992

Attended all public
consultations (earlY
phase)

Attended most
public consultations
(late phase)

Cohousing subgrouP
Human 5Èale
Development
training groups

Urban Ecology
Australia (UEA)
meetings, seminars,
workshops

Vis¡t to rural
property near
Murray Bridge:
source of earth
from creek
restoration;
potent¡al food
broduction; launch
äf book of Halifax
stories from glider
(Emilis Prelgauskis,
architect).

UEA delegate to
lstanbul Habitet ll
1996.

1.5-hour interview
with planner & tour
of estâte;3 hours, 4
hours,1994,1995

Iypo, Actlvlty

children of
member's
deceased
daughter.

ndividual:
senior partner,
family
development
business

lnterview with
chief planner,
tours (2) of
efate & energy
villaoe

llmê,

Suburb

u

Very large tract
(kilometers)

Locat¡on

Hickinbotham
Homes Offices
Adelalde

Adelaide
Old City Council
Works Depot

Murray Bridge
land

North-East
periphery,
Adelaide

Entlty

Alan
Hlcklnbotham

Golden Grove
Development
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- 

Pilnclpal Leamlngs

See notes text, 1 22
Serious deficienctes in sustainability, eg use of steel

because beholden to BHP forf¡ame5 for houses
ges'dependent on

îån'I;;"n"'''
P & renovation of

station as designed by Youth Arts project has not
happened. Community development not at
project scale.

Wrono location for innovation, & not followed
thro-ugh for eco-educated Community
development.

Agent offered to remove mail centre but residents
opted to keep ¡t.

sources,
number CBOs working on biodiversity.

aspects.
waste of National Her¡tage Trust

funding due to character of funding

TCM,
Rehabil¡tation process.
Shock of appearance of denuded riverbanks

to of ol rve5,

also

LG/CWMB íurisd iction overlaPs.
Local causés of loss biodiversity (all ultimately

svstemic, eq failure of proper supervision,
iñterdepartmental interf erence, LG CounSjllor
interfeience, or time wasted training staff
because mow¡ng & other tasks outsourced &

Enoineers refuse to write in competency
sta-ndards to contracts because it may cost more).

Restoration of habitats & corridors: NSW work with
7 LGCs for Central Coast & Lower Hunter R¡ver:

substantial ¡ntegration; hints at hooking in
develooers.

resoufce

securing land given.
Persisten¿e aboul intent¡onal community may be

- 

Prlnclpal
Features

On sewage stofmwater, grey
reu5e.

common trenching, common & remote metering,
kerbless roadt shared roads, roads = water
collectors, all site water captured for treatment &

reuse.
Energy housing built to a Price.

advice, partnershiPs.
wtaior fund-seekinô from NHT for distribution.
(management thróugh Urban Forest Biodiversity
Program).

plantings,

Strates¡¿ context f or biodiversity
LG staff training needs.
Catchment Board interviews.

Community driven.
On-site infiastructure/ management of wastes,
water, sewagg power genefation (off grid in as

many ways as affordable).
Stron!¡ gréen covenants on Community Title land
(24-page document).

Active work with local community.
ln proqress and too early to judge outcomes.
Oe2 hõusing strategies [argely sourced from 8y-
Laws.

uHsE Crlterla

All, mainly
Ecocycles
Elements

Biotic5
Community
Feedbacks
Populat¡on

Biotics
Elements
(water, earth)
Landscape

Eiotict
Community
Elements
Feedbacks
Landscape
organism

Ail

Contact Tlm€ &
lype

3-years interm¡ttent
interviews from
1992-3 (especially
Leon Byass,
originator of energY
concepts & sA
Housing Trust
engineers), v¡s¡ts,
attendance at
meetings, public
meetings.

1995-7

4 hours interpreted
bus trip

1999-2000 City of
Onkaparinga

Local Government
Biosphere linkage
Bioreg¡on
CwMBs CrCM).
2 reports written on
biodiversity training
requirements for
LG.

Ongoing contact
w¡th organisers
(offered place on
Committee: will
take up later)

Approx. 1996+

lvlo lcttvltY

'Step-up'for
MFP.

Conditioning of
local developers
& builders,

Benchmarking
trial.

Comm¡ttee

TCM
demonstration
assoc¡ated with
ANZAAS 1997

Consultancy
Local
Government
training
package
development
(research)

EcoVillage: full
featured,
bottom up

Permaculture
fa¡m

Arts &
community
cnetfe

Scalo (spac€,
Tlme,

Pooulatlonl
62 lots

Metro-reg¡on

Bioregion

Mainly Metro &
hinterland.

32 households at
03/2001

Locetlon

Osborne, Le
Fevre Peninsula,
Adelaide

Adelaide

Adelaide &
hinterland

Most of River
length

Adelaide

Aldinga;
Southern
Adelaide
suburban/rural
fringe

Ent¡ty

New Haven
Prolect

Local
Government
Blodlverslty
Advlsory
Comm¡ttee

Rlver forrens

Urban Forest
Blodlverslty
Progrâm

Aldlnga Arts
Ecovlllage

a
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& local community on side.
LGmportance

arch¡tects

Waters).
It is not realistic to define one small area of a city

and believe it to be an EcoCity' Bioregional
Landscape Ecology is crucial.

Bio enoinèers are iápable of disastrous ¡udgment:
i'he cónstructed wètland system is unusable by
wildlife because excavation has broken into a

teama

&tobea48,for
roup
nowlages

core
ecovr

Featufes

that has resulted in probable litigâtion, as

considerable effort ñas been committed to fund-

âge to
nce.

I
ve

Coop, which has set up â management company
but hot made him a Director, and LG slow pace
(but they Waiting
(2000) for

Solar roofi g grants)'
water con (River

Murrav urban users reqion) finding alternative
ways tô source water. ì995-2000 4,330,568 kl, last

n

p.uwâterdown,
Plâte

4,

Commun¡tY,Site visit &
Severa

Contact, host &
guide lo-anne
Waters (now LG

Counc¡llor), then
manager of ACUE.

Core site v¡s¡ts to see
Buddhist Temple,
railway carriage
disabled facility,
toilet block.

EcoFest 1999.
Phone work +++b

3
1998-2000.

Type

16planned

Type,

project
Recycl¡ng
Arid lands
Centre for
Urban EcologY
(ARcUE)

Site'
Solar dish

for 55 mixed

llme,

Core Site:

NSW

ru
SA
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lr¡nclpal L€arnlngs

of
&

Learned from?
Need to have a supplementary ¡ncome to support

radical ideas.
Successful eco-pr than can

then spread to this case,

compósting toi anagement

Austral¡a brings

a
people. Obvious, good to see workinq mtnor
green miracles tn commeroa setting.

Pflnclpar
Features

"Co-housing is a way of consc¡ously creiting the
commun¡ty that usèd to occur naturally" Bogong
1993, vol 14 no 4.

Hexagonal modular building design-& grid, with
com-munitv hall & common room; flexible
architectu;e including prefab, high thermal mast
standard¡sation.

m on
regional scale a ications of sustainabi itv.

Eco, I social
Participatory workshops, papers, posters etc (l did a

ooster on .

Úseful set of papers & handouts'
Env. Technology exPo.
lnteresting sidãtripi on wind energy & sustainable
development (no funding to enable my
attendance).

conscrousness.

uHsE c?lter¡a

All

ffi
I Especially

I 

ecocvctes

I

I

Contact Tlme &
Type

Followup 2000
(phone).

Distance
Learning, consultant
accreditation, 1999+

Type, Actlvlty

Business name:
tntegrcted
EcoVillages.

to
Sustainability
lnternational
Conference:
Local lnitiatives
for Cities and
Towns,
Newcastle,
NSW, f -5 June
1997, City of
Newcastle.

Natural
Step concepts,
with unique
Australian
extensions.

New package
Sustaínabil¡ty
Made Easy.

ilm€,

persons/ha.
Rural property (no
details).

approx.

brilliant Eoard of
prominent peoPle
with full spectrum
of credentials
needed for an
eco-educational
business.

Locat¡on

t1a,
Gippsland,
Victoria

Entlty

to
Sustalnablllty

Envhonment
lnst¡tute of
Australla
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outcomes.
sLandscapin

seeto
nnectivity,Co

cemetries.
Alexander Pattern Language application makes

beautiful, welcoming houses.

2every

lmpressive
who felt
his life, a

he had made a mess of some aspects of
nd wanted to make an impact lor the

mana

So many coops they have a club. Approximately 15
in 1994.

Response:

expression of a preferred future).
Workings of EMS in local government.
Corporatisation of LG ) confusion about who

owned the ¡nfrastructure with which the
'corporation' makes its income ie incomplete
differentiation.

EMS + 15014000 + lSO9000 + TNS = a huge amount
of effort for all concerned, especially
environment department. How do they have time
to do anything else???

aconcept.

Successfully applied in Tatry
Barrier Reef lsland.

Was being computerised (1994).
See Koslowski 1993, 1986, Criterion Landscape:

Poland,Park
Preempts

Lan

30% on dole.

Child friendly.
Visitor friendly.
Creative ambience.
Low income & dole common

centfe

Delphi-based assessment of sensit¡v¡ty of land on
anychosen pârameter, attributed to modules on a
grid of defined scale.

on
modifiedEnv¡ronmental

(Brisbane) nearby.
Huge hole in ground at stage seen.
Very shoddy road construction already breaking up
after 6 months.

Very little sustainable strategy to recommend it.
Orthodox horticultural landscaping; area rife w¡th

at new to

tn
reaSaresortforiconographypalmsexotíc

ners ensured substantial car use and
mentation of community.

Community centre.
Communal meals.
Small Permaculture activity, but those who do it ,

nSite

d50
itdo

occupations supported

Features

EMS. First to take up The Natural Step.
see Criterion lndicators, Tables 1 10-1 1 1.
set u l¡ng tailored EMs to
loca interest here re own
inte beholden to (old
version) of TNS system.

Complained TNS too expens¡ve, too intellectual, so
invented'stretch Goals' which act like metaphors
(see Cr¡terion lndicators).

21 a

of economic

re'Most

with

Community
Biotics
Elements

Landscape

Community
A

B¡otics
A

Population
Connectivity

Mainly
Ecocycl
Biotics

es

week as guest of
Late Stewârt
Sherwin

oneone

2
walk with Sherwin

at health food
shop, shopping.

visit to People
planning radical
school.

Visit & interv¡ews at

progress with
landscape arch¡tect
from EDAW. 1995.

tour

Type

The Natural Step
tra¡n¡ng.

Visit to LG offices 2
hours & subsequent
contacts re their
training
programmes and
EMS, t5014000,
9000.

Community

rainforest

Broad spectrum
act¡v¡ties

department
store shopping
& business
complex

Type,

For approx 250
long term

flme,

hinterland
Coast

e near
Maleny
Queensland

Waters

hinterland
North of
Brisbane

Lucia

Melbourne
rural fringe
North-East.

Townshlp

Queensland
Department of
Plannlng

regenerat¡on

Mannlngham
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One firesoul isn't enough
It takes huge work to get small gains with

ecological development
There hãs to be 'something in it' for the dedicated

'NIMBY' or indifferent individualist, or nothing
radical enough will happen

ootent¡â1.
äver massive destruction of delicate

&

to

(

wind energy
Also

compost on a

Prlnclpal Learnlngs

composted.becãnthatof
racter

Breadth

Urban iemodelling plan (see Figure 41).
Communitv act¡v¡ties.
'Creek Críters' (creek marking on kerbs) pro¡ect.
Creek restoration.
Community garden & coffee area (low income
carpark reclamation).

First formal (qlobal) recycling system'
Traffic calming.

'Self sufficient' sand island nearly logged out, with
remnant rainforest, perched lakes, scribbly 9um
woodland, wild dingoes, rich birdlife'

Rubbish returned weekly to mainland.
Envi rocycle type sewage treatment'
Diesel óowei ôeneration, self-sufficient.
Allowihq trem-endous 4WD impact by free access all
over island.

Prlnclpal
Featur€s

isation.
Waters to testng

Commun¡ty
Landscape
Elements
Biot¡cs
Feedbacks
lntegration
(Ail)

Ail
Mostly
Ecocycles

UHSE Crlterla

B¡otics
Ecocycles

Guest Richard
Register 1993

(attendance many
Register
pres€ntations
Adelaide, USA
lstanbul 1992-6)

Meeting Lord Mayor
Berkeley (Loni
Hancock) & several
LG sect¡ons

Fr¡tjof Capra (chance
meeting)

Mccamant & Durett
(Cohousing)

Visit Urban Ecology
(U5A)

Ecocity ll meetings
(Register, Hancock)
Adelaide

Visitt interviews,
guided tour of
Regíster projects

Book purchases
Green Builder,
Green Home (visit)

3 day visit (door
prize, Municipal
Conservation
Associâtion
Conference,
Melbourne, 1994)

Contact Tlme &
Type

coop.
Visit to Dowmus
office.

Tour of experimental
new models on
Crystal Waters
estâte

City-region
Long-term
planning (50-
100 years)

Local,
neighbourhood
& Community

lndividual block
consultancy

House scale
strãtegies

'Ecotourism'
Resort

Sewage
treatment

Type, Actlvlty

National
Subsets sold off
more recently.

Scale (Space,
Tlme,

PoDulatlon)

Berkeley
California

University town,
constrained
municipakity
(bounded by
heavy
development)

Fraser lsland
Queensland

Locetlon

Main off¡ce
Maleny
attached to
private house.

'EcoClty
Berk€lêy'

Rlchard Reglster

Klngflsher Bay
'Ecotourlsm'
R€sort

Dowmus
compost¡ng
tollets

Entlty
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rsa

d a
ng (min.

to split above
15 isa

meet some on
Berkeley.

American public transport is appallingly
inconveriient, even to a South Australian'

Reg âs rge
long-term of u5e

lntegrated
LDC sewage treatment system can be very simPle,

cheap

D

Features

needed to have integration).

Directions to pro¡ects. Busy & preoccupied.

Alexander: A Pattern Language (see text, Tables 84,

8s).

project

Large scale, low cost solaÊaquatic sewage
treatment (Mexico).

long-term revtSton of
restoration

See
pop.,

eable

UHSE Cr¡ter¡a

Commun¡ty

Community

Elements all
integrated

Contact T¡me &
rype

Mayor Loni Hancock
t hour & manager
of housing
department 3/4
hour,

Correspondence w¡th
office, coffee
meet¡ng t hour
with Reg¡ster.

30 minute chat on
chance meeting
while on walk with
Reoister.

Dr Lynn Lofland &
Christopher
Alexander, both at
UC8, but awaY for

1

Type, Actlvlty

Series of
interviews

Architecture,
development,
especially
CoHous¡ng

1

hours to get
there from
Berkeley
without motor
tfansport!)

Activist
Otay Ranch Joint
Project Team

Ecologically
designed New
Town (planning
stages)

City

Francisco Bay
Area, but
considers all scales
& transmits
¡nformation &
knowledge

Locatlon

C¡ty of Berkeley

Berkeley

at
Berkeley

California

Sân Diego

Ent¡ty

Clty ot Berkeley

Kathryn
Mccamant

Frltlof Capra

not seen

(USA)

Otay Ranch
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Pr¡nclpal Learnlngt 
I

-i,:i,i i,'i,::1i..',1,'..' .lj 1. ,,,: , ,'11,,',r''., t;, ., ' :,, .,,',. ,, ',iti ' ',';,, ',1

Experimental & comm¡tted âpproach in local

óovernment can make a big difference to actual
i-mplementation of susta¡nable strâtegies

Process

resolved by
coarse

d¡stribution between community house &
u

comes source
with capacity
(similar to LA

priority for low income
'e 

- CRSP - conclusions).EcoVillag

Agenda 21; objectives for
clear or plans not owned

to be
by groups

Featufes

I
& Durett

original energY
ape, earth berms
ge & interest;

Davis:
lectric

uburbia).
n (strip

shops).
Drain marking scheme.

fe coops.
Greenbelt Co-
Center for
¡a, Dav¡s, Dav¡s.

Meditat¡on room.
Key: developer driven.
Resident input extensive from start.
Middle Class type residents'

up
relin ished for batteryGlobal '| 992: qu

tn low rncome commun¡ty:
scale

gto nce
1A21.

¡nv¡tations to
poor
to presumptiou5/

lack ofor

uHSE Crlt€rla

ìiïliiriii¡'lì$iiäitÌìiiì1riiiì''gl
Ecocycles
Community
Elements
Biot¡cs

Ail
Especially
Community
Organism

All, Ecocycles,
Commun¡ty

Contact flme &
Type

i{iiüii¡-ii:Liiiiiiiii¡liiiiJìiìììiiilÌ¡rii*iii
2 days

2 hour visit,
interview book
purchases

con-
versetion, guided
tour

2-3 f
Genevieve Marcus &
Robert Lee Smith

1-day presentations
& commitment
workshop

Typ€, Actlvlty I

$ìiii i[Ì$;ìi:ì ]iìri ilii
Tour of Davis
with
env¡ronmental
planner

Visit University
Centre for
Cooperatives

Book purchases
Muir Commons
Cohousing

Village Homes
several
experimental
developments

Semi-academic
resource centfe
on campus.

Follow-up post
Rio

Group workshoP
Well-heeled,
middle class
type grouP.

Fee lU51 5.

Scal€ (Space, ITlme, I

,',,1*.i,1'ï'!?rtl,l,.,il *, Ic¡rv 
I

Centre for larger
network

4 years to plan

Regional
community of
interest

Locatlon 
I

I

,iü,l,.ur,,nriii,,rìii"i¡il',,.:I

California

Davis

Hollywood

LA city

Un¡verslty of
Callfornla at
Dâvls, Center
for
côo¡'eretlves

cohouslng

Los

(wealthy
flresoul coupl€)

Southern
Callfornlâ l-A2f
A<t¡on Group
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Community building precedes sustainability
5trategies.

lanes,
drive;

brilliant ideaYou can't as5ume a
in a market-driven society w¡thout target market
analysis & promotion. Commonly seen unreality
of eco-visionaries.

can asa
local government if committed

not to
usrng all sorts of ecological excuses yet
accept large, unsusta inable tracts nearby

may allay communityPartnership with CBOs
concerns

'Ecocommunities' could have far less conflict if they
avoided planning golf courses; sometimes used as

an ambii claim by developers (eg at Wilpena

waste stfeam must
dupin
ses drop in
tending
to use

wâste; importance of support for local small
businessei to use waste streams as feedstock

Ptlnclpal
Featules

Plans for greenfields site cancelled in favour of
community building in poor area

Child guardians of street trees appointed; small
community organic garden

Gildea Resource Center.
Aquifer recharge.
Strawberr¡es & avocadoes.

Thousand Oaks Urban Forest Program
City of Thousand Oaks
Tráffic strategies (highway to LA)

Ecoiommunity planning (contested): see text'

consu to
government on recycling; community centre,
irong on education; lãrge community garden

Glasshouse & sod roof; education centre

UHSE Crlterla

Community
Organ rsm
Population

Elements
Biotics
Organism

All
Biotics
Connect¡vity

Ail

Ail
Ecocycles
Community

Contact Tlme i

lYp€

Several hou¡ visit,
potJuck dinner,
discussion with
visiting speaker
from US Housing

visits, meetings,
interview' site
visiting

Ahmanson Ranch
ecovillage property
(San Joachim Valley)

5 days driving &
private conducted
touring (Jeanette
Scoville). Broad
spectrum learning
experience.

Cable TY interv¡ews
on Halifax Project &
sustainâbility.

2-hour visit
Follow-up from
EcoCity ll
(presentat¡on on
Ventura County
Citizen Planners)

Several hours
Talking,
interv¡ew¡ng,
photocopying.

Typo, Actlvlty

Community
building

Recycling
seminar

Visit

flmo,
Populåtlon)

Neighbourhood

5uburban

Acreage

Region, city,
acreage

Locatlon

l¡ low income
suburb

Near Los
Angeles (1 hour
north)

5an Joach¡m
Valley

Santa Barbara

Entlty

l¡ Ecovlllage

$ffi-ñTåffiiffi.N
venturã County

thousand Oaks

Ahmanson
Ranch

Glldea Resource
C€ntt€
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torU

Leave w¡th no equ¡ty,
needs met for good

all
system.of

none,
ife.I

ne.

entry
with

but
non-consumer

moneylittleVery

eccessnspace

rangeto

nce:

little

Community mem
me, expressing
'postman'role:
communities &
busy lives they felt a little lonely or ¡solated in
their idealistic efforts.

Strateqies to involve community in
(inclúding semi-instant feedback
of visual images).

of Adelaide not

New

use
ange

long-

chn
targeted

urba

coma5âWbeforenever

no
pr iciencY.
bu gift store

& postal run.

Clusters ¡n Íorest clearinglnatural meadows. Run
ty

of trees.
Organic gardens.
lndividuãlism a feature: appears to constrain
Communitv asDirations.

Sustainable ¡ndustries development (eg bícycle
trailers).

Horse owner early residents ) dissonance by
desecrating some areas

camp in attractive forest setting:
educational centre.

Promotion of sustainable tourism
Straw bale house construction in progress,
Organic garden.
Spècial interest: sustainable tourism.

Fofmer summer

Cohousino olans
City of Ol!rñpia sustainability activities & strategies

4il,
Community
Organism
Feedbacks

All, B¡otics
Community
Elements

Biotics

Community
Ail

Community
all, Organism

1 day ¡oin¡ng open
day âctiv¡ties
Exploration, shared
meal, outdoor ritual
(100 people)

lnterview with
firesoul Caroline
Estes.

2days+2days
lnterviewed 1-2
hours Ch¡is Canfield
(or¡ginator) Assisted
building cobb house
(Yanto Evans)

Host & guide firesoul
Erady Peeks, stayed
2 B&Bs on site.

lnterviews
community
members, Brady
Peeks, Shirley
Campbell, Yanto
Evant & community
¡nitiator Chr¡s
canfield (2hrs).

Sustainable forestry
workshop & open
day.

3 hours interv¡ew
with activist

2-day stay
Guided
Firesoul & most of
commun¡ty away

30 minute interview
seeking outcomes
from Alexander's
"Oregon
Experiment"
(Alexander sought
in Berkeley, but
awav for summer)

2-3 hours
Breakfast meeting

EcoCommunity,
forested
mountains 3
sides.

Urban
Pprmaculture

Visit
Exploration
Book purchase

Sustainability
Plan

Hectares

Hectares

residents 1993.
Start 1971, site
Cerro Gordo
Ranch 1973, 

,l974

first investment
group to buy
land, ecological
inventory,,l975
eco base plan,
1978 approvals.
1980s disputes
County & State
Planning, causing
financia I

problems; final
battles over 1989;
outreach,
building,
netwofking

acres, 25

iì¡¡g:Ë;l¡t:lijjcr¿:1:¡s
C¡ty, household

Rural 50 miles
from Lost Valley
(3 commun¡ties
in approximate
50 mile
triangle)

Doreno Lake
near Eugene,
Oregon

Oregon suburb

50 miles from
Cerro Gordo

Eugene, Oregon

3g¡$3:r.Ígf:¡,íìi{r.¡
City of Olympia

Alpha Farm
CommunltY

cefro Gofdo
Communlty

Indluldual

Lost valley
Communlty

Dorothy Cralg &
partn€r

Oregon
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and isn'ttswhatchooseto
energy

challenge&appliances
essentia l.

Australian National Governments re

&
change

to workng
feafot

wanti
es

those
strateg

for
real&

su
susta¡nabil ity

Pretty

failure to ratify or enact. Countries sign up to
look good, then ignore the next 3 steps. Few
implement them.

lnsulation in Canadian nge
machinery, whole un d to
furnaces, iomputers, of
fossil fuel based subs
Greenhouse gases. Presumably have outgassing
potential.

at
to trust computers!with no driver

status of

choose what You
that alternativelY

to
within

&
generated

man

publications,
in world.

withment
sendto

Govern

useful

prepared
Canadian

free
involvement

many
anywhere

Deep

bydisedsubsi
House.

Canadaacrossdemosof
House,

seftesPart

useful manualt
Government (CHMC).

Documents received later

Contact w¡th Derek Mallard who sent substantial
information on ecological issues of Bamberton.

lnnovative Hous¡ng Conference.
UBC vis¡ts.
Course on alternat¡ve energy: assessment of system
size reouired.

Vancouüer lsland side trip to conference.

lnterview w¡th architect contacted earlier on
lifetime assessment of energY

materi

nville lsland & False Creek.Gra

& co2

4

tr system.

advanced insulation
housing.
especially

Visits to specialist
Trade Exhibition,
materials.

Features
Prlnclpal

Pension funding.
Extens¡ve community consultation.
Probablv lost to envíronmental concerns (see text).
Located in & around old cement works with very
high damage level.

Saaiich lnlet & forest in Bioregion.
Plans included CoHousing, organic agriculture,
shared community facilities, biodiversity policy,
vegetation proteaion codes, the Arts & culture.

see Plate 8.

Ecocycles
Organism

Ecocycles
A

Ecocycles
Organism

(lnternational
Law)

Commu

UHSE Crlterla

all

2 hrs. Side activity to
lH Conference.

21-25t6t93

2-3 hours x 2

10 days NGO co-work
at Habitat ll
Conference, Turkey
+ Discussions, email,
shared conference
paper preparation,
in absentia
presentat¡on
Catalyst Conference

ays.

1

Approx.

Trip several hours,
conducted bY Ch¡P
Kauffman (now
urban designer in
Australia).

lnterviews then and
later by phone with
Guy Dauncey (social
& spiritual aspects).

Contact Tlme &
Type

Workshop

Side activities to
lH Conference

Conference, 8
streams.

lnternat¡onal

PhD
President
Canadian
Greens more
recenrly (1997).

Ecodevelopment
planned by DPZ
developers

Type, ActlvltY

2000

Scale (space,
Tlme,

Populatlon)

Vancouver

Clty of
Vancouver

Vancouver

Vancouver lsland

.

Clty & suburbs

Locatlon

Energy
Altêrnatlve

Houslng
demonstfatlon
tr¡ps

lnnovatlve
Houslng
Conference

Dr roan Russow

trffiWÏffi$ffi
vancouver

Prolect

Entlty
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old forms to

lssue not a5 care
of buildings as owners'

carryrn9 ca

nners

c

Power UN

ln with funding for
better ¡nformãt¡on about ãlternatives

I

ns mtx
pedestrians
completed).

in 2 years after bike paths

some

Features

afea
Admired by Jan Gehl (Adelaide 2001).

H

Urban Footprint work

Yellow Fish Road Programme
New Environmental Lãws (Province & National)

MU
Effectiveness of
lntention to develop

q, e
River corridors.
Bicycle pâth sylem.
park A iide, ciose transit stopt customer service,
transport interchanges, ¡ntegrated timetabling &

othei transport strategies. See also text Criterion
Connectivity.

Pedestrian-prioritising, underground connectivity
FreeCoo/ system (concePt).
wHO Healthy C¡ty.
Treated sewage effluent à lake!
Waterf ront soil decontam ination.

d Projects recommended bY
n).

to n contam
extensive waterf ront area.

Video & materia ls 9rven.
Dutch

onal
lnitiatives.

UHSE Ctlterla

Ecocycles,
Population
Communitv
Landscape

Organism
Ecocycles
Community

Biotics
Connectivity
Community

Community,
all

ffirffi
Connect¡vity
Biotics
Ecocycles

Elements
Biot¡Cs

All

Contact Tlme &
Type

Several hours in
compâny.

lnterview w¡th
Mathis Wackernagel
(Bill Rees away),.1
hour; library
followup 2 hours

Publications bought.
Librarv visit (UBC).

',ì-- rffi
2 hours
lnterview w¡th
environmental
planner

David Van Vliet (for
Prof. B¡ll Perks),
others

Policy Planner (Lynn
Morrow), sewage
engineer, given any
C¡ty publicat¡ons I

wanted, tour of
waterfront &
sewage works
(external). All
morntn9.

Dennis Lang
interview 2 hrs.

lnterv¡ews Jeb
Bruggeman &
olhp rs-

Type, Actlvlty

Substantial
docklands type
retrofit

Broad
susta¡nab¡lity
agenda, focus
on social.

I

I

Visits over
days.

Maior soil
decontaminatio
n project

Global network
committed to
ronsc¡ousness

Scåle (Space,
Tlmo,

Pooulatlon)

Locatlon

Vancouver

Vancouver

Downtown

Environmental
Design

centre

Toronto

Toronto

Ent¡ty

Granvllle lsland

False Creek

Unlversltlt of
Br¡t¡sh
Columbla,
Centre for
Human
Settlements

Tffi
Clty of Calgary

Unlverslty of ICalgary 
Ilnterv¡ew9 l

,n'çmn-TrÇffii
llJl.dtìttO:,,,.. :,: :,¡ .:.':i,r,i
Clty of Toronto

waterfront
Commlsslon

tcrEl
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Princlpal Learnlngs

Public active participat¡on rn processes.

a Econom

Alternative Economics concepts (Tobin tax, credit
generation system).

Contacts eg Bertell.

Ct

resource reduct¡on desires (eg some people need
to eat meat).

turn

New Towns seem to
vtStble srgns, so vis¡tors get

Features

by disseminating news of local proiects &

strategies to member LGs.
Some Àustralian LG staff told me it is an expensive
oroanisation so their LG won't ioin.

Concept stage, but may not be implemented.
District scale cooling system relying on
character¡stic cold iemperatures of deep levels of
Lake-

Lifestyle lndicators developed locally'
Publ¡c consultation material.

nterests
envtronm ental impact on

mil¡taryStratosphere &
publications), peace.

on to
assessin g issue sensitivity

Activist: various altru istic,
of public.
environmental, large

scale.

see Plate 7.
management system:

hnologies.

for translation &'lost'

New to
Netherlands.

Looks like Australian sprawl, very poor public
transport.

Enerov housino & aud¡t svstems for different
sectóis (BnEEÃtvl: promoted at lnnovative Housing
Conf erence Va ncouver).

UHSE Crlter¡a

Elements
Ecocycles

All
Especíally
Community,
Ecocycles
Oroanism

m
Ecocycles
Elements
Community

Feedbacks
All

Ecocycles
Elements

Community

Contact T¡mo &
Type

30 min interview +
reading time.

2 hours+

2

1

Guided tour of
Waterloo Green
Home 2-3hrs.

Shared team work
for UN at Habitat ll,
f 996

2-3 hours

planner & LG

information file
2+hours.

lrype, Act¡vlty

raising about
local
government
sustainab¡litv

Deep lake water
cooling system
under proposal.

Resource &
activ¡ty
coordination
centfe.

Demonstlation
of state-of-the-
art recycling &
energy
efficiency

Town
Energy housing
CoHousing
Coop.

Scale (Space,
Tlme,

Ponulatlonl

House

Locatlon

Toronto

Toronto

oronto

Geography,
Un¡vers¡ty of
Waterloo
Canada

Toronto
lstanbul Turkey

Waterloo

Entlty

FreeCool

Healthy Cltl€s
Offlce

Dr
Bertell

watefloo Gfeen
Home

Keynes
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n separate
suburban sprawl housing & community.

many com
visited.

Lonoev¡tv throuqh attunement.
'reeÍ of íiv¡nq ¡n-a lively, eco-spiritually-driven ..

communitylie'feel' óf liv¡ng a'walking-the-talk'
lifestyle.

tmpleñentation of EcoVillage & other experimental
housing.

Nature Sánduary impact (undef ined).

tools as prâctice.

ln no way
High level sprawl with no connection except MV

MFP as site des¡gn, but no
dustrial terms.

Not â good model for
doubt inspiring in in

Feâtur€s

lnformat¡on.
lnadequate time to do ¡t justice.

transport not m

stone row

Long waiting list for entry
hea

commun
& structure of GeograPhY courses.

See text.

ate text.
Bioreoional enqaqement.
Mode'i village i-ncluding EcoVi llage demonst ration.

ly(atypeof

ion, consensus.
Common purse,

ate14.
Conference, training, education: su bset of larger
community.

Suoerb oardens.
Htige bu-ilding in poor repair, slowly being

UHSE Cr¡terla

Ecocycles
Community
Alt

Ecocycles

Ail

Ecocycles

All

Ecocycles
(energy)
Landscape
(housing on
site)
Connectivity
(issues re
commuting)

Contact Tlme &
Type

2 hours &
arrangement to be
sent photocoP¡es

Taxi tour in heavY
rain!

hourq mainly
interview with
resident & shown
around.

visit,
intervieø
conversation

assisting in
commun¡ty tasks,
attend¡ng meetings,
meals, lecture by
(now the late) Peter
Caddy (co-founder).

Guided tour 2-3
hours

lnterview bY
arfangement w¡th
man¿gement.

Visit at request of
MFP Australia
(see¡ng MFP as a
technopole &
Sophiâ Antipolis âs

I a worthy model to
I emulate).

Type, Actlv¡ty

on energy &
environment,
community

No details

new
society.

Conference &
training centre
owned bY
Findhorn
community.

Technopole
Computing
IT&T
Electronics
Energy research
Biotechnology
Pharmacological
chemistry

Tlme,

600

rows
attached housing
w¡th street

'1974 start, 40ha à
2300ha+ (ha of
¡ndustrial
development)

>800 enterPrises,
14,000jobs

Related
population
100,000

Locatlon

Keynes

Keynes
suburbiaouter

Caravan
near Forfes,
North Scotland

Forres, North
Scotland

Entlty

Energy
lnformatlon
Centre

Energy Houslng

Cooperâtlv€
Cohouslng

Pepp€r

Communlty

C¡uny Hotel

ffi.9.,K.W
Sophla AntlPolls
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reallv serious about no cafs.
Witd rñodern public art in very modern suburbs of

very old town.
Graffiti look the same in Australia, Rio de Jane¡ro,

m

iff sSue
at

storage
pa

lock:flimsyorunlockedostm

Keynes.
Urbán fringes have special qualities, especially re

recreation Planning.

notsay uent enoug

France.How

areeco-tra

n9 rnwâtercentre;

fromyachtsexpenslve&maf rnas
very

(playground)
train)(mini

paving

nce).
r¡st

dista
Tou

below businesses blow residential'
3-4 stor ment
blocks,
Several sites.

Environ
integrated leisure planning, rural'preinvestment'
& rural-urban integration'

car,

attown;

of
nSudathe

food;
from

of
Af rican

courSes7castle;
wonderful

capable gen leaders, senior
loial govlrn le of decision-
makei level; bY their
¡nstitut¡ons; ansâctionâl

trainsal

Features

Organism
(needs based
design)

antSmorg
Feedbacks

Connectivity
Community

several&
interv¡ews,
including City
Engineering
Department

planner) t hour;
office t hour.

Hired bicycle,
exploring 3 days.

n Wezenaar

Peter-Dav¡s 2 hours

Type

take pressure
off Amsterdam
& serve
Schiphol.

To reduce car
commuting.

1,000,000
population to
be housed in
Randstad bY
2015, most by

to

Ecocounsellors
for local
government,
firms & other
policy level
pos¡tions.

City Reg¡on

by 1995.

Tlme,

Ereisgau
lm

of Amsterdam

Palace

La

Les

touf¡sm

lnst¡tut Pour Le
Consell en
Envlronment
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systems are

Australia.

use n

Pedestrian means walker, not bicyclel
Ausfahrt means Exitl

See plate 17 Environmentally interest¡ng features.
lmpressive Community effort in building

0kostation; ongoing activity in community eco-
education.

Tobacco plants are a good ¡ndicator for ozone.

big long-term impacts ('keystone' people).

Featurês

re system,

meet you; absolute pedestrian pr¡ority in c¡ty
centre.

Regional integrated transport planning & monthly
ticketing system.

Too-dow-n ði bottom up drivert Greens Party locals,
tdu¡ism (death of Blaik Forest from pollution),
industry: City Parliament made the decisions &
imolemented.

new

1

collar level, where
makers.

UHSE Crlterla

Community
all

Connectivity

Ail

Ecocycles
Community

Contact Tlmo &
IYPO

lnterview 1+hour
Herr Fischer

From Fischer
¡nterv¡ew; local
experience wilh
bicycle, walking,
trains, trams (4
days).

1-day v¡sit to Der
Seepark. Details of
Riesfeld given by
Herr Fischer, but
unable to fit in.

t hour interview

lype, Actlvlty

Local
Government

Development
process

Transport system
5uburban
developments

Transport &
traffic
legislation &
results City
Region
(fransport Plan
¡educing cars)

Suburban
developments
(Der Seepark,
niesfeld)

Plumber
Training
Programme
(sustainable
technology
rhoices)

Scale (space,
Tlmo,

Ponulatlonl
C¡ty

Region

Suburbs

City

Locâtlon

City of Freiburg

Freiburg ¡m
Breisgau &
regron

Freiburg im
Bre¡sgau

Freiburg im
Breisgau

Entlty

Englneerlng
D€partment

transport
changes

Der Seepark
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ngvery
help.

open space & greenery,area

about a metre (information from ETSA

We should try growing some of out own trees
¡ndoors, esõecially short types of Eucalypts: those
in the qlasjhouse office looked extremely happy.

energycân
ghr.creativewith aconservation

Roof sandwich: (earth); plastic; newspâper; curved
wO r Out'

one ms enough for
t h mountainous
ter doing this!).

me to
was a doctor).

can m

aoârtment5.
Lotated on land enclosed by apartment buildings in

rectangle.
Small eflluent forest, sitting places, play areas,

sewageon-site water

fromgesewaaprocess
establishedwel

wetlands
nâgement,ma

Constructed

upart
course,

Bus-train transport interchange (bleak).
Office, commercial, residential, bicycle shelters,
sitting places, underground car parking.

One restaurant oPen on Plaza.
No internal cars.
Recreat¡on area with table tenn¡s & play houses as

fixtures.

5ee

Publ

ngen: community gardens, dedicated
excellent bus service in centre, poor

n

veryere
ouse

tn I uol
paths,

cord.

wood or not.
Natural mater¡als (wood, lime, p[aster, cork).
Buildino cost 1/3 lower than conventional; heating
& hot úater reduced from 2200 to 400 marks.

Chemical to¡let & rainwater purification save wâter
Organics

Organism

Ecocycles
Landscape

Organism
Elements

Community
Ecocycles
Populat¡on
Organism
Genius Loci

Community
Elements

saturday late
mornrng on.

rs,

lnformation from
Permaculture
pubtication & Prof
Udo Simonis.

2

including much
king & bus.

to
day
wal

with one resident
(Heinz Bunse)

rated
sewâge & waste
water
treatment
facility, high-
medium density
urban area

Architecture

integrated
mixed use, high
quality

self-builds

ngen

eschingen
Donau-

6

archltecture

houslng
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Pr¡nclpal Leamlngs

cer
demonstrate large

more even
though has had Rundle Mall as a

ue
experimental
energy spent
author¡ties.

so much less commun¡ty
/wasted on strugoling with

wea ow
Excellent model that should do well

here. See Tables 129, 59.

q uite n
of community &

MU
servtces Australia would

Strong on community development,

Prlnc¡pa!
Features

'1960s style, for refugees etc
Novel oublic consultation method
Careful preservation of relics of war amongst
modern buildings.

Berlin wall & cemetery.
New apartment buildings.
War remnants as ¡cons.

Ground level action.
People oriented.
Ooen sDâces.
s¡iting þlaces (for watch¡ng people).

Short I Pro¡ects'
Litera idn't visit (eg Torsted
Vest de Slagelse, Slagelse
Kommune, GunilshøjFrederensgade/Hollændervej
block (Kolding Kommune).

on ex-m ry

Community values.
Scary past reputation for drug, crime, gangs, guns,
alcótiolism; now drugs self-banned, only sell
hemp, .

Anarihy system. 10 departments, all decisions
consensual, common meet¡ngs, nakedness in
common bathhouse, sauna (hard to carry on

for

Pension finance
Fully implemented
See text

Morten
recycling programmes, Scen Table
4).

Je Læssøe (Green Municipalities, local
research: 4 types, not all'fire souls'

UHSE Crlterla

Organism
Landscape
Genius Loc¡

ffi
s)Ò{,<¡:iì}Òí*)Ì':)ÒC<
FÊ{i{fl!¡ÌarTli

Population
(Attractor)

All
Community

Ecocycles
Elements

Community
Organism

Ail

,.-..-----ry,,iÌll-

Ecocycles
Community
Population

Contact Tlm€ &
Type

Conducted bus tour

ffi
Many v¡sitt f 978,

1993

Anette Thierry
(architect), Dansk
Byplanlaboratorium

Unable to keep
appointment but
left me literature &
information.

Brief vis¡t ot
inadequate time

D¡scussions w¡th
David van Vliet in
Vancouver, Calgary;
br¡ef visit to
ohotooraph on site.rffi

Series of meetings:
Elle, Jensen.
Hoffman, Læssøe.

Type, Actlvlty

squeez¡ng cars
out & focus on
space for
people.

Research into
Urban Ecology
exper¡ments &
database

lntentional
'squat'
community
(long standing)

Cohous¡ng tor
the elderly

ffi
lnstitute for IVTB

Scale (Space.
T¡me,

PoDulâtlonì

C¡ty centre

National

1000
5000 tourists

22 un¡ts

llr- l,l.lll:--i. 
'l.

Locatlon

København

København

København
Old naval base.

København
suburban
central

ffi
Lyngby

Entlty

East Berlln

ìffiF,.'-ffi,-,
i ßüliütliÈì¡är ìr-' r.:,:r.ii

Walklng str€ots

I

I

I

Danlsh Plannhg
lnst¡tute

Chr¡stlanla
Communlty

Maflendalsve,

E*iñS,l'-..- ffi
Technlcal
Unlverslty of
Denmark
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a

to

seems to align with my differentiation into ESD

and ECD Crable 5).

near
work (su since so'alternative' in other

culture.

success at
alternative producers.

at
ol a common task for

be

to

A

and is easily removed if necessary'

Prlnclpal
Features

miscellaneous self-
builds home-made solar
collector, glasshouse
found materials)

technology, underground,

On-site flow-down sewage treatment (root zone
system).

lncome from conducted tours, wood & metal
nurses,
duce, rent
lworking
Fuzz¡es

Local laws.
First generation
3000DKr annual
s¡tes,

left, bankrupt. Now increasing.
membershiþ fee, manages & sells

tn
not

debt.
Present & efficiency.

in København. Halfpos¡t¡ons

on comm
with recycl¡ng, composting.

Low income.
See text & Plate 2.
5}o/o cil parks à PlaYgrounds.

n9 a

Water management
Enerov savino strateq¡es
necyãte¿ tyrei: rubbõr speed humps & traffic
calmino items.

Wind eñergy: Denmark's first generation windmills
(IKEA): thóught to disturb landscape so trying to
move

milk increasing, prices

UHSE Crlt€rla

All

Community
Ecocycles
Feedbacks
Population
Organism

All

Contâct llme &
lypê

Morten

Ditto

Ditto

1 day

Typs, Actlvlty

housing estate:
'ecological
village society'.

ln conjunction
with existing
village of
Torup.

For 100
dwellings when
complete.

Organic
produce,
especially wine,
grain

8ü) resident low
income
Cohousing
apartments
(1960s)

Scale (Space,
Tlme,

PoDulåtlonl

10,000 tourists pa,
ldea from 1982,
land bought 1988,
approved 1989,
construction
started 1990.

Largest rural
commune in
Denmark

Region & less

l'ocatlon

København,
northern
Sjælland
(Zeeland),
Hundsted (dog
land)

Ent¡ty

Svannholm
Communlty
Butlkken (shop)

¡lå Kllde Gårde

Mlscellaneous,
N-Eastern
Denmark trlP
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Guilt about wearino new clothes. Newtrends

nlY 15% max. of Power
collectors, they invel in
s or black Plastic and
in several Places eg

Vårst).

luxuries.
Wanted to reduce private consumption by shar¡ng.

one TV for all didn't work. Communal cars didn't
work. Waiting for each other doesn't work with
smâll children. Sexual looseness, some swapping
& instability; marital: escape from nuclear family;
tend to Reacue sufferers; not so good at
emotional issues, but have mediations sometimes.

from rooves was banned for

materials); maintenance very much

rainwaterof

cheaper

Europe, uselwent
Energy, water management'
Diversion of roof water to toilets'

tn

centre,

freeze
invented

toilets
has

flush
Centre

Low

years to get land, approvals,
liave 20 rèntal units (social h

residents known. Rent will pay for common
house.

4 building groups (LG2), present self builders (LGf),

living group (1G3, high school people), LG4.

lntentiõn to share meals, shared economy: some
have left because don't want to g¡ve & take.

Solar heating, energy, grey water' rain water
svstems.

oútch mud small brick machine: 5 br¡cklm¡nute.
Expef¡mental demo mini-building (to get LGc

aþproval).'Ecotek' small Company.
Mud bricks, rammed earth, not straw

n9

To

toilets.Composting

test mater¡als.
ous¡ng): future

Free arc-¡tectural advice, low interest loanS many
incentivet yard cleanup & much support for
landlords tõ do eco-retrofit old, inefficient
eDartment buildinqs; resident newsletters &c"

Génerous & compre-hensive eco-retrof it programme
funded to 1994.

Fluoe maintenance savinqs available if undertaken.

All, Ecocycles
Elements
Community
Organism

Ecocycles
Elements

Ecocycles
Feedbacks

Evening meal &
overnight; meeting
with 6-8 residents;
overnight with
small family: Poul
Tang, Matte, Jens
Ulrich, Dorte
Bollerup.

2-3 hours tour &
meetings with Hans
Jacob Jacobsen

Ulla Egebrecht:
explanation &
directions for
Retrof¡t Programme
buildings; t hour; 2-
hour walk around
rÞtrôfils-

lnterviews, 1-2 hour
visit

Cohousing

Experimental
earth housing
(self-builds).

3 houses built by
19/993, started
1986.

Town Renewal
Co: mixed
private &
public:
'Ecological City
Renewal
Prooramme'

Energy Advisory
Centre

¿10 children, 28
buildings, started
1 985.

uster:

Cluster, 1-200
houses approved,
population 500

City
1600 buildings
potent¡âl

Building/City

neâr

Hjortshø¡ near
Arhus

Arhus

Arhus

ov€rdrovet
Cohouslng

Andelsanfund

centef

Fredeflksblerg
Byfornyelses-

Ärhus Ml[ø - og
Energlkontor:

a
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Prlnclpal Leamlngs

new
door

spending
other out
objection

social fund
n cftsls, now

to animalt social interest only, not eco-
replacementtssue over colours to

windmill vs

&

equity)..
lmp'ortánce of servant leadership by chairpersons of

management committees in communities set up
by Housing

Even in Denmark, difficult to get people to care for
each other: lndividualism is having a very
destruct¡ve impact on people who traditionally
valued communal relationshiP.

¡n Denma seem to

community

density, but they do produce food in quantity.

Prlnclpal
Featurês

through fund¡ng cuts (1
many

gmKr )

and 1-2 rooms addition),
Assoc¡ations: can determine enthusiasm of
Gommunity part such as

recycling (which on rent,
so most do it an not do
much else tooether,

Composting añd Walgaarst (separates urine out for
fert¡liser) toilets.

See Table 129 on research with senior Co-housers.
See Holluf Have.

& space to w¡thdraw to. Tables 1 23, 129;

One ('best') of 35 small communities

ng specialists: Proiect set

common house fo¡ kids'
& go out together;

monthly meet¡ngs, low level shar¡ng, don't eat
together.

Activities response to superior leadership qualities
of hand-oicked manaoement orouo chairman.

UHSE Crlterla

Community
Ecocycles

Community
Ecocycles
Elements

Ecocycles
Community
Feedbacks

contâct l¡m€ &
Type

Discussions,
interv¡ews,
conducted tour with
Finn Jensen. 1 full
day.

lnformation about
Cohousing,
development &
management
pfocesses¡
experience of
Housing Association
in setting up
EcoHousing and
Cohousing for
elderly.

Motor tour with Finn
Jensen

2 hours conducted
tour with Finn
Jensen.

lyp€, Actlvlty

Processes
(Cohousing)

Communities &
clusters

Experimental
housing
(apartments)

Senior
Cohousing

Mixed age-
gfoup eco-
hous¡ng estate

Competition
experiments ¡n
social & eco-
housing
(including
competition
designs)

cohous¡n9
community

Sc6lo (Spac€,
Ilme,

Pooulatlon)

city (of 18s,(X)0);
communities
small (16) - 2-300

Tract (multÈ
development
area).

clustef, groups of
15 houses, 250
residentt built
1986.

Low density.

Locatlon

Odense, several
sites.

Neer Odense

Odense

Ent¡ty

Flnn rens€n,
Head of od€nse
i,lunlclpallty
Soclal S€rvlcos
& Health
Department &
Odens€ And€ls-
Bollgforen¡ng
(Houslng
Assoclat¡on).

Blommehavon

Holluf Have
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Government su
makes a huge in urban ecology

to.
conform to
but then all
their Plans.
requirements

ln collaborative
for

help
ts

n.

Commons
where are taken by committees.

Signif icant resource savin gs

strategies.
from modest MU Itiple

interest,

- 

P¡lnclpal
Features

group, suburban,

compact, n

See Report Card, Figure 63.

UHSE Crlterla

All, Ecocycles
Community
Elements

Community

Ecocycles
Commun¡ty
Elements

Alr

Contact Tlme &
Type

È¡ùri\1{$.wÑ$\,äìü$,älììitli:iii,.li
Discussions with
stafü re projectt
University buildings
with solar design,
issues of theory &
principles. Guided
tour of University
College (solar
desion). 1 dav.

Guided tours Prol.
Gitte Marling, over
several days.

hour conducted
tour, research eco-
building

'l evening, Henrik
Lund (civil
engineer), wife
Søsser

Typê, Act¡vlty

'&:$Ri.!i;ti;.iiiiì\r :

Department of
Development &
Planning

Now funded as
Key Centre for
Urban Ecology

Cohousing
communities

College

Cohousing
commun¡ty, 16
houses,

Scale (Space,
Tlme,

City
Clusters

50 students

Cluster

Locatlon

ü..:u;¡iri,nÈliiÈ¡ll*s¡.i¡i
Alborg

Alborg &
surrounds

Alborg
University

t0-
AI

14km out ol
borg

Entlty

CoHouslng

lnternatlonal
Koll€glum

Värst
('Wlndmlll')
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variety a to common use
in set of apartments where all else equal:
¡mportance of Commun¡ty development for
sustainable practices to work (common houses
built into all blocks).

Swedish research ( Ostrom, Beijer lnstitute, 1993)
shows local emergence of property r¡ghts systems
Drotects natural resoufces better than state scãle
äuthority, but may collapse if not recognised by
the latter. Tradable r¡ghts systems are sometimes
much more efficient, but hard to implement in
many cases.

IPM is re delivering just the right dose pesticide at
right time.

Periphery as centre for ecological development
(few choices in centre).

lncreas¡ng biogas systems on farms (all Europe).
EcoHamlets: energy, water & nutr¡ent recycling,

social.
Series of historical landscape studies with an

ecologist, from Roman lron Age to future;
mismatch between public ideal vision & large
scale centralised decisions.

Enormous expense (resources) of moving house.
Challenge: howto keep peoplethere. Basic need
to move physically (walk, cycle): car produces

Strategies over Time".

Concept stage.

tn very
attitude to environment than the business press

expresses as conservative interests here (ie
environment has traditionally been viewed as an
'either/or' problem: to be traded off against
economtcs.

Security a

soc¡al work to be
looking for work,

Progress of GAP.

wast¡ng t¡me
a time.at

Features

local
children), common houset EcoHamlet & plans

large scale: natural assets being sold out.
'Green Wedge', 'Finger Plan' green zoning in
Scandinavia. Motorway rings & fragmentation
control issues (cause massive traffic chaos, eg
Paris).

Waste water reth¡nk due to infrastructure

(Berg).
lnterfãce settlements for per¡meter people (Livsey).
Research on'what is sustainab¡lity?' (different in

Design for Ecovillage d¡scussed with s¡Uestam

Frequent articles on recycl¡ng and other
enriironmental matters in all aspects and very
practically presented: in very conservâtive daily
paper.

Package being differenced tor each participant
nation (with local data & targetted exercises).

Personal training in groups with local exercises &
followup networking.

Followuo of UNCED & email contact. Further
followdd up in lstanbul (Marilyn Mehlmann) 1996.

UHSE Cr¡t€tla

@

áÌÂù¿áiËtf¿#ñ
:rir¡üiii!¡ì,!irìiliiriiiiil:li:iri:iilail
@
Community
Ecocycles
Biotics
Elements
Connectivity

Community

Commun¡ty
Ecocycles

Community
all

Contact T¡me &
Type

!ç?"s-r,2ftqElla-t!ffi
t-z!\¡r,'?"/.kNc"rflx\'!,'',/.r1XNä

@
2 days. Per 8erg.
Susan Livsey &
colleagues;
conducted foot
tour.

meeting

t hour interview
Varis Bokalders

Translation by house
host

1+ hour interview
Alexander
Mehlmann

lype, Act¡v¡ty 
1

( i!'zZXX Í!-ttZXN 1ì ? ZXNI

Second
g€neration
EcoHamlets

Social research

Per Eric

EcoVillage
design

Conservative
newspaper

Part ot Global
network of
national nodes
committed to
teaching
sustainable
lifestvle.

Government

Building

C¡ty

Nat¡onal

!#ti¡;,f;ffi ¡¡_r,^ 
^L¿,f¡ñr( StÌZXX s^?:7XN ñ-?: ZX\ I

ìtrììlìi:::¡iliiiÌrt:tii;ìi:ììii.ii:iltìlüìlrt::i
W
Uppsâla

Locat¡on

1,,,,,,,',.-.r'',u',r',r,r,'
i;¡Ë;;¡-J,iit d¡¡;.

I 

stockholm

School of
Architecture,
Tekniska
Höiskolan

Stockholm

Stockholm

Hft1üfiK''-ffi.--#ffi
swedlsh

Enilty

Unlverslty of
Agrlculture;

lnstltute foÌ
Future Stud¡es

Clty of
Stockholm

Archltect

Svênska
Dagbladet

clobal Actlon
Plan - Sweden
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Prlnclpal Learnlngs

Commuter stations can be very pleasant promoting
public ownership and reducing vandalism'

energy

seem to

ess open sewage
Underwater rugby!
Underground windsurfing using snow blowersl 

.

Finnish- Tunnelling Association has perfected rock
drilling at depth.

Great feãr of Russia in Finland: st¡mulated

uge
bea
com

can
lot more powerful if they have

prehensive Proceedings (such as lnnovative
Housing did).

Prlnclpal
Features

Rail integration
Well-known artist & Commun¡ty involvement in
arts through station decorat¡on.

Shotcrete surfaces left visible & decorated; superion
floor treetments.

incinerator, diverts
returning). Huge
city w¡th cogenerat¡on

distr¡ct heatino.
pers on every on every possr

sewage tfeatment works
Undeiground sports & meeting place.
Underground Church.
Underground Olympic Pools complex.
Underground un¡versity heavy engineering stress
testing centre (serves all Europe).

exoertise in rock tunnellinq.

UHSE Cr¡terla

Commun¡ty
Genius Loci
Connectivity

Ecocycles

Ail

1r:1:\Y1?iil i! x 7 r: a) s
srùâS*ì:rÈáâs$4
lj.!.,...:- rl: iili:illl.illiii::ll

Ecocycles
Community
All

Contact Tlme &
Type

During commutes
over a week

External & local
explanation: no
deta¡l

2 hour visit

trips associated with
IFHP Conference
looking at
developments.

Sept-Oct 1993 7 days

Type, Actlvlty

Community Arts
programme

Sewâge &
recycling works
(underground)

Every known
tssue

Housing for

Housing &
Planning
conference

Scale (space,
Tlme,

Pooulatlonì
C¡ty

City

lndividual

1200

Locatlon

Stockholm

Stockholm

5tockholm

Stockholm

Helsinki

Entlty

commuter
system

Henrlksdals
Renlngsverk

Seerenparken

Retrof¡ts

Underground
dêvelopment

IFHP
lnternatlonal
conference
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4.2 SUSTAINABIL¡TY STRATEGIES

The following Database is organised in separate tables under criterial headings in the order already used above. The column headers follow the commonest

emergent themes under these headings: issues constellations, as referred to elsewhere and as seen already in the concept constellations in JVNIc entries (Figure

60: JVNIC Theme Report). These are entered without judgment, as a record of strategies and principles argued for by different groups' Any strategy would

always have to be considered in the context of local information, energy, materials, space & time conditions and connections'

Source List:

Agenda 21 (UNCED, Rio de Janeiro '19921, (United Nations 1992)'

Aldinga Arts EcoVillage By-Laws (Geoffrey Adam & Co 2000)

Andreas Glanznig, president, community Biodiversity Network (Australian) (Glanznig & Prideaux 1999: 13-20)

Andrew Euston (us Federal Dept. Housing) unpublished handout

Australian Conservat¡on Foundation (Hare,Marlow,Rae,Gray,Humphries & Ledgar 1990)

Centre for Human Settlements, University of British Columbia (Rees 1989)

city of Manningham (Victoria Aust.) (Manningham city council 1998: 1-2)

CoHousing Features (Petter 1993: 14)

Commonwealth of Australia (Commonwealth of Australia 1992: 8-9)

Deep Ecology (Naess & Sessions) (Devall & Sessions 1985: 70)

Dovers & Boyden (BoYden 1990)

Earth To Spirit (Pearson '1994: 72-3)

Findhorn Ecovillage Project (Building Biology) (Talbott 1993: 1-7, 1-12, 1-171

Guidelines for Eco-Village Development (Gilman 1991: 60-61)

New Urbanism Charter (unpublished printout source MultiFunction Polis Australia)
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OECD (Competitors' brief, Jerrabomberra Valley National ldeas Competition, 1994)

oregon Experiment (Christopher Alexander) (Alexander,Silverstein,Angel,lshikawa & Abrams 1975:5-6, 15-187)

Places ofthe Soul (Day 1990:28, 108, 179)

Policy Strategies (Troy 1990: 21)

RAIA Environment Policy (Royal Australian lnstitute of Architects 1994)

Richard Register (originator of term 'ecocity') (Register 1993: 4-5)

Rocky Mountain lnstitute, (ecologicalsite design guidelines) (Rocky Mountain lnstitute 1998: 129, 125-156)

Sainsbury Ecopatterns (Sainsbury 1 994)

sustainable B u ilding checklist {Envi ronmental Bui ld i ng News: 1 4}

Toronto Declaration on the Environment Preamble (from City of Toronto)

Town & Country Planning Association (UK) (Blowers 1994)

Transit Sensitive Urban Development (TSUD) (Kaufman & Morris 1994: 39-40)

Urban Ecology Australia (Ecopolis Development Principles) (Downton 1994)

Ventura County Citizen Planners (Citizen Planners of Ventura County 1991: 20
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DATABASE 4.2 SUSTAINABITITY STRATEG IES

Collated Lists x Scalar Themes

reuse

Temporal
Scales

Equ¡ty now &
future

Short term is not
scred

lnd¡genous plantings

5-10All needs accessed

&keep people

Support local agf¡cultufal & local Duslness
oroducts & seruices

Büy locally produced bu¡lding mater¡als
Neighbourhood des¡gn ) walking )

saves enefgy

Neighbourhood design ¡ncreases access
to elderly & ch¡ldren, & à
¡ndÞdêñ.1Ênaê

Local Scale

Local authorit¡es'¡nitiatives ¡n support of
Agenda 21

Local susta¡nability initiatives - local
government, business, community
groups: rncfeâse

Neighbourhood design wherever
possible, for human contact &
independence

Wildlife corridor integr¡ty

belofe plannlng
landscâoe

Def¡ne water landscape
Fa<e nlannino on water

M

and r¡ver bas¡ns The metropol¡s ls
made of mult¡Dle centres that are
cities, towns, ând villages, each with its
ôwn ¡.|êñf¡fiâhlÞ .Þñtê. ând F.lôêß

WHO Healthy C¡tles

WHO Healthy C¡ties

Concentrât¡ons ot c¡vic, ¡nstitutional and
commercial act¡v¡ty should be
embedded ¡n neiohbourhoods and

Metro-Region

The metropolitân reg¡on ls a
fundamental unit of the contemporary
world Governmental cooperatlon,
public poliq, physlcal planning, and
€conomlc strategies must reflect thls
new reality

Cities for Cllmate Protection

Work with large-scale

Processes

The 9lobal ctlmenslon ot
env¡ronmental ¡mpacts
of actions and pollc¡es
should be recognl¡e¡l
and consldered

100 & 500-year Plans
Global lmpacts Policy

Cons¡der Landscape
Ecology in bulldlng
prolects

Large Scalelnternational

lnternalional legal instruments and
mechanisms

lnternâtional lnstitutional arrangements
Nât¡onal mechanisms and internatlonêl

cooperâtion for capaclg building ¡n
developing countries

lnternatlonal cmperât¡on to accelerate
sulalnable development ln developing
¡orrnt¡ies and domelic oolic¡es

Urban/rurâl systems:
urban/rural consort¡s:
manage shared rural
¡ob-supporting resource
bâses - emenit¡es
(recreation, resources
many types), ecocycle
loops, ecological
resource inventoriet
Geograph¡cal
¡ñfôrmãtiôn Svstems

Corr¡dofs are reg¡onâl
connections of
noinhhar¡¡hnn¡l< en¡l

Respect lnterconnection
of reglons &
environments

Respect matrix
connect¡vity

Pre-empt & confront
impacts on w¡der
community

Connectivity
Between

Scales
lntegrate Government

scales ln pol¡cy

s(ale patterns
from smâllscâle

Ee aware ol lafge

developments

llrghl scâle

Scalar
Thinking

Set sustainable
timê horizons

Population

Ecocycles

Connectivity

Landscape

Elements
Genius Loci
Biotics
Organism

Community
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Temporal
Scales

term

Local Scale

5eek small loGl successes
Critical: ¡mport replacement & econom¡c

cap¡tal retention - use cit¡zens to
¡dent¡fy & mobilise local resources for
econom¡c development

Metro-Region

d¡lricts, not ¡solated in remote, s¡ngle
use complexes Schools should be s¡zed
and loGted to enâble chlldren to walk
or b¡cycle to them

Large Scalelnternational

The need to ma¡ntaln and enhance
iolefnaliotrallomlsllllvÊ.oe$ ln an
env¡ronmenlâllv iound mânner should
be recognised

Connectivity
Between

Scales
d¡str¡cts; they range
from boulevards and
rail lines to rivers and
parkways

Connect to networks
beyond site

Neighbourhood, d¡strict &
corr¡dor are essent¡âl
ldentif¡able elements of
development &
redevelopment, and are
thus available for
c¡tizen responsibility lor
ma¡ntenance &
evolutlon

Decentral¡s€ stâte
Government
â.lmin¡drâllôñ

lntegrate Government
levels in lndicators

Evaluate solut¡ons in
terms of thelr larger
context

Scalar
Thinking

5calar sensltlv¡ty:
econom¡( effects

Scalar th¡nking
(globaulocal)

Scâlarthinking
(global/local)

Scalar th¡nking
R¡oht râle

Feedbacks

Rheotics

lndicators

Scale
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Table: x Commu Themes Glue:
Relation-
ships &

Contracts

squares
should encourage
walking, ând
enable neighbours
to know each
other and protect
their communities

lnstitutions &
Education,

Knowledge,
Training

by science
Educatlon
Make sure everyone

understânds the issue
User tra¡ning systems
oeveloper training

systems
Designer trâining

systems
Builder training systems
Access to high qual¡ty

educat¡on &
informat¡on for all

Educate the developers

CommunitY
PartnerchiP in

Governance & Action,
Community Proiects &

Networks

orounds
Mãet human needs bv bulldlng &

plannlng: Partlcipatlon - all de(¡sions
;e whât & how to bu¡ld, bY users

Commun¡tY Part¡clPation

fs

development
Publ¡c particlpation ¡n Program

development

Governance: Local
Design Codes, Zoning, Planning

in supPort of Agenda 21

lronment: decrease number
affected

F
rto

by the
munlcioal planninq department

consider'environmeñt in all dec¡sion making
lmproved EIA
Prevent¡ve Planninq
Coordlnat¡on w¡th other levels of government

types
ãfeas

zonlng: amendment aPPllcations
should be hlgh density enough
transit service

for redevelopment
to support high level

8ân build¡nos sbove 4 loreys
iãnifer of ãevelopment rigihts to ach¡¡eve desired urban

form

Governance:
Regional

The metropolitan
reoion ls a
fuñdamental unit of
the contemporary
world Governmental
cooperation, Publlc
policy, physical
plannlng, and
econom¡c lrateg¡es
mul reflect this new
reality

Heafthy publlc pol¡cy
Transport Pollcy for

social equity

Fit the b¡oreg¡on:
respecting and
conform¡ng to the
parameters provided
by the b¡oreg¡on
within which the
development ls

situated, fitting into
the landscaPe w¡th
the patterns of
development
following the
¡nherent form and
l¡mitations of the
land

Pol¡cy to focus
development around
publ¡c transPort
nodes

Ban future high-rise
truildlnos ¡n CBOs

Governance:
Any,

lnternational
& National

pfoceSses

should
and

lntegrating env¡ronment
& development in
decislon-meking

Qual¡tat¡ve development
& publ¡c pârtic¡pation

Conserve demo(rat¡c
political systems

Sustainable governance
Social ¡ust¡ce

¡nfrastructure
Glass bureaucra(y
Envlronmentâl B¡ll of

Rights

Nâtional oollution control
tandâids to cont¡nually
reduce heat noise, alr &
water pollut¡on

Cosmology,
Paradigms,
ldeology

Democracy
Cooperative

paradigm
Rewnues and

resources can be
shared more
cooperatively
amonq the
municipalities and
Gentres within
reg¡ons to avo¡d
destructive
compet¡tion for tax
bese and to
promote regional
¿oordinat¡on of
transportation,
recreation, publlc
seru¡ces, hous¡ng,
and commun¡ty
¡nstitut¡ons

consensus of vis¡on
Create a sustainable

At mtntmum
&

Respect lanoLandscape

Elements
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Glue:
Relation-
ships &

Contracts

humans and non-
humans are
ent¡ties sharing the
biosohere

Share biosphere

lnstitutions &
Education,

Knowledge,
Training

environmental
choices are made

climate change
programme

Netional edu(ational
programme re fossil
fuel parsimony
reasns for action

community educat¡on
to ) better choices

lnternational fos5il
fuels educâtion
campârgn

Community
PartnerchiP in

Governance & Action,
Community Proiects &

Networks

Decontamìnate tox¡c sites

Successful pract¡cal proiects

Governance: Local
Design Codes, Zoning, Planning

J¡¡n or start a 'friends of' group to help landholders and
counc¡ls ln the¡r efforts to bring back the native gresses

and woodlands to the¡r proPert¡et river frontages,
roadsides, beachfronts and public areas

lntegrate ecology & social con(erns ¡n planning &
development

Act to reduce noxlous em¡sslons
mmes
pollcy
areas

Pol¡cy: heal past damâge 1o vegetat¡on/habitats
3-sto-rey rehàb¡l¡tation, not iust trees'ând-grass

-ch[d 

carè near oublic transport
Encouraqe localfood prodüction, seed swapping, barter
Policy: héal past functional damage ln new development

conform to foreseen

sefvKes

Policy
Elimín for Planning housing
Assist collectlons for glass,

paper, plastlcs, metals
Ecorystem approach to all pol¡cy & progrâmmes

Governance:
Regional

Pollcy: development
should balance lob
ava¡lability w¡th
number of resldents
in area

Stop car parking
requirements for
planning approvals

Governance:
Any,

lnternat¡onal
& National

Pollcles must be changed
due to excess¡ve
interference of non-
human world by
humans These pol¡cies
aff€ct basic e(onom¡c,
t€chnologlcal, and
ldeologlcal structures
The resulting state of
affairs will be deeply
d¡fferent from the
present

Nâtlonal plantlng
policy/programmes

Set llmits to population

Nat¡onal packag¡ng
legislation

set llmits to consumption
Cårbon Tax
Energy parsimony Policy

Cosmology,
Paradigms,
ldeology

Architecture,
build¡ngs and
public places

Promote an
ecologl(al

The welþbelng and
flourishlng of
human and non-
human Life on
Earth have value ln
themselves
(synonyms: intr¡ns¡c
value, inherent
value) These
values are
independent of
the usefulnes of
the non-human
world for human
pufPoses

Equal & fair
distr¡but¡on

Personal constra¡nt
conserves lesoufces

5ocial equity
Social lustice for all

Relect consumPtion
values

The ideological
change is pr¡marily
that of
appre(¡atlng life
quâl¡ty (dwelling ln
situations of
inherent vâlue)
rather than
adhering to an
increasingly hlgher
stândard of liv¡ng
There will be a
orofound
äwareness of the
difference
hêtwêen bio and

Genius Loci

Biotics

Organism

Population

Ecocycles
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Glue:
Relation-
ships &

Contracts

W¡thin
neighbourhoods, a
broad range of
housing types and
orice levels cân
bring people of
d¡verse ages, races
and ¡ncomes into
da¡ly interaction,
strengthening the
oersonal and civ¡c
bonds esæntial to
an authent¡c
community

Keep balance
between pr¡vacy &
community

lnstitutions &
Education,

Knowledge,
Training

and techn¡cians

Community
Partnership in

Governance & Action,
Community Proiects &

Networks
Local afea buiiness network
Develop telecentres and telecottages
Keep cars peripheral to property

Future resldents fully
¡ndes¡gn process ât

participate
all stages

pfocess

Governance: Local
Design Code+ Zoning, Planning

trucks
Local government Development Plans should have trans¡t

seruice standards, to be met before route extension is
considered

zon¡ng: facilit¡es generating large trip numberc should be
locâted close to transit

zonlng: amendment appllcat¡ons for redevelopment
shoúld require bulldiñgs located along activity nodes &
(orr¡dors tô be at or close to street l¡ne

Off¡c¡al plans & secondary plans should have a general
pollcy fatement about role transit is to play ln the
community

Subdivision ðesign: âpplicants should document proposed

d¡stânce of a trans¡t stoo
a single use & denslty;
uses (where

ans should have transit

Make polluters pây for environmental damage
Full coh accounting for all munic¡pal seruices

lhe economic health and harmon¡ous €volut¡on ol
neiqhbourhoods, distr¡cts, and corr¡dors can be improved
thrõugh graphic urban des¡gn codes that serue as

T the
ent

Governance:
Regional

Pol¡(y: charge 1or
seru¡ces & resources
at average cost of
production, not
mârg¡nal priclng

Governance:
Any,

lnternational
& National

Nât¡onal lnf râstructure
retrof¡t

Nat¡onal (âr registratlon
1o reflect engine size

Control of the Economy

Policy & pract¡ce lultil
long-term goals

Cosmology,
Paradigms,
ldeology

oreat

Promote social
equity employing
economic and
management
lructure5 whlch
embody princlples
of social equity

Balance so<¡â1,

economrc,
ecological

Those who subscr¡be
to the Deep
Ecology Pr¡nc¡ples
håve an obligation
d¡rectly or
¡nd¡rectly to try to
¡mplement the
neressary chanoes

Equity now (z)
Equity now & future
Long-term

stewardshiP

Connectivity

Feedbacks

Rheotics
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Glue:
Relation-
ships &

Contracts

lnstitutions &
Education,

Knowledge,
Training

Community
Partnership in

Governance & Action,
Community Proiects &

Networks

Governance: Local
Design Code+ Zoning, Planning

Governance:
Regiona!

Governance:
Any,

lnternational
& National

Cosmology,
Paradigm+
ldeology

lntergenerat¡onal
equrry (2)

Long-term
dêwâr.lahiô

lndicators
Scale (Space,
Time)
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Table: Crite x Landsca Themes

of all types; zone for m¡xed use, diversity; sustalnable

Vôr¡ety every area

must

uses of
ns¡t stops

P asis
P SupDort¡ve Streetscape Design): pedestr¡an amen¡ties such as-canopies, -

scaþing for weather protect¡on should be lncorporated lnto the deslgn 01

buildinqs located along malor trans¡t routes
pSõói UiiiÍà¡"gs iñóulã bË oriånted to the street & to transit seruices (to minimise walking

of

of

u5e
for &b¡oma9s

permeable paving;Lândscape buffering; solar orientation of buildings;
cool¡ng

demonstrate network connectiv¡ty
for u5e bollards,

network
to al low b¡cycles & pedestrians through;

of the later
Street access: minimise travel

roads should be designed to be as direct es possible to

of
stops

Pedestr¡an

Design Balance, Harmony Between

Ârchitecture and landscape design should grow from lo(al
climate, topography, history, and bu¡lding practice

d

of the metropolis
ldôñrifu ñâffê¡n< ôl thê Dlâaê

eveloPment
nd whllst

Form,
life Form

A range and village to ballflelds and

density

spaces at the Centres
lncrease Densities

eg
lnfrastructure,surface water, topography,

afeaS to
connect d¡fferent and dllr¡cts

Preserue
Relnforce

landscapeAdaot built env¡ronment components 10
(bü¡ld¡nqt utilit¡es, circulation)

PAtterns

to

afeas consefves
environmental
while

should

Community

Landscape

Elements

Genius Loci

Biotics

Organism
Population

Ecocycles

Connectivity
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pro9fama

fororHarmony BetweenDesign

percost

Form, lndigenous
Urban

ereas:
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Table: Criteria x Element Themes
Climate

to

to solar or¡entat¡on
1o beneflt lrom exist¡ng

Air

Avoid CFCS

FireWater
ResDect water
Proiectlon of the qual¡ty and supply of

lresh water resources: Appl¡câtlon of
integrâted approaches to the
devðlopmeni,'management ând use of
wâlêt têtources

lntegrate water quality management lnto
urban greenspace deslgn: storm, sewage,
naturâl purificatlon systems

Design water-efficient, low-maintenance
lânal<aânìno

Don't discharge contaminated water into
sensitive naiural ecosystems: design lor
reabsorption roughly where rain falls

Keep roof water for dr¡nking

Di

h
ch

will oollute vour wateruâvs
Look i;ìto feasibil¡ty of gra)^fuater & roof-

too wåter catchment svstems
De-pipe street stormwater disposl

On-slte absorpt¡on & treatment of
stôf mwãter saves lnffelructure costs

Earth
Community

Landscape

Genius Loci
Biotics

Organism

Pooulation
Ecocycles

Connectivity
Feedbacks

Rheotics
lndicators
Scale
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Table: Criteria x Genius Themes (lnterDretation, Culture)Meanino
caPe: supPort¡ng and promoting cultural d¡vers¡ty
lolical awareneis into all aspects of the mâking and
n settlement

Culturel ldentlw
vernaculer W¡sdom

-lrestralarclretuæs:(especiallygeometf¡c,ânCientPâtte-rn5,Fen9shui,

-ffiäfved-arÏi-ahai¡sÉ¡ tvtahés-n Yogi's c¡t¡es for 1-200 families, Natural

Ci s¡testo
They deærve
other build¡ngs

and the fabric of the city
arts & crafts movement,

reinterpreted through
Frank by

Art Gothic
veoêtâtlve.

a

bui
ce);
urp

asa

a
to sp¡r¡t of place whenever we new

-ãn b-uìlaings sñõÚE¡rovide their ¡nhab¡tants w¡th â clear sense of
location

public open spaces for surve¡llance, safety,
e value

-ÃllIulkliñgs should prov¡de their ¡nhab¡tants w¡th a cleâr s€nse ot
weather

Most sense of Dlece & life where elements meet: earth & sky, water &
rock. able to immerse self in "ro(k-wateflness"

windows odd shaoes & sizes; different for North, sQuth, East & West
a unrespons¡ve

water,

-tubes m-ãFe lior cold, râtionalthought & sctlon, logical material¡st;
construct from the heart ) love in the users; bulld wlth love ) an aura
of healinq, reluvenation

Streets and-squáres should be safe, comfortable, and lnteresting to the

urban environment includes heâlth, peace
Baub¡olog¡e (Germany, Scandinåvlâ), "healthy
ual & ecological sensitivlty"

o
o ate well-being, creâtivity, lndividual¡ty; Amsterdam

lberts), diverslty of anglet heal¡ng âtmosphere; sun,

trailing plants interior, harmony with land: colourt
¡¡arr¡hino

like a dance: symmetry <->
contracting, cool colours; tall,
ldings; low sheltered ¡ntimate

r & expression of feelings

-Ail 

buildings should prov¡de the¡r ¡nhabitants w¡th a clear sense o1 t¡me

or
worthwhile
artefacts

ln terms of both menufactured

@ed by hlstor¡cal associâtlons"

Community

Landscape

Elements

Genius Loci

Biotics
Organism

Pooulation

Connectivitv
Feedbacks

Rheotics

lndicators
Scale
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Table: Criteria x Biotic Themes
Healing Processes

Develop þroshelters lor lano
regenerat¡on

Biodiversity ând habitat
oreseruat¡on and recovery

Restore degraded lând:
rehabilitat¡ng ånd
maximis¡ng the ecolog¡cal
heâlth and potent¡al of land
as a consequence of the
development of human
caÉlÂmÂnt lirrrâl .ituì

Harmony wrth nature

Useful
and präy¡ng mant¡s,
control pests

Damaging Processes

Env¡ronmental cost of land
o((upation

Manag¡ng fragile ecosylems:
Combatlng desertification &
drought

o¡spose of chemicals, pa¡ntt o¡ls,
detergents and plâst¡cs through
your special local council seru¡ces,
not throuqh the stormwater or
sewerâge system which w¡ll

poor quality daily
env¡ronment

Cons¡der alternatives to chemical
pest control in your gârden or ute
it sparlngly Birds, frogs and
reotiles cen become sick or die if
th'ey feed on insects sprayed w¡th
pesticides

Useful lnsects, are k¡lled by

L¡fe Supported:
Biodiversity

(Organism/ Genetic
Divercity)

Protect genetlc b¡odiversity

Life Supported:
Biodiversity

(Population/ Species
Diversity)

Protect specles

tind out how to get local natlve plants by
contacting youi local council or branch
of the Society for Grow¡ng Austrâl¡an
Plants

Life Supported:
Biodiversity
(Ecosystem),

Precautionary Principle (2)

Life Support,
Habitat lntegrity
& Diversity, land
Use, lntegration,

Ecosystem
Services

Nature Conseruation Orders:
¡ncrease area & number

Sustalnab¡lity covenants
Richness and diveß¡ty of l¡fe

forms contribute to the
reallsatlon of natural values
and are also values in
themselves

Permeculture
Public open space & natural

resource (onseruatlon
l¡nkages

Preserve natural hab¡tat ln
urban design

Reuse redundant land
Managlng frâglle ecosystems:

sustâlnable mountain
development

Dlveßified mature forest:

Protect b¡odiversity (4)

Make your garden or property
w¡ldl¡fe fr¡endly by leaving
logs and rocks, and planting
lo(al native plants to Prov¡de
food or sheherto birds,
frogt reptiles and other
animôls

Diveßif¡ed mature forest:
incfÊase area

Community

landscape

Elements

Biotics

Organism
Population
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Healing Processes

tâx âs a
Support resil¡ence
Protect, preserve & restore the

naturâl env¡ronment
toster b¡odiversity
Make a hab¡t of restoration

Damaging Processes

Minimise use of organ¡c solvent-
besed floor finlshes, pâintt stalns,
adhesives

safe and envlronmentally sound
manâgement of radioactive
wâstes

Envlronmentally sound
management of b¡otechnology

Where there are threats of serious
or irreversible environmental
damase, lagkoflullrcie¡lific
gedainb¿ should not be used as a
reason for polponing meâsures
to prevent environmental
degradation (Uncerta¡nty
Pr¡nclole)

combating def orestation

Life Supported:
Biodiversity

(Organism/ Genetic
Diversity)

lncrease number ol urban trees

Assess what ¡s there alr€ady

Life Supported:
Biodiversity

(Population/ Species
Diversity)

Support a rich species diveßity

Assess what ¡s there already

Life Supported:
Biodiversity
(Ecosystem),

Nâtive plânt communities

Protection ofthe oceant all kinds of
seas, includ¡ng enclosed and semF
enclosed seas, and coastal areas, and
the protection, rational use and
development of their llvlng
resoutc€s

tife Support,
Habitat lntegrity
& Diversitn Land
Use, lntegration,

Ecosystem
Services

Minim¡se use of old-growth
timber

Promoting sustainable
agriculture & rurâl
development

Protect blolog¡cal diversity and
mainta¡n essential ecologlcal
processes and life-support
systems

Development in a way that
mainteins the ecologicâl
processes on which l¡fe
depends (sustainability)

Negotiation pr¡nc¡Ples for
remnval of fcnrps

Safeguard natural resources
Conserue natural caP¡tâl
Conserve naturêl cap¡tal;

sustainable income
Land tenure mechanisms
Sustalnability covenants
Protected b¡od¡versity: lncrease

area
Â Fâ¡r Shâre of the Blomass

Assess what is there âlready

8¡ospheric integrity
Harmony w¡th biosphere
conserye ecological capltal for

the future
Protect biosoheric inteqritv

Ecocycles

Connectivity
Feedbacks

Rheotics
lndicators
Scale
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Table: Criteria x tsm
Needs: Human & Eco-

Community

&

use
Meet

a collection

new

Needs:
Biotic

Itleeds: Social,
Cultural &
Spiritual

Needs: Mental &
Psychological

Buildings def¡ne spaces
Dont sacrif¡ce access &

openness to secur¡ty

Ileeds: Emotional &
Sensory

Desiqn for safety & secur¡ty

Needs: Physical,
Health

Community Gardens

Baublologie: Houses located away
from centr€s of industry & main
traff¡c routes

Baublologle: Houses located ¡n
spaclously planned developments
with amplle þreen' areras

lncreasing dens¡ty encourage walking
Ne¡ghbourhood design encourages

walking
Design for exerc¡se

Båubiologie: Use of wall, floor &
ceiling materials that ållow air
d¡ffus¡on

B
((an
lp

Baubiologle: lnter¡or surface
materlals that allow a¡r f¡ltering &

B

comfortable ¡nterior l¡v¡ng
temperature

Eaub¡oloqie: adequåte protect¡on
from noise & ¡nfrasound v¡bration

Baubiolooie: Max¡mum use of
natural-daylight¡ng & colours in the
interior

Baublolog¡e: Mlnimise art¡fic¡al
electromagnetic fields while
malntaining natural magnet¡c &
electrical f¡elds

Function as a
Whole

Bâlance economy,
ecology, soclal;
lntegfâte

Community wellbe¡ng &
heahh: priority

Rebuild whole sylems

celebfate tne place âs
ole

ln hto

and
resources

The metropolis has a
necessâry and lraglle
relat¡onshlp to lts
agrarlan hinterland
and nåtural landscapes
The relat¡onsh¡p is
environmental,
economiç and cultural
Farmland and nature
are as lmportant to
the metropolis as the
garden is to the house

Community

Landscape

Elements
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Needs: Human & Eco-
Community

lndividual heâlth & wellbeing

C¡ties towns into

Provide health & secur¡ty:

to l¡ve,
context of an

Needs:
Biotic

Provide for all
biota's needs to
continue &
multlply

Prov¡de access to
all needed
resources for
êx¡stence for âll
æoole

Needs:Social,
Cultural &
Soiritual

Opt for more natural
materials

Needs: Mental &
Psychological

Opt for more natural mater¡als

Needs: Emotional &
Sensory

Design for v¡sual amenlty

opt lof more natural matenals

Needs: Physical,
Health

Switch to slow combust¡on or natural
gas heaters F¡rewood collect¡on
alters or removes the habitat of
mammals and birdt and ls

the de(line or
After
firewood
1 mllllon tonnes per

year, ls Austrâlia's second largest
t¡mber extractor

Protect trees and topsoil dur¡ng
s¡tework

Local agriculture
Use of non-toxic & untreated natural

build¡ng materlals
Bãublologle: Construction mater¡als

that do not contribute 1o
envlronmental degradât¡on in any
asDect of erf raction, manufacture,
in;tâllation or use; do not exploft
lim¡ted or endangered natural
fesourceS

Service roads
Opt for more naturâl materials
safe & heahhy work environments

T

but not at the expense of
accesibility and openness

Reduct¡on of need for inter-urban
commuting by incorporat¡on of a
full range of urban hous¡ng types &
land uses

On street pârking buffers pedestrians,
sloff traff¡c

Rev¡ew design comfort cr¡teria for
buildings

Timber supply as Urban Planting
Baubiolog¡e: dealwith indoorair

B diant heatlng &
rever possible

B f construction
not contribute to

pollution in any âspect of
extraction, manufacture,
installâtion & use

Function as a
Whole

Genius Loci

Biotics

Organism

Population

Ecocycles

3s1



Needs: Human & Eco-
CommunitY

meet ât
crossfoads to form town centte;
neìghbourhood centres locate at
iunctions with greatest circulation

development
L¡ve on the ¡nterest not the caPital
Economic sustalnabil¡ty

Needs:
Biotic

Needs: Social,
Cultural &
Spiritual

Needs: Mental &
Psychological

Needs: Emotional &
Sensory

Needs: Physical,
Health

Designation of major tfans¡t routes âs
medium denslty, mixed use
"act¡vitv corridors"

Concentrát¡ons of civic. institut¡onal
and commercial activity should be
embedded ln neighbourhoods and
districts, not lsolated in remote,
single use complexes Schools
should be sized and located to
enable (hildren to walk or bicycle
to them

The more intersections per arca, the
more permeable the urban fabric

Create a susta¡nable physical
lnfrastructure

Meet human needs by bu¡lding &

o

Safety from reducing speeds and
traÍfic celming, not removal of
obstaclej

Function as a
Whole

Des¡gnat¡on of one or
more m¡xed-use, hlgh
dens¡ty "act¡vity
nodes' ¡n the urban
area, located at malor
intersection points ¡n
the transit system

Well-des¡gned back
lanes: many
advantages but may
not be affordable on
cheap land or density
<20 dph

Economic diversif ¡cat¡on
Meet human needs by

build¡ng & planning:
Organ¡c order - allows
whole to emerge
gradually from local

These guld¡ng prlnciples
and core obJectlves
need to be considered
as a package No
obJectives or principle
should predomlnete
overthe other A
bâlanced approach is
requ¡red that tâkes
into account all these
ob¡ect¡ves and
principles to pußue
rha ¡nal nf F(f)

Meet human needs by
building & plânnlng:
Diagnosls - well being
of the whole
protected by annual
diâgnosis of live &
deâd spaces

Susta¡nable
Development:
¡mproves the lotal
qual¡ty of l¡fe, both
now and ¡n the future

Connectivity

Feedbacks

Rheotics

lndicators

Scale
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Table: Criteria x lation Themes
Ecological Relations

(Predator-Prey etc)

Be conseruat¡ve when you go f¡sh¡ng Only
take what you can eat yourself and don't
keep undersized fish

to
ând diversiv except to satisfy vital needs

(Unwanted) Population
Counts:Exotics: Humans,
Weed+ Feralt Visitors

set Vieble Populat¡on Limits

most of the¡r f€edlng
Present human ¡nterference w¡th the non-human

world is excessive, and the s¡tuation is rapidly
worsenlng

sråhll¡se humãn DoDulation (2l

or gfass
ln the or parks as they new
and spread others

(Wanted) Population Counts
& Movements: lndigenous

Human, Animal, Vegetation,
Microbial. Visitors

Some fish stocks are under
recreâtional f¡shers than
f¡sh¡ng

greater threat from
from commerc¡âl

Establishment of target urban dens¡t¡es
(employment & reildential) to support desired
levels of transit serv¡ce

Attractor Landscape:
Pseudosatisfiers,

Destroyers

ADDropriate building densit¡es and land'üses'should 
be within walking distance of

transit stops, permitting Publlc transit to
become â vlable alternative to the
a¡nomohlle

Attractor
Landscape:
Satisfiers

Transit lops: ofter ample
weather shelter: awnings,
ôvÞrhânds. trelliçes- liohtlno

Make pos¡t¡on
nea ance;
avo ush, blank
wal

Encourage community:
incorporate prov¡sion for a
w¡de d¡versity of soc¡al and
community activ¡t¡es within a 3-
d¡mensional urban lructure

Transit: ac(ess to dlsabled &
Vams Iand bicycles; meet
service needs of pasengen:
trams ¡n Freiburg im Breisgdu
will order cabs for passengers
to meet traml

Permit & encourage fa(ilities
(such as educatlonal
¡ngtìtut¡ont sen¡or c¡t¡zens'
housing, places of worshlP,
social services, medical
facilities), which are likely to
attract a large percentage of
transit dependent PeoPle, to
locãte ad.¡acent to transit stops
and to be orienied toward
those stops

Community

Landscape

Elements

Genius
Biotics

Organism

Population

Connectivity
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Ecological Relations
(Predator-Prey etc)

(Unwanted) Population
Counts:Exotics: Humans,
Weeds, Ferals, Visitors

set vìable Population L¡mits

(Wanted) Population Counts
& Movements: lndigenous

Human, Animal, Vegetation,
Microbial, Visitors

Attractor Landscape:
Pseudosatisf iers,

Destroyers

Attractor
Landscape:
Satisfiers

Encourage community: include
secure and attractlve, physical
and electromagnetic
commun¡cat¡on networks
within a 3-dlmens¡onal urban
structure

Zon¡ng: perm¡t a wide range of
multl-family resldential,
commerc¡al, reta¡1,
entertalnment, community
facility, recreat¡onal, & llght
indufr¡al uses ât des¡gnated
âct¡vity nodes & along
designated activ¡ty corr¡dors;
perm¡t pedest r¡an-oriented uses
such as retail, restaurantt &
entertâinment fac¡lit¡es at
o¡ade

B¡od¡vers¡ty Gap Analys¡s Pfogram
(Univeß¡ty of ldaho)

Social sylems: attractors
(waterfronts, park, festivals etc)
to keep people & money wilhln
lhÞ aômmun¡fu

Feedbacks

Rheotics
lndicatorc

Scale

a
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Tabl x Themes

management
purificâtlon

waste
water

theRepalr

Full

Reportanynew ver lt
may be an acc rge
point that ls n he
EPA need to k
appreciate your eyes and earc

Urbârì/rural sylems: urban/fural consort¡a: manage
shared rural lob-support¡ng resource bases -
âmen¡ties (recreatiòn, resources many types),
ecocycle loops, ecological resource lnventor¡et
Geographicâl lnformation Systems

Takebãck leg¡slatlon for packaging, (ars, white goodl
âñbllânaêi â( ¡n Germãnv- Ar¡stfie

Collection & recycl¡ng of rainwater for garden use
Waste water treatment lâgoons (cheaPer, better

envlronmentålly)
Hydrologic patterns: on-site stormwater

management lnf¡ltratlon (eg swales, absorptive
surfacet natural or art¡f¡cial retention sylems) for
aquifer rechsrge

Minimise greenhouse gas em¡ssions in ârchitectural
des¡gn

Mlnim¡se indoor pollutlon & external air pollution
from buildings

Cycles, Loops & Ecoservices,
Pollution

Assumptlons: perpetual lend use; adaptable & reslllent
land use systems; no net degradat¡on of natural
resources or the culture using them

Aquaculture; fertiliser substitutes; organlcally grown
brands

Environmentally sound management of hazardous
wastet stop ¡llegal ¡nternat¡onal traffic ln hazardou5
wa9tes

Env¡ronmentally sound use of toxic chemicals, stop
¡llegal internat¡onal traff¡c in tox¡c and dangerous
products

Náturâl wastewater treatment syfems (eg constructed
wetlands, composting toilett biolog¡cal wastewâter
treatments, sand f ilters)

Non-tox¡c organic paints & wood preservatives
throughout

composite board¡ng manufactured without the use of
toxlc alues or reslns

Matter (Materials) & Energy:
Transformat¡ons, Technology,

lndustrial Processes, Eco-Desiqn
ordinances to forb¡d bulldings over 4 storeys

Construction sylems: d¡strlct heatlngy'cool¡ng;
clustered/mixed use development; optimâl bullding
shâpe & height

Passiv'e solar fèatures where possible through
orlentation & window layout

M¡nimum inter¡or roâce
SPV & wind energy sales
Passlve solar features where posslble through

d

¡th
controlled exchange of air & vapour

Suspended tlmber floors for better air <irculatlon to
avoid buildup of radon gas

lsolat¡on of electrlcal c¡rcuits to reduce electromagnetic
f¡eld stress

water conservat¡on (showers, low-flush tollets, self-
closing taps)

Low maintehance water eff¡cient landscape design
Energy efficlent building
Grev & rmf weter use

Optlmise use of lnterior space to keep overall bu¡ld¡ng size & resource use
mtntmum

Use nstural vent¡lat¡on & dayl¡ght
Use low overâll l¡ghting + task l¡ghting

Recycle materials for housing
Locâl materlals
Low embodied energy materlals
Reusable mater¡als

M¡nim¡se Ecocost of Bulldings
Try to buy organ¡c produce lt's better for you and better for the

änv¡roñmeñt becãuse it does not use chómical pestlcldes

s

site build¡ngs to benefit ex¡sting vegetation

Matter (Materials) & Energy: Resource
Conservation & Efficiency, Consumpt¡on,

Eco-Desion
Respect biomass
Mlcio plannlng: lntensif¡cation of pemitted uses; performance criterla to

mlnlmise nulsance; flex¡ble zonlng; zoning incentives to encourage
retrof¡ttlng

Keep the contents of your boat, car, bag ¡n your boat, car, bag ." Don't
tlirow rubblsh, wasie, oil or chemlcals lnto the sea or into urban (reeks
or rlvers - even if you bel¡eve them to be biodegradable Australia's
marlne and riverlñe ecosylems have naturally low nutrient levels and

wale or rubbish

lnformation

Obtaln quality ¡nformatlon on
ecologlcally based economic options
from ongolng sources such as
governm€nt science, acâdemiâ &
oubllc media

Education
Demonstrâtion developments

Elements

Genius Loci
Biotics

Community

landscape
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Cycles, Loops & Ecoservices,
Pollution

Approprlate housing full (human) life cycle

and recycling
The city as a natural ecosylem
Living machlnes
One systems output is another systems ¡nput
Pfotect ecosystems
Waste management for future resource "min¡ng
Alternat¡ve waste wâter treatment (spat¡al

l¡m¡tâtions): cost sâvlngs from decentralised,
modular, scalable, large diameter tanks in
greenhouse, set up w¡th b¡ota to su¡t nutr¡ents
ava¡lable (staged)

Environmentally sound management of solid wastes
and sewâge-related issues

Make it easy for occupants to recycle waste
The most eff¡cient use of resources is rePresented by

natural patterns
Reduce maior a¡r & water pollutant product¡on
Estâbllsh recycl¡ng programs & recycled materials

¡ndustries

Matter (Materials) & EnergY:
Transformations, Technology,

lndustrial Processes, Eco-Design
Bâublolog¡e
Avoid CFG
Avoid solvents & toxlc glues

Natural methods of heâting and cooltng can be more
resource-efflcient than mechanical systems

Production systems (energy): geothermal; methane from
trash; phoiovoltaic; w¡nd power low head hydro;
biomas

Conseruâtio
recovery;
(savings);

Clean fuels, natural gas

elgy
v

(even in

D¡lrict heating system uslng a gas condensing boiler for
hlghest fuel eff¡c¡ency (1993)

Hiqli levels of insulation (U-values of 0.2 watts/m2 C in
roof, walls & floors)

Low-energy llght bulbs
Trlole olazlno (U=1.65 wâttlm¿ C)
Usé of-cellulõsè lnsulatlon (made from recycled paper)
Minlm¡se wafe by accurate quantity suryey¡ng
Avo¡d disposables
support energy efticient products & processes
Request bel rated whitegoods
Minimise packaging
Retrof¡t old bulld¡nqs
M¡nim¡se waste
Lo(al¡se, ¡ntegrate and diversify energy generat¡on
Rheoticsenergy use & generation to m¡n¡m¡se peak

loadlngs
Energy cõmpet¡tive lrateg¡es through urban systems:

material eff¡c¡ency
Mlnlmlse iob-site waste
Min¡mise pa*ag¡ng wâste

Matter (Mater¡als) & Energy: Resource
Conservation & Efficiency, Consumpt¡on,

uction
& waten¡vays during bu¡lding
maxlmum control of Dersonal space l!! buildinos

5mâller Houses
Reduct¡ons ln consumption per caPit6, specifled scarce resources,

espec¡ally constru(t¡on-related
Chanqinq consumption patterns
rancrmãtinn. ¡edtre zie¡aoe rcd¡¡ce ¡ich:ooor d¡fferentlâl
Reduce
Energy

energy use
efflc¡ent building

Decrease rate of use of resources & energy
Reduce waste & technometabolism
lnstâll hlgh-eff¡ciency heatlng & coollng equ¡pment

at low levels of energy
renurces, local energy
reuse

Make Bu¡ldlngs Better
Efflciency ¡n development
Shared fàcilitles (laundry, kitchen, lounges) avolding unnecessary

duplication
lJc Éuildino oroducts made from recvcled mater¡als (several)

Use salvageãbuilding materials wheri posible
Renovate older bu¡ld¡ngs
Retrofittlng
Reduce, Reuse, Recycle (2)
Packaging reduction, deslgn
Reduce total waste volume
Use durable products & mater¡als
D¡veß¡fy a ment
Design for
Chmse no ding not to develoP
Avoid packag¡ng
Make iecycliñg èasy for occupants: design in recycllng
Min¡m¡se waste
Avo¡d oressure-treated lumber
choosé low embodied energy & co2 materials
Buy local materiâls

lnformation

Demonstration models of technological
¡nnovations

Organism

Population

Ecocycles
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Cycles, Loops & Ecoservices,
Pollution

society on
Maintain Processes
Conserve fesoutces
Under
Crit¡ca & economic cap¡tâl

rete dentify & mobillse local

M : Piecemeal
period

work with large-scale processes
lmprove ratio usge rate: replacement rate for key

renewables

increase urban-rural
on importt energy,
(invigorate

mult¡plier effects)

export
reduce on ¡mports, energy,

(inv¡goratechemicals; the economy,

Matter (Materials) & EnergY:
Transformations, Technologn

lndustrial Processes, Eco-Desiqn
l.^¡lise advanced transport, communlcat¡on & production

rystems

5¡mple timber frame construct¡on & detailing su¡tðble
for self-build

Matter (Materials) & Energy: Resource
Conservation & Efficiency, Consumption,

Eco-Design
Ellminâte suoef vohaoe qrlds
Movement syfems: pãde-strian transit malls; mass vs private; blcycllng; car

pooling
De(rease iourney to work
lncrease transit passenger miles

oevelop an ecocoif Budget for Proposed Developments
Stabilise resource use

more environmentally frlendly products and

urce use: greater equality (between rich &
poo¡)

Lifecycle coling of materials
Desion for future feuse-úseî¡ râ5le p-õd ucta& materia ls

sâfeguard future resources (2)

lnformation

Electronic bulletin board and trading:
wide access

lnformatlon superhlghweys

Connectivity

Feedbacks

Rheotics
lndicators
Scale
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Table: Criteria x Th
Design

5ociable, Accesslble

to
be

Design for reabsorption roughly where ra¡n lalls

water

Vertical the shop
A s¡gnlf¡ mple 90%) of residencet iobs &other ¡n 4oometers walklng d¡stånce of a

transit stop
Subdivis¡on design: appllcânts should document wãlk¡ng distances

as part of the ba(ki¡iound information accompanylng drâft plan
& subdivision subm¡ssions

No supply lines ¡n or pipelines out

Subdlv¡slon deslgn: applicants should document Proposed
locations of bus routes & stops

Live over the shoo

in or rear if feasible; parking spaces

across s¡tes
Zoning: reduce mlnimum lot sizes & lot frontage requirements, to

incrãase development dens¡ties, reduce or eliminate required
setbacks for commerc¡al build¡ngs or employment centres along
trans¡t routes

zoning: ¡ncrease max¡mum (+/or establish minimum) gross floor
area (GFA) and floor space index (tsl) standards along trânsit
routet and at act¡vity nodes

Connect to networks beyond s¡te
Respect lnterconnection of regions & env¡ronments

tntangible: Linkage, lnfluence,
Glue

Communication (2)

lmprove the quality & serv¡ce of publlc transport

Transport .The problem with cars ¡s ..
Motor corridors d¡ronnect
Public trânsoort corridors connect
Subsidlse public transport

Risk

Avoid risk: QRA

Don't fence out r¡sk (¡t produces dangerous enclaves)

Physical Connection,
Disconnection

YIMBY (Yes ln My Eack Yafdl,l

Reduce traftic path d¡stances - more short cuts
and no dead ends

Frâctal lndex
coÍr¡dors are regionâl connectorS between

T ould be
rt
and

mobilitv- and reduce car use
Waterways are corridors
Coaçtlines are tôrrldors

Parkways afe corr¡dors

Good public transport
Pedestrlân ways
Many activ¡ties of dally l¡ving should occur within

wálklng dilance, allowing lndependence to
those who should not drive, especially the
elderly and the young

Blke pâths
Appropriate publlc transport
I ôw <ñÞ.rl vehialê wâvt

Railwâys & boulevades are corrldors

Trans¡t pr¡orlty through traff¡c signal pre-

lminate 'free'parklng
rter¡al & collector roads to
of transit operators (1km

apart mâx¡mum)
Trahsit corridors, when proPerly Planned and

coordinated, can help organise metropolitan
lructure and rev¡tallse urban centres. ln
contrast, highway corridors should not disPlace
investments from exlst¡ng centres

C nsof
they range from
ers and

Darkwavs

Community
Landscape

Elements
Genius Loci
Biotics
Organism

Population

Ecocvcles
Connectivity

Feedbacks

Rheotics
lndicators
Scale

358



Table:C x Feedback Themes
Double Loop lssues

Create a
Base the

Economy
SustainâbleMonetary System on

Resource Bâse

Connected green spaces system

Children ând youth in susta¡nable

E

the welfare of fulure oenerat¡ons
poverty

to
effluent Each tonnes of

Philosophy (Cosmology) & Learning

Replace growth model (2)
Combatlno Dovertv
Promotinf éducatÍon, public awareness ând training

making
g of revenues & resources bY local
se comPeting, wlth negat¡ve

outcomes)

tn
act¡on women towards sulalnable and equ¡table

development
Recognlsing & strengthenlng the role of indlgenous people

ând the¡r commun¡t¡es

local
Make operations more env¡ronmentallY

progfamme re
parsimony

Publ¡c transport corr¡doß enhance urban life; highway
corridors ¡mpact on & d¡splace investment

Positive Constraint (Positive Feedback,
Catalysis)

tlnâncial resources and mechanlsms: reg¡onal & subregional
dewlooment banks and so on

Science fôr sustainâble development: better communlcatlon wlth
decis¡on makers & oubllc

Scientiflc & technolo!ical community: more lnput to decision

ng the
ng tne n¡satlons:
lps for
ng the un¡ons
n! tne aPProach;

sustainable aorlculture
Graphlc urban õeslgn codes promote economic stability

Expand our national reserue system

Ensr¡re that flows on our regulated rivers allow for environmental
needs

Encourage ecologically benign energy use, pâssive 5olâr et€

nclng or firewood.
ers w¡ll put effective

rns: posltive & negatlve

m carbon taxes
Products lndustry
n or¡vate land

Recogn¡slng & strength€ning the role of indigenous people and
thelr commun¡ties

children and vouth in susta¡nable development
Global act¡on-for women towârds sustalnable and equitable

development
Nâtionâl tree olântino orooramme
Mânk small parks available

Trarìsfer of env¡ronmentally sound technology, cooperâtion and

s,

f

ing compost & fertiliser (income

Trad¡tlonal Ne¡ghbourhood oeveloPment (TND) allows proxlmrty
to work, ¡mportant for pârt t¡me .¡obs

National infrahructure modernisatlon & develoDment programme

Negative Constraint (Limiting
Factors)

Regulatory systems: bulldlng & zonlng codes;
assessmènis; tax incentivel; rewards; ut¡lity rate
structuring; rule making; revolving funds; energy
conservation euthorities

Address broad scale cleâfing and destruction ol
nât¡ve olants and an¡mals

Soeak oui about new dvkes, welrs or sea walls Most
'of Auslrålla's coastlinê reiles on a natural flow of
water up and down oursandy beaches Any break
ln thls fiow disrupts and destroys local ecosystems

2-part water charges: basic servlce/suPply +
consumot¡on

Nâtlonal óollutlon control stândardt to progressively
¡e.Ìr.ê hôlhÉlôñ ôflw¡th weter- air. no¡se. heat

use nâtive

TND Cfraditional Nelghbourhood Development) ¡s

consistent with socieeconom¡c trendt'eff lc¡ent
urban form, trånsport eff¡ciency, energy
conservat¡on, infrastructure cost sav¡ngs &
environmentâl sustainâbllity lt ¡s also llkely to be a
ñ1.ê ñlâ.ê tô l¡vel

-treavy 

ænalty tõr breaklng hazârdous wale laws

Refund all contalners
Prevent industry dumping toxic wastes ¡nto sewage

s/stem
Caíbon fixinq tax on fossil fuels
Nat¡onal packag¡ng leglslation to reduce plâslics &

cardboard
National motor reg. Fees x eng¡ne volume
Enerqy parslmonyÞollcy for all products produced
lmooã iees & ouòtas based on fossil fuel embodied in

åradua with'fossil fuels

Community

landscape

Elements

Genius Loci
Biotics

Population

Organism

Ecocycles

Connectivity
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Double Loop lssues

Contact your local elected representatives
(MP or councillor) to get more åreas
Drotected for natuÍe conservation Ask
them to address the bigger-picture lssues

scâle
plants
ional
llows

environmental needs

Philosophy (Cosmology) & Learning

Don't leave your envlronmental conscience at home when
you go on holidays

Re(ognlse the'no developmenl' opt¡on

Positive Constraint (Positive Feedback,
Catalvsis)

shedd¡n9 the
nelghbourh mortgâge
capaclty (19

contr¡bute to s
aDDroDrlate econom¡c activ¡w

nvdtil dèstructlve compet¡tlon ior tax base by local governmenmt:
nromôtê reo¡onel coooerâtlon & resource ofovis¡on

Seek small local successes
Development profitabillty: emphaslse long term relatlve to short

Establish true<ost pr¡c¡ng economlcs
Conserve investments

Feedbacks

lndicators
Scale
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Table: Criteria x Rh Themes
lncremental Change

âs opportunit¡es to
susta¡n the environment

Retrofit cities for transit over time, w¡th lnter¡m and
long-term boundar¡es deslgned to mould urbân

A here demand is for
ise for easy ¡ncrease
lreets âllow

encoura9e

Healing Process

Balânce humans & envlronment ln plann¡ng &
development

"P¡oneerino in reverse"
Preærve & ievhalise urban ne¡qhbourhoods

Regard site lnteruentions as opportunities to heal &
sustaln the wider envlronment

Retrofit derelict lânds
Create model solutions based on natural proceses

(Reflect the elegânce and eff¡c¡ency of natural
procesæs)

Lohg-term goal: sustainable landscaPe

Safe & healthy work environments

Protect & ma¡nta¡n urban infrastructure

,ob creation

New performance ind¡câtols

lmpacts

Pre-empt & confront impacts on wider (ommunity
Commón choice: restore & reuse neglected lânds vs. delroy

the few remaining rural or natural areas.

Rehabllltate houslng

Protect ne¡ghbourhoods from physical & economlc d¡sruptlon

New performance ¡ndi(ators

Past- Present - Future, Term -
-EaEnce Iong term & short term

Evaluate solutlons ¡n terms of thelr larger context

B er, money;
al fairnest

P
P.Âcêruê ñâllrrâl hêl¡îâde
Development & redevelopment should respond to &

respdct hilorical patternt pre(edents & boundârles

Attractive urbân design

Sâfeguard future economic develoPment

-l.luperf 

ormanceindicators

Short term is not sacred

Community

landscape

Elements

Biotics
Oroanism
Pooulation
Ecocycles
Connectivitv
Feedbacks
Rheotics
lndicators
Scale
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Ta Criteria x lndicator Themes
Space &Operating

Threshold
OptionalCompass & Benchmarks

lDvnamic Process)
SOER

(Condition. Snapshot)

New performance indlcators

Use of lndicators & EMS

Ecolog¡côl Evaluatlon systems

Use Real lnd¡cators

Use Real lndicatoß
EMS

Feedbacks

Oroanism

Genius Loci
Biotics

Pooulation
Ecocvcles

l-andscaoe
Elements

Connectivitv

Rheotics
lndicatorc
Scale

Community
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5 APPENDIX E: BACKGROUND PAPERS

5.1 HELSINKI PAPER ON MFP-AUSTRALIA

presentation to lnternational Federation of Housing & Planning lnternational congress
'Cities For Tomorrow: Directions for Change'

HELSINKI FINLAND 2619-A1U93

" MFP-Austral ia: The llrban Development"
(Re-named by conference committee:' u rban Development in Austra l ia')

Dr. Vanda Rounsefell

ABSTRACT

Early in IggZ the Japanese Ministry of International Trade & Industry (MITD proposed a business

ventrJre to the.Ar¡sûalian Government: a privately-funded, new space-age city adjacent to one of

the existing State capitals, a multi-purpose urban technopolis which became lmown as the

MultiFunction polis (MFP). The MFP was seen as an opportunity to create wealth and employment.

There ïvas a predictable storm of objection, largely on anti-capitalist grorurds ftom people who

weÌe concerned about lack of i¡rformation and consultation and large-scale foreigm ownership of

Ãustralian assets. The press and academe had a "field day" with public xenophobia, amid fanciful

concepts projecting br¡siness ideas into the future, and the MFP is still having to address

p"r".ptio* born at that time, despite substantial evolution of the concept and changes in focus

since translation to an.A'delaide setting was initiated'

The MFp is now demonsgably an *{ustralian project, promoting local site-specific, social and

envi¡onmental problem-solving with a firm focus on economic development. There is support and

futr¡¡e investment potential Êom the Japanese' especially the lvLã'C'{ gIoup (MFP r4'usEalia

Cooperative .qssoãiation of Japan), but the Mf'P is seeking project partners world wide.

The site was chosen by the.Ãgstralian Govern¡nent from five comPeting State $¡bmissions. The

Japanese apparently preferred a site in Queensland for recreation reasons' and a site nea¡ the
-Cót¿ 

Coast was chosèn first, s¡bject to conditions which were rejected. .ã'delaide was then

recommended and eagerly grrasped by the Bannon Government in 1990.

Feasibility studies had recom¡nended a single, self-contained city of 100,000 people. This was

eventualli rejected for a concept of a cenEal "hrrb" (core site) \,v'ith "spokes" extending to many

areas of the crty and beyond, and,{delaide site cha¡acteristics later dictated a much smalle¡

population of some 5O,OO0, to be developed over 20 years in several stages.

The MFP has two essential components, a network of br¡siness initiatives and a physical site'

Opportunities for economic development in.tustralia were identified as adding vdue -

¿evetopment & ma¡keting (rresently weak) to basic research projects (>resently sEong)' pre-

emption of technologies for the Zlst. century based on state-of-the art communications,

p¿¡fi"ot"tty ¡¡rformation technologry and telecommunications gI'&Ð, and envi¡onmental

h*.g"tnént. Major changes in education with increased tT&T input and lifelong duration were

seen as niches.

The MFp intend-s to establish a'World University, connecting existing r¡nive¡sities electronically

through the MFp precinct, a¡rd is already trialling tele-medicine between major city and counEy

hospiials. Softr¡rare development, tele-cottaçtes, a media production cente for the.Asia-Pacific

negion and signal pro".""iirg a¡e other high-tech MFP efforts envisaged or initiated. The MFP has

leg-ally incorporated.tdetaide's two Science Pa¡ks wNch have global expertise in biotechnology

and elect¡onics.

These astivities are expected to achieve a high degrree of international cultr¡¡al and intellestual

exchange. Their location at the MFP, (now a-State ta:< exemption zone for l0 years), is expected to

g.n"r"iê lS00 skilled jobs per MFPvillage of 4500. Skilled jobs create a flow-on of senrice

irfrastnrctr¡¡e employment. This is relevant to high unemployment levels, and to anÃustralian

demonstration of mixed land use, with village residents having lO-minute waüdng access to

worþlaces and amenities'
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The ¿tdelaide proposalwas centred a¡ound a challenging core site of 2343 hecta¡es at Gillman

nea¡ port ÃdeÈide, set in degraded a¡rd partly contaminated industrial sr,vamp land adjacent to

Ã.delaide's most socio-economically and envi¡omentally nnhealthy subr:rbs.

lTyo of Adelaide's stormveater crosses this site, kilfing mangiroves and sea grasses. This, nearby

world consenration areas, the river, the wvamp, the fishing industry a¡rd land contamination make

water management a key issue. Strategies include total catchment management, canral, pond and

lake systems, and the site Èom which soil for building rafts wilt be obtained, will provide artificial

wetlands for biological cleansing of stormwater before recycling. Some regeneration of

m€rngroves witl be possible. Houses will have dual water supplies.

Other key concepts for the r¡rba¡r development include "a paradigm shift" in ecologically

sustainable u¡ban plaruring: stringent energ¡y policy (50% reduction overall, 70o% fossil fuel

reduction), sola¡ aècess site design, energ'y efücient housing, mixed development, higher density,

pedestrianised localities, advanced transport (long-term) and "envi¡onmental management"

io"t raiog local industrial cleanup and site decontamination. .{ social planning team has identified

social iniperatives for design of the built envi¡onment, especially in the "parochial realm", and

integration of the proposed development with su:rounding communities is a core priority.

planning problems have been formally mi¡rimal, most objection grrounds being political (anti-

capitatistj, social (¡rerceived hijacking of funding & early stage public consultation issues),

information-related (misunderstanding, confirsion, dearth) a¡rd environmental (site -related & EIS

criticism). The MFP ¿ugiues that the site is cnrcial to the MFP concept, and on balance its

restorative effects will be major and almost irnrnediate, whereas.the present long-term
govemrnent discounting of the importance of local social, envi¡onmental and envi¡onmental health

i*o"" is no longer tenable. Ãvigorous resea¡ch efrort has identified over 50 opportunities for

enerçry an¿ mate¡¡s-saving refi¡se-resource coupling of industries and innovative environmental

projJás a¡ound the MFP sitè. S¿ea¡Ie spinofis include bricks, Pavers and agriculttual products

from initially contaminated sewage.

By 1993 a step-up project of 70 dwellings near the MFP site (NE\III IIAVEN VIIJ,AGÐ will prepare

sóeptical locat devetopers and builders for the even more radical stage I, which should, politics

willing, be completed in 1996.

ADDENDUM: PRESENTATION NOTES.

HISTORY

The MFp was first suggested by the Japanese Ministry for International Trade and IndusEy (MITÐ

in I987.

The initial concept development ïsas funded by.Ãustralian & Japanese companies r¡nder the

u¡nbrella of their Governments in association.

Many politicat twists and turns later, it is very different ftom the self-contained' mr¡lti-function

technopolis fi¡st mooted by the Japanese.

The MFp is now clearly an.Ãr¡stralian project. It is hoped that it will conEibute to the irnprovement

of Ãnst¡alia's overseas equity and the local job ma¡ket. \lVe presently have l2%o unemployment

nationally and for young people in.{delaide the figirue was recently 47ol0.

The MFP's interest in collaborative ventt¡¡es is not limited to Japan, and it has an International

.{dvisory Boa¡d from I0 countries.

Its goal is the provide leadership in a bala¡rce of th¡ee areas:

BASIC VISION

This is the basic vision:

. Ãn international cente of innovation and excellence in the use of advanced technolog¡.

. Ã social model for the 2lst. Centnry based on equitable social and economic development.

. Ã. model of consewation and management of resou¡ces and the natr¡¡al envi¡onment.
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TWO ELEMENTS

The MFP intertwines two basic marrifestations:

. Ãn extensive, centrally-coordinated economic eüort

. ¿{n u¡ban expression as 2lst. Centr:ry city: a physical development based a¡ound a core site.

CORE SITE

The ofücid planned core site is located on the lreFewe Peninsula. \lllhile this site is integral to the
envi¡onmental management side of the MFP, there a¡e political issues which may interfere with its
location he¡e, and evenwith the establishment of an urban development at all, however at the time
I left Ãdelaide (June 1993), this was the accepted arrangement, and the details I will present will
be the generics for the r¡¡ban development as conceptualised at that stage'

The co¡e site is 2,343 hecta¡es. It is handy to the port and the airport, and l5-20lsn from the CBD.

This is a long-term project: ove¡ 20-30 years, and will hor¡se some 50,000 people-

It will reduce the sprawl on.ãdelaide's fuinge areas by about 30%.

ECONOMIC BASE

The economic base is cmcial to the sr¡¡r¡ivd of a project like this, especially in a recession, and this
is the chief present focr¡s of the new CEO who was head-hunted from Honeywell a few months ago.

The State Govern¡nent has arurounced a lO-year tax holiday for MFP br¡sinesses and has

designated it an enterprise zone.

The project will be funded ùom Com¡nonwealth, State, l¡ocal and private sources.

From CEO Kennaru Better Cities $40m (rehab.); $130m remediation; $160m State Govt.; outgoing
$350m, receipts $220m; expected shorÉall at Phase I $70m ($.4).

======== == = === ========== === ======= == === ===== === ====== === ==

THE KEY CONCLUS¡ONS OF MANAGEMENT

The key conch¡sions of management as to the appropriate 2Ist century indusEies for targetting by
the MFPwere asfollows:
. Information Technologry & telecommunications (n'&Ð, especially sofürare development
. ¡4, media production centre for the.åsia-Pacific
. Building up the two Science Parks which are already part of the MFP.

. Resea¡ch & Development in a variety of high-tech areas

. Envi¡onmental remediation & management

. Education (including a wo¡ld urriversity linking existing ruriversities tluough the MFP, and
electonic-based education systems) and

. Employment

PRESENT SITUATION

Telecommuting through an extensive fibreoptic system (MFP telemedicine is already on trial,
linking country hospitalswith big city hospital erçertise)

These indusEies would support the sustainable u¡ban development principle of access by
proximity - shifting i¡rformation rather than people.

The MFP is aiming to generate 1500 skilled jobs per village of 4500 people plus infrasbuctue (get
right term) flow-ons at the locally-established ¡ate of about I : I .9 . Local schools would be involved
in providing courses which ensu¡e local young people will have access to appropriate Eaining to
compete inthe MFP job ma¡ket.

It has been said that overseas skilled worke¡s will want to live in the more fashionable Eastern
subr¡¡bs near high quality education and lnternational Baccalaruéat access; if so thei¡ commuting
would be a problemfor sustainabiüty. The provision of proper pnblic transport options to the city
in adva¡rce of occupation would make sense while awaiting the aitical mass for advanced transit.
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R&D

Ä,t this stage the MFP is involved in a lot of R6Ð'

Feasibility studies for its Service Company are proceeding'

This company will provide integrated waste management and energ:y senrices to the site,

includinj sen¡ice ,èti"ulatior,, fór which the r¡se of an umbilical cord system as r¡sed in oil rigs is

being assessed for suitabilitY.

The efficiencies derived ftom this coordination of service provisionwill substantially reduce

development costs.

Some of the most interesting of the MFP's activities so fa¡ have been the creative combination of

ïvaste products from local fãstories, and about 50 such opportunities have been identified.

Ã favor¡rite is the use of contaminated sewage and alkaline grrits Èom the soda-ash factory to make

saleable items like agrricultural products and bricks ("shit-a-bricks" so-c¡lled), which are already

sellingwell.

This avoids the present practice of dumping waste products in the river or sea' or stocþiling
them.

There are many examples of presently r¡sasted resoruces the MFP hopes to r¡se better:

The Torrens Island power station outputs 40oC water, interfering with locd marine ecolog'y' It is

hoped that computer modelling wilt assist in understanding the management of the Ba¡ker Inlet

which is afected by a number of adverse u¡ban consecJuences'

This methane from the llvingrfield rubbistr dump could go directly to a factory. It is presently being

botged and wilt be availabie fo¡ about 30 years. The Ga¡den Island dump will likewise be a

soruce.

slTE lssuES: MoDELL¡NG ToTAt GATGHMENT MANAGEMEiIT

The core site is damaged la¡rd; better than building on the tittle qrality agnicultual land we have

Ieft (a source of economic benefit from intellectual capital around site cleanup).

There Ís a high, saltY water table.

It's low and slrampy - that's MFp land there: contaminated in parts üom industrial r¡se throughout

its history (about lOU"¡, arifle range with mineable lead pellets: Icrowledge derived from

remediaiion of this site would be relevant to similar situations world-wide.

Red tides in the PoIt River Êom algal response to sewage outfalls, have car¡sed occasiond mass

poisonings of fish, and temporary measures will no longer s¡ffice.

The mangroves are under th¡eat for many re¿rsons.

LZYo of, Ãdelaide's storm waters cross this site.

This has severely damaged mançtrove and samphire s¡vamP commrurities which provide nruseries

for the local fishing indusEY.

Hearry metals have built up dong the creeks.

Total catchment management and estuarine management a¡e nowin pfoçIress'

The Gillman site is fu¡rdamentat to the environmental management side of the MFP, but the MFP is

anxiol¡s to be seen as fu¡rction-oriented rather than fixed to a particula¡ site or form at this slage.

3 GOALS

The MFP says it is Eying to integrrate and balance the th¡ee goals of
. People
'TechnologY
. Envi¡onment
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COMMENTARY ON SLIDES

. Env¡roruriental management rather than me¡e clearrup, will enable sale of the e:çertise so

developed.
. MFp plans to build an Envi¡onmental Management CenEe,¡¡vhich will house the -åustralian

Commonwealth and South ¿{ustralian State Environmental Protection Agencies.
. Ãn early concept sketch had a strong canal focus - not necessarily valid today'
. Here -å h.rr" villages sr¡¡rounded by fields, forests andwater featr¡res - canals and lakes.

. Soil guality and waier flow are issues, and building rafts would have to be established well above

the cr¡rrent la¡rd surface to avoid salt and hear4r metals'
. Stagnant water must be avoided as there could be a local mosguito problem'
. UaL¡¿ for these platforms could come from a large uncontaminated sand alea, Ieaving a

possible site for the proposed artificial wetlands for storm-water treatment.
. Ttie engineering si¿e ãf tñe MFp wiu be similar to this development with an artificial lake built

20 years ago ãt West Lakes. This won the prestigiot¡s kix d'Excellence (FLÃBCD last year.

¡Wote ZStt-ZlO\: thß developmentwas, Iike the MFP cunent proposal, done at the expense oÍ
extensive natural wetlands. There has been a major upseú rn 2000 due to the dßcovery that

contaminated materials were used in the pre-development phase, to build up soil in what ß now a

residential arcal.
. Energry issues are of primary importance, and an energ:y management performange statement

will-dema¡rd domeJtic and com¡nercial criteria of the highest standa¡d.s technically available'

. Desigms must follow the principles of "Iess waste, less ha¡m to people & environment, and less

use of non-renewable resources".

. Costs must be built into long-term funding, not perceived as optional add-ons'

. The target for energy consumption is 50% decrease on,{delaide average overall, andT0%o

decreased fossil fuels'

This tra¡rslates into such strategies as:

. Resource consen¡ation & recycling

. Service coordination

. tiving nearwork

. Discrimination against cars

. Renewable energ:Y (later)

. Site desigm for solar access

. Passive sola¡ housing desigrn

. Demand Íianagement

. Efficient appliances

. Peak load stripping

. Education (including di¡ect feedback metering)

. R¡¡therR&D (ongoing)

Urban design featu¡es favor¡¡ed include:
. Multiple landuse
. Higher density housing: 50 residential r¡nits per ha.

. Pedestrian domination

. Social integrationwith sn:rourding areas

. Community development strategies

. Water management: recycling storm & greywater'

. Dual household retict¡lation, aguifer recharge

. \lVaste management: industrial & domestic recycling

. local sevvage management

. Technological enhancement: fibreoptics throughout

. L'eading edge ÛansPort.
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OTHER POINTS IF TIME

Ãll of this is cr::rently e:rüa-ordinary for ÃusEalian housing developments' Even the olympic eco-

village is not so ambitiot¡s.

The MFp Board recently decided to ensure control of the first stage by NOT handing the project

over to develoPers.

Being established by its own Ãct of Pa¡tiament, it has the advantage of not being beholden to local

Govern¡nent controls and obstn¡ctions'

In fact it is working cooperatively with the Councils of the sr¡rrounding a¡eas in the so-called

North-ÏVest crescent.

S'¡¡orurding areas in Port Ãdelaide and the North-\lVest crescent are the most socio-economically

deprived a¡rd the most industrially poltuted in,{delaide'

yet the gentrification process is starting too: this is a lively area by the sea & river with many

lifestyle options.

Considerable eüort is going into integrating the MFP rrvith surrounding communities'

.A, Commrurity Services Strategy Pla¡r is being devetoped abd work should by now be under way

with sr¡¡zor¡nding households, special needs grouPs' special interest groups' senrice providers

and key locd pãople to establÈh howto strengthen the North-West crescent senrice facilities in

preparation for integirating use by MFP residents'

It is e:çected that up to 60% of residents will come from sr¡¡ror¡nding areas'

The srrvey will also identify special wild places and other feattues of local social value so that they

may be presewed: such as the local flsh market'

There will be di¡ect co¡rsultation of local people about their needs.

À statutory South Ãr¡stralian Commrurity.ãdvisory Committee is also being set up'

Answering criticism, the MFP ¿ugiues that it provides desperately needed leadership'

While it may ca¡se minimaf environmental damage locally, its resto¡ative efects will be major and

will have region-wide benefits.

Fu¡thermo¡e, they say the do-nothing approach to date is no longer tenable, and funding for

straight cleanup will not be forthcoming from a Govern¡nent in recession'

The MFp appears to have out-waited envi¡onmentatist objectors, having been guiet during the

phase of séa¡ch for the "right" CEO a¡rd permanent Boa¡d of Management.

It is now entering a new phase of activity.

Ã design competition for a "step-up" project of ?0-80 houses nea¡ the MFP site will shortly

announce winners and avery high standard of enEies'

This wiu be built next year and is designed to provide a learning experience for scepticd local

builders and developers, to prepare them for the even mo¡e radical stage I'

It will also provide vital information about Processes' materials and technologies'

It was hoped that the first people would move into villages in 1996, but a lot of economic

consolidátion, social development prioritising arid other preparations will precede the call for

design concePts for Stage I.

This had been planned for late 1993 when I left ^Bdelaide 4 months ago, but I am r¡nable to give the

latest news on this.
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5.2 TRANSACTIONAL ANALYSIS AS A MULTI-SCALE MODEL FOR THE
SOCIAL SCIENCES

TRANSACTIOilAL ANALYSIS: AN ESTABLISHED, POST-FREUDIAN, I NDIVI DUAUSOCIAL
PSYCH¡ATRY MODEL ALREADY USED ¡N ORGANISAT¡ONAI DEVELOPMEiIT, AND

CONFLIG:I RESOLUTION, POTENTIATLY APPLICABLE TO SOCIOLOGY AND FORMAT SOCIO.
CUTTURAL ANALYSIS ACROSS MUILTIPLE SCALES

INTRODUCIION
T¡ansactional ,{nalysis GA) is a well-tested, unified system of Social PsychiaFy, a "relational
system of behaviou¡al analysis" (,{braham & Shaw l992;Forman & Ramsburg 1978: 23), which is
capable of working at several scales, and of bridging and e:çlaining micro-meso-macro
relationships. It is a window on dynamic social ordering principles which through its application
to an issue immediately defines the di¡ection of healingwork. The model has easily
comprehended, generic elçlanations for stn¡ctr¡¡es and processes amd rurderlying human
psychological needs, (see Criterion Organism) behavior¡¡s, and interactions, and for the complex
constraint set that 5sgi¡tisE5 and individualiss5 þsþ¿vieur.r8 One of its gfeat vi¡tues is the

flexibility with which it eclectically accommodates .rn alTay of change strategies, and explains
thei¡ mechanisms in easily comprehended terms. Its roots go back to Eric Berne's obsen¡ations of
Ãrmy conscripts during WorldWar II.

T\ro of Berne's early books were well known pr:blicalty: "A Laryan's Guide to Ps¡rchiatry and

Psychoanalysk'(t947) and " Games People Play" (1964). The latterwas thought by some to be
frivolous, but a closer lookwould elicit the term'ingenious'.

TA's com¡nitments to mutual respect, contractual br¡siness and therapeutic relatio¡ts, personal

ema¡cipation, continuous tearning and enjoyable yet candid, cooPerative participation, 'on the
side of the Child', make it well suited to 2Ist. Centr:ry issues. Its Game Theory is not that of
Economics, but has much to teach conflict resolvers and human resource managers. Its initial
conditions consisted in a reaction to the limitations and ineüiciencry of Psychoanâlysists, which led
Eric Berne (c.1956) to intuitively obsen¡e actual behaviot¡¡ of clients instead of mechanistically
applying psychiatric labels to them (Steiner 1974: 9-12).

LINKS WITH OTHER THERAPIES & THEORIES
T,{ already contains a nu¡nber of recently-announced 'nele' ideas, emanating from psychiatrists
(for erample grief or t¡auma work by scenario completion, narrative therapy as a strategy to
honou¡ the individual and defr¡se a desfr¡ctive social Pa¡ent a¡td other trauma, certain tlfpes of
d¡eam work and.Art Therapy, and post-traumatic st¡ess ¡lisorde¡ work involving internal
conversations. It dovet¡ils nlgsty ïrith the anthropologically-initiated Social Bias Theory or
Group/GridÃnalysis developed by Professor Mary Douglas (Douglas 1982a;I982b;I985;Douglas
& \Mildavsþ 1982), links vvith Neuro-Linguistic Prognamming (NLP) (see Paper below) and
Ericksonia¡r Hlpnotherapy, and transfers comfortable across ct¡ltures (especially the work of
\lVestern Ã¡stralian group in.Asia a¡rd the European Ãssociation for T¡a¡rsactional.t{nalysis EÃTÃ).

It also dovetails weü with Process Oriented Psychotherapy, a Neo-Jrurgian system emerging Aom
Zürich, and now based in Portland Oregon. 'POP' or'Process 

.liVork' 
has tended to speciaìise in

psycho-spiritual matters, the (archetypical) world-scale (world charutel) issues of the Collective
Unconscious, issues of serious illness (ÃIDS, cantcer), race, conllict and oppression, large-scale
work (thousands), town meetings and'Deep Democracy'. It actively embraces Chaos and

Complexity Theories. Having worked with both, I can see many ways in which these two
modalities overlap and complement each othe¡. Theoretical r{iscrt¡ssio¡rs in the T.{J are tending to
increasingly emphasise communications, conversation a¡rd na¡¡ative theories, as would be
expected in a Postmodern setting.

SCHOOLS AND APPROACHES
Ãs a model developed initiallyto explain inter- and inEa-persond communication, in a context of
individual and giroup Psychotherapy, ltansactional.Analysis Theory is less intensively worked out

lE Transactional Analysis does not have an explicit Complexity Theory basis, although the structure is compatible with this
theory, and early woiks d¡d refer to it as based on syfems Theory (childs-Gowell 1979).
re Pofmodern analysis appears to be inclined to quote Freud. Although Transactional Analysis is neo-Freudian, it is

distinguishable from this theory on many grounds, and is far more comprehensive conceptually.
369



at society and nation scales, yet is already a rich, working conceptual system, and many of its
terms have passed into the vernacula¡ (for instance 'sctipt', 'strokes', '\rvarm fvzt¡','inner child',
'games people play').

The full suite of professional options includes Structr¡¡al, T¡ansactional, Game, Racket, Systems
(especially family) and Script,{nalyses as starting points, but there ¿¡s eìss a nu¡nbe¡ of specialist
Schools and strategies of TÃ, which have been developed for application in personal growth and
individual and grroup psychotherapy of normal'neu¡otics' (Redecision School, Mclteel Pa¡ent

Intenriew, TÃ-Gestalt, English/Erskine/Î¡autmarur Racket.ãnalysis, Kahler Mini ScripQ, psychotics
(Gathexis School), gaot populations (Ãsklepion School), alcoholics & power relations (Radical

Psychiatry, Steiner), organisations (ongeward &James, Ernst OK Cor¡al, Jongeward), the Chu¡ch
(ames, HaJris), parenting (Hallett, James, Ernst, Steiner), education (ongeward &James,
Chapman, Steiner) (Famity Therapy (Bader, ), Developmental Psychology (Levin), conflict
resolution $acobs), self therapy . . . the list is very long, and the Tra¡rsactional .Analysis Journal
Cf.{D and other publications produce more every month, mostly in the Psychotherapy, Ethics,

Organisational Development and Education realms.

The¡e has always been a smaller b¡anch of Theory and Practice in T.ã' that concerned itself with
bigger pictr:res. One of Berne's ea¡liest books was "?lhe Structwe and Dynarnics of Organizations

and Groups" @erne 1975), and his "What Do You Say AIter You Say Hello?" extends psychological
Basic Position theory from individual inte¡actions to wider social dynamics (Berne l9?2: 85-9).

Social psychiatrist Dr Claude Steiner's early work in'Radical Psychiatry', the therapy of alcoholism
and, concerns of power a:rd society, did much to develop the theory in these areas' and his Stroke

Economy theory has powerful e:çIanatory releva¡rce beyond psycho-social health to the whole
area of Social Psychology and Marketing (See Criterion Organism under Unified Human

Settlement Ecology)(Marcr¡s,steiner &Wyckofr I974;Steine¡ l97l;1974;I977;1981)' Social and
Cultr:ral Scripting are ongoing subjects discussed freguently in T¡ansactional.Andysis journals
(for instance see Jacobs l99O;Jacobs l 99 l ¡æ, and the T¡ansactional .Analysis listsewer.
Transactional,tnalysis theory is also cr:rrently under specific review under the gruidance of
Steiner, for the pr¡rpose of better addressing the negative larger scde communications issues

which a¡e escalating worldwide¿r. Lisk: Structural.trndysis (below).

BASIC NEEDS: 3 PSYCHOLOGICAL'HUNGERS'
¿{t the centre of the model is a concept of Basic Needs (see Criterion Organism) for psychological
heatth and well-being. There ¡¡s :lss 'hungers' for having a Position on seH, others a¡rd life;
Stimu¡¡s, which may be physical, verbal, nonverbal, conditional, unconditional, positive or
negative, and mediated by 'sEokes', the 'unit of socid inte¡con¡se'; and St¡n¡ctr¡re: one of six
activity classes - something to do with yor:r tirne - that provide meaning in terms of your own
Script.

LIFE SCRIPTS
Transactional.Analysis has a Theory of Life Scripts, which describes developmentally how a

personal Script (a set of individual organising principles) comes to be stnrctn¡ed (as an integrrated

and evolving set of Decisions). Redecision or rewriting of parts of the Script is the personal goal of
Psychotherapy or personal grrorvth, whether or not oçlicitly stated. Simila¡ goals apply on larger
scales, as in l¡eland or East Îi¡nor. In organisations, the Script tends to remain that of the fourders
unless a period of Creative Destnrction resr¡lts from the appóintment of new ma¡ragement

sûuctrges (see Berne 196 t;I9?Z;Erskine 1997;Erskine & T¡autma¡rn 199?;Goulding,Goulding &
McCormick I 9?8;Schiff I 975;Steiner I 97 I ; I 974; I 98 I ).

The personat lrife Scriptæ is an emergent entity that reflects the collection of perceptions and
individual life experiences, interpretations and imrnature Decisio¡ts that result in this feedback

Iooped, complex dynamic situation (a personal 'construction of reality' as postmodernists would
say). Script is both a reference system for personal, organisational or cultr¡ral orientation, a¡rd a

constraint or ordering system. Script sEr¡ch¡¡e, which includes a constellation of generic
organising principles such as Drivers, Injrurctions, Permissions, Decisions, Racket Systems, parent

is a global body with many thousands of members.
22 Proposed by Berne and theory extensively developed particularly by Steiner, Bob & Mary Goulding.

20 Jacobs has written a number of papers which analyse the dynamics of the \iVW2 Holocaust, nationalism and power

relations in society (for instance see Jacobs 1990).
21 personal Communication 9 March 1999. 'l agree that therapies that deal actively with conflict and oppression will. 

.

become more and more necessary. You may oi may not be aware of the fact that I have become very involved in helping

tfeA ,go upscale' as you say. Whât I am doíng is to work out a set of core concepts which has a large majority of support
*ithiriour'.ommuniily so that we can presenfourselves to the rest of the healing communities. as a. coherent,
JnãerstanOaUle, sensíble point of view from which to go upscale.' The lnternational Transactional Analysis Association
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fignrre modelling, Basic Position, Tirne Strucfi¡re, transpersonal, infa- and inter-personal systems,

"ñd 
St ot 

" 
Economy, is applied in the individual case through processes that depend on the client

Contract. Stnrctr¡¡at and Fr¡nctional .Analyses are both usèd. Script is refened to in the text above

Érs a personal Metaphor: a personal life plan, usually ca:ried pre-consciously, not r¡¡rlike a play

script, from which the term is derived. Its effect is simila¡ to having adopted a set of policies, the

mosì important made under five years of age, which then go on to organise one's life out of

awareness u¡less brought to conscior¡sness and Redecided. Transactional Änalysis is widely used

in organisations, where reference is made to'Organisational Scripts' (ongeward l9?3;Villeré

I 98 I ). Linlcs: Feedbacks Criterion; Organising Principles'

The Script forms a banal, hamartic (tragic) or healthily integrated Èame of reference fo¡

perceptfun and interpretation of the wo¡ld, decision-making and behavio¡¡¡. The existence of a

negative filter Q'm/yäu're not OK: pessimistic or negative outlook; refi¡sal to see the positive), a

nelative conc¡¡sion as to the charicter of the world, and especially a tragic Decision complex (for

example 'if things get bad enough I'U kill myself) wiII ensr¡¡e the building of a recu¡sively driven

,,.g"tirr. memory batrk, which may eventually be 'cashed in' on what is felt to be a justified

nelative outcome, constantly reinforced to breaking point by repetitionZ3, such as suicide,

homicide, divorce or psycho-somatic ¡lissass. This type of approach has been developed to a high

Ievel by Richa¡d Erskine with the assistance of others including Trautmann, r¡nder the terms

'Rackei Systems' or 'Integrative Tra¡sactionat.{nalysis' Theory (E¡skine 199?)'

.POST.FREUDIAN'

T.{ is ,Neo-Freudian' in the sense that it r¡nderstands personality to emerge Èom the interplay

between personal givens and past personal environment, mainly before the age of five. Its
*."""g. ãf hope for individuals lies in the concept that funrnature Decisions a¡e made by the

grto*iog child, about the meaning of life and the way one must 'be' in order to su:rrive

psychotogically or actually. Such Decisions can be'Redecided', and

inèrapeutic inten¡entio¡rs based onthis theory have proved to be highly
efficient and effective in practice.

'While TÃ, recogmises th¡ee 'Ego States', 'Palent', '.Adult' and 'Child'
(PÃC), represented by three circles, which bear superficial resembla¡rce
to the Freudian 'SuperEgo', 'Ego' a¡td 'Id', and were derived Èom the

work of Federn in the 1950s, such entities are not regarded as lurking in
an r¡nfathomable 'unconscious" but rather, are easily accessible and
physically visible in the body language urder the many therapeutic
süategies available.

EGO STATES (STRUCTURAL ANALYSIS)
Formally named'Exteropsyche', 'Neopsyche' a¡d'rtrchaeopsyche', the Ego States represent

respecdvely, the parts oithe p.t"onality that a¡e bor¡owed or tra¡smitted ftom parent figrures and

othèr external peãple and sor¡¡ces (for example television), which may be nurfirring or

controlling; concept stn¡str¡res and responses arising internally from reality-testing, perception

interpreting and information processing þerson as comPuter); and layered personality stuctures

arising tom internal te"po*ã" to external introjects, conclusions and behaviot¡¡s related to the

typesãf ctosrue of Gestalts such as basic needs, in the formative years, and the broad sreep of

emotional drives, responses and experiences ('behaving like the child you once'were,' at

diferent ages).

Sft1¡ch¡Ial Ã¡talysis is based on Berne's three pragmatic absolutes a¡rd

three general hypotheses. .Pragmatic absolute': a conditionwith no

exceptions so fa¡:

. Every grown-up was once a child.

. RealÇtesting is theoretically possibte for enery huma¡r being with adeguate brain tissue.

. Every survir¡or of childhood has had someone in loco parentis or astual Parents.

E¡rotheses:
. Ãrchaeopsychic relics survive into adulthood as complete Egostates (chitd)'
. Ueopsyctric firnctioning is not an isolated capacity but the reality testing of a disøete Ego State (ÃdulO

. e:rteropsychic functionlng involves e<ecutive takeor¡er by introjects of perceived qternal Ego States

(Parent) (Berne 196l: 35-6)'

g
Parent

Adult

child

23 ,Repetition compulsion': it is thought that the repetit¡on is primarily driven at an attempt to resolve the archaic

situation. This is unsuccessful as lon! âs responses and solutions are reiterated unchanged.
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,Ego States' are ,states of mind and their related patterns of behavioru', as the 'phenomenologicd

anã operational manifestatio¡rs' of th¡ee coresponding psychic 'organs' (Berne l96I: 34-6' 30'

3l). Like
personal
imitation,
introjec the behaviot¡¡s

hand of s, but later extending to wider family' teachers'

friend.s, shopkeepers, lv entities, ministers, iries, media, wider society etc.) This is the channel

Iinking the individud & collective.

automated behavion¡ or response exists; if
(Rounsefell lggg). This theory overlaps with another psychotherapeutic modality known as Neruo-

iiog*i"ti. programming (NtP), which was derived originally ùom a combination of computer

sciãnce and the tr1çnotic'technigues of Milton Erickson @andler & Grinder I 975a; t 977) '

.An ongoing process of updating potentialty continues ttuoughtite, which adapts the personal

function to current context, whilerigidity in the Parent adaptations results in positions of

prejud,ice, inappropriate response,ìo¡rflict or displacement psychopathology. Process Oriented

Þ"Ét of"gry ¿èals witfr the role of psychopathologry of the collective being expressed through such

as psychiatric
projectionthe
process for su
playing on behalf of society (such as holding up
work in society in conscious and constnrctive ways'

The emergent entity of the collective, the 'social Pa¡ent' or 'Cultr¡¡al Pa¡ent' (or 'Organisational
pa¡ent' inãrganisations) wilt reflect the mechanism for reciprocity between individual and

society. Updating is a combined efiort of the external- and internal-perceptive, creative, data

gathering and assessing, and personal historic aspects of the personality, and in situations of

fsycfropatfrology may ñeed therapeutic assistance. Perception is consEained both by physical

Lha¡acte¡isticsãf perteptual organs and the set of Script const¡aints (which çJovern interpretation)

relevant to the situatlon. ¡U these potentially dissonant voices a¡e held in intuitive interface until
.subdivided off' tluough othe¡ constraints (the Script Decisions), or a new stnrcture emerges. This

may be through dreaming processes, behavior¡¡al repetition (as when learning to ride a bicycle)'

a tension-reUèving psycttoiogical Decision, which may be conscious or preco¡lsciotts, or through a

formal TÃ technique oiDecision-making which is based on this theory. U¡rresolvable dissonance

may tronble the subjea in the form of indecisiveness, alternating inco¡rsistent behaviol¡¡s, mental

preoccupation (nrmination) or nightmares.

Reality testing is a function of the Neopsyche (¿CIUI ¡go StalÐ. which is more o¡ less brought to

bear åepending on the relativities of the Pa¡ent-Child relationship a¡d the situation.

The.Archaeopsyche (Child Eoo Statel represents the young, feeling and sensing, creative and

child-Iike aspects ottn" p.r*n; r:nlike the Freudian Id, this is an observable state of being, in the

case of adr¡tts taking theiorm of behaving like the child he or she once wes. The Child is actually

the chief controllerãf psychic enerçry, itswellbeing determining howthe other Ego States are

cathected, and usually ¿tini"g the choices and decisions which a¡e later explained'rationally'' It

is often j¡stified through appealing to social acceptability through the other Ego States.

FUNCT¡ONAL ANALYSIS
The th¡ee ci¡cles representing Ego States may be used
in two ways: for Stnrctural Ãnalysis, which may be of
varior¡s orde¡s of nestedness, usually no more than three,
and for Fr¡nctional.A¡ralysis, where the Pa¡ent and Ghild Ego

states a¡e divided vefically to produce Nurturing/controlling
divisions for the Pa¡ent and Free/r{dapted for the Child' '{
distinction may be made between'Ãdapted' and'Ãdapting',
the former representing the limitation from Script decisions
in the former, and the flexibility of the free state in the latter'
Each fr¡nctional type has an optimal operating lançte' and they
should all have expression in awell-harmonised psryche'
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5.3 WORKING WITH VAGUE INFORMATION: Q'ANALYSIS &FUZZY LOGIC

Q-ANAIYS¡S & FUZZY LOGIC

INTRODUCTION
'With attenuation of the stranglehold on Mathematics and Physics of the Newtonian School it was

predictable that non-mechanistic approaches to these subjectswould emerge. V/eyl's Intuitive

Set Theory is one such.z Both Fuzzy logic and q-Ãnalysis are based on Set Theory andworkwith
pattern recognition and matrices. They a¡e also both concerned with working with ordinary

i*grr.g" aná avoiding statisticat data compression. More importantly, they consciously build
Ufãgeã between the two lenses of Complementarity (see Subatomic Theory) and have unique

appròaches to corurectivity which may ofrer r¡seful strategies at a number of philosophical levels.

Q.ANALYSIS
The whole point of classification is to make something complicated simpler and more readily

understandable. Ttre longing to understand something seems to be an i¡rherent part of our humanity . .. To

categorise is to differentiate, an¿ even in the old Latin root - d¡f-fer¡e, to carry aPart - we hear the sound of

division and separation. lrye also sense the tension of sptitting and partitioning things in an er¡en older
root - the Greei< rastÇ ø faxis - from which we get our modern word faxonorn¡ . ' . ordering by division

seems to be deeply embedded in our'Western languages - and therefore in pour thinking in those

languages.

.l place for each thing, and everything in its place - this seems to be the motto, implying that our boxes or

categories e¡<haust the possibilities, and every possibility fits into one, and only one, box. It all seems so

natr¡ial ... Many scientists still as unaware of

the deep theological basis upón the physical

and bioiogical worlds ate ooi natural in the sense g Mother

Nature (the maternalistic view), but a¡e irnpositions of ordering coristrusts created by us ..' [thuelore] lhey

mr¡st always be subject to rer¡ision . .. fandJ this openness to tle p9s:ib8ility of revision . . . always

cha¡acterises the best science (Gould,Johnson & chapman 1984: S38).

e-.{nalysis was introduced in I9?4 by RH.ã,tkin as a mathematically based langruage of sbrrctrue

for application through computers in the Social Sciences, and Urban Desigm in particular (frafüc

Enginäering). In attempting awholistic description, it invokes hiera¡chical systems of carefully-

defined finite sets an¿ Jovei sets which form the dynamic but relatively static 'Backcloth' onwhich

any action ot 'traffic' may take place and the relationships between them may be andysed
(explained in.Átkin 1974). This methodologiy was taken up, extended and applied by a group of

entñr¡siasts, including Gould (UK ) USÃ), Jotrnson (IJþ a¡rd Castio (US.{' Vierma)'

Gouldæ (Go¡ld IgSI: 98-9), a long standing proponent of q-.{nalysis, while stating that laws of

human behaviol¡¡ do not exist, considered.Atki¡rs' clai¡n to the possibility of the description of
,meta-Iaws' or ,regularities'.2 He compared the devastating constraints imposed on Social Science

data by most forms of clgstering and partitioning in multivariate procedures, which see their

objects against a static background, with the ability of q-Analysis to "Iet the data speak for

thémseþás" by avoiding ldeologywhile exploring stnrcture, and at the same time retaining

access to detail. It derivLs its ability to do this from its hiera¡chical stn¡ctl¡re, which is conceived

in a Gestalt way (figr:re : grognd: ¡lcs ¡rssd in Process-Oriented Psychology' using the terms
,primary process' and 'secondafy process': the former representing the focus of cr¡¡rent

awareness).

Entities at a level a¡e described geometrically ttuough analysis of their corutectivity, and a

hierarchy of richness of co¡urectiòns ('q-corutectance') is syrnbolised by the sharing of points,

Iines or surfaces of complex polyhedra. t i¡lc EST:.E NontinearÀpproachto Qualitative Risk

Ãnalysis; Figrure: Gon¡ective Stn¡ctr¡re for p-Surprises'

Matrices a¡e assembled to assist the Corurectance.Analysis (i[ustrated below). Ãt any level of the

hierarchy (N+1) "the Newtonian vier,¡d' relates to "the Einsteinia¡r vierd' through the interface

betweenthe geomeEically or algebraically-described stnrcture of the Backcloth o¡ context

2a Hermann Weyl (lgg5-1955) wrote on the philosophies of maths and science and made "distinguished contr¡butions" to
."ny 

"r".s 
of tîeory including quantu n mechanics and relat¡vity (Prather 1986: 1).

2s Casti has taken on the task of interpretation to the public (Cani 1993;1994).
25 Author and geographer from Pennsylvania state un¡versity, recently deceased.
27 See Transactional Analysis Scr¡pt Theory this volume.

373



(Newtonian description), and its impact (through structrually derived, variably-intense t-forces

such as social forces or pressures, orgarrisational pressr:res, ambitions 
"1s.æ) 

on the trafic (N) in
question, which tra¡slates (Einstein view) into emergent patterns orperienced by an entity at that

level. 'While this is regarded as an "Einsteinian" view due to its taking accourt of the social

relativities involved, thirs tanslates more accurately to a Complementarity interpretation, taking
ca¡e of the rate-independent realm of mearring and social interpretation.

lncidence Matrix for Relation XPßD in a 1S-Species Predator-Prey Network
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(Transcribed from Casti 1994: I89).

Ã problem is first approached technically by extremely careful defi¡rition of stilcfi¡re in terms of
cover sets (conceptual hierarchies; can theoretically use any hier¿[chy type) and subsets at many
Ievels (N-x, N-I, N, N+1, N+2, N+x arid so on: ilh¡sEated below), then interpreted, recrusively
questioned, and constantly refined and redefined as reguired. Variables in a complex
consteUation afe first sorted into difrerent hiera¡chical levels. Changes in the Backcloth, the extent
of which r¡sill have to do with local meaning of the stft¡ctl¡re and T-forces, may generate the
phenomena of atttaction or repulsion towa¡ds a particular location in the tratric pattern (Ãtkin
lg74:51,56-?,65-6;Casti 1993;alsoJotrnson 198Ia;Jotrnson l98lb;1982;1990:2914). \illhile

interpretation and mathematical manipulation in q-Analysis a¡e an esoteric skill, the basic concept

of asking what Backcloth is likely or Ìeguired to support a particular trafüc is valuable in itself.æ

I'i¡k: Ilnited Ecology: Scale: General Review'

Mixtrue of terms at diüerent hie¡a¡chical levels creates conceptual, geomeEic & Iogical problems.

Complex systenu¡ tend to be hiera¡chically organised, with complexity genelated by interactions

between and across levels (see diagrams on following page). If, for example, a 'Clifiord.Ãlgebra'
perspective is taken, the other persPec'tives are still present but rlisco¡urted.

Understanding this, in q-r{nalysis, defi¡red entities are 'dtawn' from a hierarchical 'soup', and the

system is defined through a language of cover sets and corulectivity. Thus q-analysis demands

e:<Eeme ca¡e in defining sets and hiera¡chical levels in both Backcloth and Traffic, from the outset

(Goutd ef aJ. 1984: S35).

This approach allows users to choose a¡rd define conceptsin any problem area they choose, but
the set definition mr¡st be relevant to the problem, and a need for refining is expected'
Multiva¡iate methodologies zuch as cluster analysis and n¡¡¡nericd tanonomy rely on numerical
information and use the new power of computets in old-fashioned, partitioning ways. Gould ef aJ

believe we should be seeking newways to r¡se computers, and demonsEate through a study of
television poücy and programming, how this may be done with q-Ãnalysis (Gould ef aJ. 1984: S57,

SS8, S3g-S123). Other examples include Regional Planning (Gaspar & Gould l98l), and Trafüc

Management (oturson l98la). Q-Ãnalysis seeks to include both numerical and other types of
data, using a conceptual hierarchy of o¡dered cover sets moving from top-down-

Cover sets a¡e often represented as cones, of which each represents all the elements meeting the

defined criteria of membership at that hierarchical level. For instance the base of a 'Target Sport'

cone may contain target shooting, archery, darts, gruns, competitors. .ã' hospital system may covel
vario¡s deparfnrents including sutgery, which in firrn may cover intradepartmentalwork a¡eas

such as theat¡es, casualty, recoveryward; which may covet instnrments, beds, surçteorE' patients,

some of which may be subject to overlapping covers (for example patient may be attached to

2t L¡nk: Hierarchy Theory: Constra¡nts.
2s Peter Gould personal communication211996.
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sevetal of those areas, as may surgeons). Covering implies nesting, but elements may be
members of more than one cover set (the cones overlap). Philosophical Pa¡adoxes and humoru
may be solved through understanding that they depend on shifting between diüe¡ent hierarchical
levels or from one cover set to another (Gasti 1994: 182-5;Gould ef aJ. 1984: 562).

The application of this Ttreory to frequency hiera¡chies, has not to my ktowledge been pursued.

/1 ÌThese two lllustrations are
adapted from Gould et a/
1984: S35, S57 respectively.

'Ever¡rthing SouP'
Problematique derived from mixing

hierarchical levels

INTERMEDIATE (HIERARCHICAT)
l-EVEL

Hierarchy Based on Cover Sets
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(Figures adapted from Casti, 1994: 182, 183).
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APPLICATIONS OF Q-ANALYSIS

e-chain risk analysis was described rurder Complex Dynamic Systems (Hypercyclic Systems

Theory). .Ãn epidemiological example follor¡vs. \iVithout an underlanding of the mathematics

invotved, the main application for huma¡r settlement desigm lies in the Backcloth./t¡afric distinction.

Gould dessribes the d,ifference between differential caleulus, which gives a straight line graph

because it assumes linearity in change rates, and the actual patterns seen frequently in natr¡¡d

systen6, where a logistic or exponential system emerges due to feedback loops between
cämponentsofthesystem(Gouldt993:155-16?). HepointsoutthatwhileclassicalEpidemiology
speci.Iis"" in e:çensive, spatially blind computer models which average out infection rates, these

aie r¡seless in prèaicting futr:¡e rates and say nothing about where the next cases will be' In other

words, while aclcrowtedging that social traffics .rre ¡¡rtanged on a rate-related hiera¡chical
Backcloth, not only must rate-related information be considered (ime hierarchy), but spatial

mapping (space hierarchy) is cnrciat to predicting location and conceptual hiera¡chy is needed

for meaningrful intewention such as targeted education, health facilities and so on.

Using a q-Änalysis framework, Gould has been able to trace and predict the pattern of spread of
¡lpS Uy itoayiog the q-corurectance of the vinrs at several hiera¡chical levels (subcellular'

cellula¡, organism, interpersonal, local contiguous and hiera¡chical transport-corurected) (Gould

lgg3: 178-2-00). The constant guestion in his mind is '\,vhat Backcloth best supports this type of

trafüc IAIDS transmission] at this scale?"

376



FUZZY LOGIC
The things of the universe are not sliced off from one another with a hatchet, neither the hot from the cold'

nor the cold from the hot." (.4naxagoras). "There are no whole truths; all truths a¡e half-truths. lt is trying
to tÌeat them as whole truths that plays the devil." (Ã,lfred Northlivhitehead).

Thr¡s Mclileill and Freiberger begin their chapter on the story of the precise l,otfi Zadeh's

conclusion from his examination of Complexity, that the realworld is inherently inexact and

contradictory (McNeiIt & Freiberger 1993: L4-23).

Fvz,zy Logic allows human vagueness to interface with Computer Science, recognising a çFey
world where the black and white of Probability is a limiting case (McNeill & Freibe¡ger 1993: 200-

20s).

Draw a circle or oval (it will be inherently inexact):

Now consider two competing views of the inexact oual. fuobabilityview Ttre ornl is probably a circle.

f\.tzzyview:The or¡al is afvz.zy circle ... The Probability view commits to a ProPerty hard to find in the oml.

Where is the "randomness"i Ttre figure is 6:<ed and static ... Probability has become our cultural default

for uncelainty ...It casts a "random" mood over our verbs and descriptions and thoughts. It takes us from

a simple state of being in "That is so" to a new world of quivering chance in "That is probably so ... The

fuzzy view ... means tñat the fþure is to some degree a circle and to some degrree not a circle., but more a

circle than not ... we can not draw a hard line between circle things and noncircle things. They overlap ...

circles shade into noncircles ... the fi:zzy view sees a, ambigruity or v¡rgueness between thing and non-

thing . ..If trained in probability and statistics, we conduct a coin-tossing "random" experirnent in our

heaã and believe the inexact o'¡¿l results as an outcome.(Kosko 1993: 46).

Jotrnson provides a clea¡ exposition of the equivalence between Fvzy @ossibilistic) Logic and
-Boolea¡r 

(Probabilistic) togic, which are eçrivalent mathematically as long as the truthvalues are

either O (false) or I (tnre) (lotrnson & Picton 1995: 175-206).

.4 territory battle between fuzy andProbability ptoponents continues (theoretically apparently

¡nnecessary, since fuzziness can include Probability as a limiting case). This is demonstrated

throughout if," ¡gSg Transactions onFuz.zy Systems special issue on Fr¡zziness versus Probability
(vo1.2, no.l,l994) where again, as noted r¡nder Sestion II 2.(i), one is reminded of the Lakofr &

Johnson's "Metaphors We Live 8y" contention that symbolically, "argument is !var", or of the

Þastime described by Eric Berne itt "Gatnes People Play" ls'tovsn as "Mine's Bigger Tfiren Yours" -

There is also a Mythology of stnrggle set out in recent ñrzy literatrue ¡urd com¡nent (Coveney &

Higtrfield 1995: ?3-6;Kosko 1993: 40-43, 48-54;Mc}Íeill & Freiberger I993: 58-60, 243-83)o.

KIi¡ takes this argrument to a new plane in his explication of the relationship between Probability
Theory and Possibility Theory through Dempster-Schafer Theory which subsumes them both. By

defining information as uncertainty reduction, ând generalising Classical (probabilistic)
InformJtion T'þeory, it becomes app¡uent that there a.re two types of rutcertainty co-existing ïvithin
Dempster-Schafer concepts, which measure dissonance (non-linear fu¡rction E, associated inter
alia with Probability Theory) and nonspecificity (Iinear function þ. Kli¡ demonstrates that

nonspecificity is not encompaf¡sed by Probability Theory, as often claimed in Glassical Information

Theory, a¡rd that the U-uncertainty of Possibility Theory does do so, and is a special case of (Iinear)

functión V, while Possibility Theory also extends to compatibility with Fttøl Set Theory. The

nested focal elements of Possibility Ttreory (defined by set membership) are not dissonant, and so

are refered to as "consonant bodies of evidence". Becan¡se at the extremes of its ¡o¡¡nalisEd
range (0, I), the values of a finite set of possible alternatives are the same as for the eqtrivalent

r¡nifãrm Probability distribution, it is often mis-perceived that P¡obability and Possibility can be

based on similar assumptions3r. These a¡e in fact quite diËerent (Kli¡ 1991: 133-141, l3l' 135' I38).

fire key diüerence is that Probabitity is like a betting system, designed to find the odds that a

particular black or white event will occur. It seeks to 'tidy up' the real world in a way that loses a

iot of information by such strateg'ies as conflation, subsumption, aggregation or sr¡bdivision. It

operates from an either/or, yes/no perspective. Possibility$IJzy logic) oPeretes from a botVand

30 L¡nk: Subatomic Scale: Quantum Theory: Uncertaint¡r Principles.
3r lf an event is g0% probable, then each time the opportunity occurs for_its expression, there is an 80/100 chance it will
and a 20/100 chanceïhat it wont happen; if it does'happen, it will be 100% true. This is like a betting system.

Probability is about whether an event w
fuzzy valui of -8 indicates a .8/1'0 (8/10; n:

the s¡tuation ¡s true to .8 extent. Values
those po¡nts become congruent with the extreme states of P
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basis; and fuzzy sets replesent Possibility, ranging from non-membership to membership
smoothly, not abruptly.

Because it works with partid membership of sets, fuzzy functions can more closely imitate the real
world; this provides an opportunity to work with natr¡¡al langruage and situations of irnprecise
definition (for erample the uSe Of suCh terms aS'a lot', 'somewhat', 'many', 'Often', 'a bit'). It has

been found that the economically and computer memory-e:çensive outPuts of precise, Bayesian
Probability-based control systernsæ perform no bette¡ (and often less well) than fi:zzy systems
which work inexactly but take the grey zones into accor¡nt, especially in situations with multiple
pararieters and many rurcertain values (such as envi¡onmental problems)@urrough & McDornell
I998:29I).

F¡zzy control approaches dealwith Chaos and Complexity by operating through avaç[ue'
Iangruage-triggered, nrle-based system, initially e:çert-driven, which could be related to
desigming attractor and repellor regrions on complex sr¡rfaces. This does not even attemPt to
represent faittrfully all the elements of a complex system as does Probability*, but works happily
in a¡eas with r¡ncertain brrth vdues (defining on a baseline, partially overlapping triangrular zones
of operation, one for each nrle), a¡rd at a functional outcome level, confining system behaviour to
an acceptable region by sensor and feedback mechanisms, which is simila¡ to the mode of
operation of natr¡¡al systems (and probability-driven systems also).

A,fo%I systemis justabigbunch of,fvzøy if-thennrles-soitis justabigbunchof patches. .Allthe
n¡les define patches that try to cover some wiggly cuwe. The better the patches cover the crmre,
the sma¡ter the system. More nrles means more patches and a better covering. The more
uncertain the n¡les, the bigger the patches. The less fvzy t}lre nrles, the smaller the patches. If the
nrles a¡e so precise they are not htø¡, then the patches collapse to points and they don't cover
much of anything (Kosko 1993: 158).

Fvzy products have microprocessors that nr¡r ñrzzy inference dgorithms and sensors that
mea$ue input conditions. The nrle patches partially overlap and partially respond when
triggered. Tradeofr levels between manageability and precision can be specified, and any
continuor¡s mathematical fu¡rction can be approxirnated' Such a qrstem is ilh¡st¡ated below' The

best systems are hybrids between fuzyprocessors and ner¡¡al networks ('FttzzyÃdaptive
Networks' - FÃNs), as they rapidly tune the network, using the best of both worlds: uruupenrised
networks create n¡les best and supenrised ones tr¡ne best (Kosko & lsaka 1993: 64-7).

(From Kosko 1993: 158). See also Fvz,¡ Nr Conditioner below (technicd çFaPh of conEol
system).

32 For industrial processes but also military purposes, such as control of helicoptert self-piloted aircraft and
robotics:"Proc. Flamoc" '96 (Dimitrov & Dimitrov 1996b).
33 Using vastly more computer memory and time ¡n the process.
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Fuzzy Arn Corp¡r¡ouen Cottnot Svsr¡u
(Scanned from Kosko 1993: 2 l8).

F:uz.zy [-r,gic is well proven in indusEy and has many applications in indt¡strial and transpof control
systeÍs, pattern recognition, military remotely-guided systems, optics and sma¡t technology such
as Camcorders@, came¡a autofocus, fnzzy washing machines, and fuzzy vacuum cleaners, elevator
and motor vehicle controls, (Mclrleill & Freiberger 1993: 162-9), medical equipment: insulin

F lf .¡urr lt.¡ltT.
tHlx lvlctD¡¡ra

sg' Gg' ?t z¡' af. lã' 99'
, lcrr6¡¡11¡¡g iaa ÞtÐtcGa

pU¡I¡BS. i¡rfa¡rt !Ml¡þ1¡5, anaesthetic delivery systerns, pacemakers (HooperJáros,Hu & Bake¡
1995;McNeitl & Freiberger 1993: 282) spatial database development (Hunter & Goodchild 1993);
modellinq complex dynamics (Kosko l99l); Dvnamic GIS @urrough & McDorurell t998: 265-91),
Economics (Macmillan 1978); decision malcing (Srut & Eklund 1994;Xiang,Gross,Fabos &
MacDougall I992;Zimmerrnann 1996;Zimrnermann,Zadeh & Gaines 1984); complexity
mariagement (Mcl[eill & Tluo 1994); ,{rtificial Intelligence (fotrnson & Picton 1995;Kosko
I 99 I ;Kosko & Isaka 1993); computing with words (Zadeh I 995); .{gricttltu¡e @klund,Sun & Thomas
1994); La¡rd Use a¡d Tra¡rsport Plaruring @antayan & Bishop 1993;Smith 1992); data/image fusion
for OTIIR (Over The Horizon Radar) and MR (Microwave Radar) @eer & Eklund l995;Iohnson &
Kewley 1995); decision making/ Fr¡zzy Cognitive Maps (FCMs) and matrices (Hooper,Járos,Xiheng
& Baker 1996;Ilì/halen & Schott 1983); lqrowledge processing Taber (faber l99l); Plant Physiologry
(Chapin,Bloom,Field & llVaring 1987); Philosophv (fráros 1995); and myriad other applications

@imitrov & Dimitrov I996a; 1996b; 1996c).

On top of all this, a small nu¡nber of people have apparently taken on the challenge of interpreting
Qua¡rtum Theory through F!%y logic (Koshelev & Kreinovich 1995).

Group decision making with weighted choices and socid resea¡ch can be done in new waysø, and
adaptive firzzy expert systems can be li¡rked to a GIS (Bantayan & Bishop 1993;Hunter & Goodchild
1993). Fttz.zy expef information can easily be added on because it is a network not a decision
tree, and in.ãrtificial Intelligence, Fuzzry Ãdaptive Networks can define thei¡ own operational
nrles. Puzzy decision making does not replace small scale collaborative decision making, but has
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a Ordinary semantic differential quefionnaires are in effect fuzzy information.
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real potential for large group, regional scale or futr¡¡e large scale computer-based referendum-

level decision-making. 
-Nor 

does it comma¡rd any particular sylem of values. .As with so many

powerftrl tools, it *"f1. r¡sed in the service of benefit or manipulation of eco-social systems. Ãn

äxampte from military sources gives an idea of this potential in the w¡ong hands:

Zadeh, its originator,3s is working on fuzzy graphs and computing with words @adeh 1995 & pers.

"o**.¡. 
FCMs é¡re oneïvay to do complex'what-if scenarios' and ofrer a diffe¡ent approachwhich

does not attempt to exactly model the variables at all, thereby again saving on comPuter memory.

This tool is c¡rrently undei evaluation a¡rd needs development.s Fuzzy Logic is finding its way into

a wide range of research-based appplications, especially in Natr:¡al Resou¡ce Management and

softwa¡e progrrarnmes related to sãlandwater resource management (Ward,IlVard,McBratney &

de Gruijter 1989: l).s

Clearly, the fusion of OTHR & MR data is a complicated.prob rs

and human interaction. lt is proposed to solve this problem by

using Fuzzy Logic. rlate a human co

ü¿l¿r tiom muitip e typ9s. Co.nventional trackers can combine,

but cannot reason entìties being tracked, with respect to each

ãift"ri humans do both. Therefore rather than physically modelling the problem, a:ystels
áipìó"rn it 

"se¿ 
and ihe human reasoning chain is mod-elled by using a fuzzy rule based

system.

The generalisations available by using a'Íuzzy rule þased system are due to the wide scope

oii6i rules, including coping with nõn-nrméric information. For example the additional
information from a visual sighting'they were
a tracker statespace vector, but by contrast is
overall goal can be clearly seen; the attempt
suite of sensors, of different source types, by
rules could be developed in cooperation with 1

them to contribute their experience and knowledge directly'

TUZZY LOGIC APPLICATIONS: OVER THE HORIZON RADAR

ALICE: Always Logical in Connecting Events

OTHR: Over The Horizon Radar MR: Microwave Radar

(Based on Deer & Eklund 1995: 283-7)'

3s originator of Fuz4 Logic, prof. Emeritus of Elect_rical Engineering and computer Sciences at university of california,

Be;keÌ;y; & O¡rector'of eiSë (eerkeley lnitiative in Soft Computing). Keynote I ddres, Flamoc 1995.
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FUZZY COGN|TIVE MAPS (FCMS)
Taber ¿liscovered and Kosko took fr¡fher, the concept of analysing a socid or economic situation

as a weighted matrix. The i¡rformation soruce could be a series of experts or analytic papers

written by one ot more e:çefs, each node being set to Eigger at an arbiÛary, experimentally
derived or intuited level, and the system'rrur' through a computer. Such a system settles after a

few ci¡cuits into an attractor pattern, which gives an emergent system prediction according to the

information used (Kosko I 99 t ;Taber I 99 I ) . This behaviour can easily be demonstated even by
ma¡rual calculation and for simple plus or minus triggering nrles.cFCMs have potential in scenario,

const¡aint and attractor ¡esearch.

FUìZZY COGNITIVE MAP

This FCM, on South ¿{frican ap.rrtheid politics (from Kosko, 1993: 227) r:ses a simple +/- (causal

inc¡ease/decrease) system to indicate di¡ection (values can be elçressed in the range 0, I or -I,
*l or use words such as 'more', 'less'), and each aìrrowrepresents a Fuzy Rule. The nodes
(concepts) a¡e also luzy, firing to a degzee between )% and LO0o/o. This FCM's nodes a¡e derived
from an economist's paper about the issues and relationships relevant to the situation in 1986.

More can easily be added, and nodes can be turned on and of, as well as being modulated by
weighting nrles. 'Running' the progrramme leads to a dynamic equilibriumwhich indicates the
preiet c" of an atla:actoröasi¡¡. This is a hidden pattern, that emerges over multiple iterations of
the system.

FU7ZY IF.THEN

Ordinary CMs work with tong chains of lf-Then n¡les. FCMs run like neu¡al nets, amd respond to

feedback loops. Kosko learned to look for hidden patterns and 'edges', whete turning off or on

key nodes makes a difference to the outcome. FCMs behave as described rurder Chaos Theory in
Votume l: they settle into fixed point, Iimit cycle or chaotic attractor patteÍls, and stay there until
the sürrctr¡¡e of the FCM is changed. I'i¡tk Chaos Theory.

The above FCM with all nodes on, to question high foreign investment, settled into a fixed point

with nodes Cl, C2, C3, C4, C8, and C9 on. 'When CI was turned oü after the system settled'
indicating foreign disinvestment, the system settled into a timit cycle of two states. It dternated
betweenlwhite racist radicalism + job resewation laws] and [black tribal unity + apartheid]' the
government having fallen, appearing to indicate social chaos and a race war (Kosko,1993 222-

23s).

To update the FCM, one might go back and add other nodes called'Mandela influence', 'meeting

basiò needs', 'ecological restoration' and other concepts srch as 'T!ruth & Reconciliation'.

Link: Criteria: Feedbaclcs, Indicators: f\rzzy SustainabiliÇ Space.

ßiattåËLt lî

fl*'lÊáerait*
r*3 *â#rrlr 3..rg*,''i*¡*

'lrùrrrT
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OTHER POSSIBILITTES FOR COMPUTER ASSISTED PATTERN RECOGNITION

These include CNN chips and ever more clever GIS layer methods, computerised Environmental
Threshold (JEf - University of Queensla¡rd Depart of Plarmings).

The CNN (Cellular Non-linear Network) chip and the CNN Universd Machine which enables its
programming.

This is a mr¡lti-connected analog processor array which closely mimics natr¡¡d visual fu¡tction and
operates at the edge of chaos. It has superior, di¡ect ¿liscrirnination ability well beyond the
capacity of digital processors, which operate in a linea¡ way. Machine vision will be enabled once
the l:l mapping/sÞe problem is solved, at present being limited to 64x64 pixels, with l28xl28 in
progress (fhe Economist 1999). I would speculate that nanotechnologty may eventually solve this
problem.

Mathematical approaches to complexity have been considerably assisted by the development of
digital (and new uses for analogrue) computers, which in most c.rses use an adapted general
systems approach, increasingly often hybridised with expert systems and ner¡¡al networks (Allen
& Sta¡r !982;Ba¡rtayan & Bishop 1993;Ba¡row l99l;Hr¡nter & Goodchild 1993;l,ewin
1993;Shaw,Gallopin,'Weaver & Oberg 1992). .{ cheap fuzzy comPuter chip was developed some
ye¿ns ago (McNeill & Fteiberger 1993: I5l-4, 262-7).

ANALOG.DIGITAL TECHNOLOGY LINKAGES

It has been for¡nd by Dr Helen Payne a¡rd her london team, that rich applications in biotechnology
may be forurd by judicious r¡se of the Complementary characteristics of analog and digital
technologies in 'biologically inspired sigmal processing'. Digital technology has rutil recently
been allowed to 'supersede' analog, but it is not recogmised that andog has many functional
simila¡ities to nafi¡¡al systems, and is far superior in pattern, speech and image recogmition.
'Whereas digital operates on an either,/or process, excluding 'noise' brilliantly in such contexts as

Il&T, where clarity of transmission is imperative, a¡rdog is a fuzy, botVand system, using the full
range of signals. .ãnalogue is reguired fo¡ the actud transmission of digital sigmals in ÍI&T, so

clever interfaces a¡e cnrcid. 'Where a digital approach needs a sePerate üansmitter (neurons are

the biological eguivalent) for every sigmal type, analog r¡ses a single tansmitter for all functions,
using significantly less power and fewer resources. It is less acsurate, but whe¡e many work in
parallel, as in parallel processing or the brain, lack of accr¡¡acy is comPensated for by superior
overall function.

Cr¡¡rent digital speech recogmition is a clumsy, rigid aüair, easily outclassed by even a human

infant. .{nalog technologry will revolutionise this. It is also being reviewed for r¡se in speech
recogmition in Medicine, and Dr Payne's çtroup is developing a finger-nail sized cochlear implant
for sr¡bcutaneor¡s i¡sertion behind the ear, which exploits this new lstorledge.*

35 5RN ABC Radio interview with Science Show, Robin Williaml 28j/9n000.
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5.4 THE PROBTEM OF CAUSE
CAUSE: REVISITING AN OLD PROBLEM FROM A COMPLEX SYSTEMS PERSPECTIVE

INTRODUCTION
Tvso broad perspectives permeate all branches of ecology .. . first .. . in a feedback loop, or system, one
component affects a second component that in turn affests the ñrst component; such loops underlie most
ecological processes . .. [and] . . . may be positive or negative . . . both may oscillate within a relatively
predictable range through ti¡ne ... a regulating or control mechanism to produce a relatively stable
equilibrium ... second ... ecologists look for both proximate and ultimate factors in determining organism-
environment interactions (Forman & God¡on 1986: 33-4).

It is perhaps surprising that some 90 years have passed since Einsteins Relativity and some 30-40
years since Systems Theory emerged in earnest this century. Yet mainsfeam thought still digns
itself with mechanistic metaphors. Cause-and-effect thinking is kept well alive by politicians, with
the comfortable machine langruage of snap-in/snap-out modular thinking, putting policy modules
and various 'packages' 'in place': the techno-fix in full flight.a The mass media and politicians
constantly feed community Stimulus Hr:nger by reinforcing our self concepts as Rescuers,
Persecutors and Victims in the grand drama of life, and win elections or sell newspapers by
indufging in targeted Rescues and Victimisation of Persecutors. Bem¡rsed by double-borurd
choicesæ, witch hunts and Blaming Games, confused about what to do about apparently causeless,
'inational' behavior¡rs ïve see aror¡nd the world, we look with narve hope towards those who can
give us certainty by claiming a moratorium on e:çlanation, prediction and cont¡ol.

Placing such high value on prediction in this society has demanded clea¡ ansr,re¡s where none
exist, and actual predictions are not routinely followed up, so their inaccuacy is rarely noticed.
On the other hand there has probably never been a more litigious society than that of
contemporaryÃmerica, an unfortunate, witch-huriting approach that is now spreading across the
Western world as we seek to blame each other for causing us pain and anxiety. While all due ca¡e
may be taken, the reguirement for this system is never to make ¿rn eIror of judgrment, and for
'accountability' to presage financial ruin. Mistakes €ue hr¡shed up and become r¡navailable for
Iearning (the 'commercial in confidence' game). This, combined with the reduction of inputs Èom
History and Geogrraphy in the school system, is creating a brittle, ignorant, consumption-driven
community, timidly relying on e:q)erts, and vengefully eruaged and litigious when its ¡¡¡salisfig
demands, based on misleading claims to lcrowledge and control, ale not met. The necessary
experimental, learning approach to sustainable strategies becomes impossible. This is
ecologically a.nd socially r:nsustainable. Ãn argrurnent for a wholistic approach to causation
follows.

SCALE AND CAUSE
Gibson ef a/ remind r.¡s that Science consists in the discovery of patterns, and that patterns may
appear and disappea¡ as the resolution of investigation changes (Gibson,Ostrom &.Anh 1998: 7).
Geographers, ecolog"ists, sociologists and others a¡e familia¡ with mappings done in thei¡ a¡eas of
interest, that vary dramatically with scale, for example patch sEucttrre on la¡rdscapes. Gibson ef
aI3 warning about fallacies of scale in ascribing causation, should be repeated here, as they
emphasise the risks of linea¡ attribution of Car¡se.

37 This s¡tuation has been confronted almost to obsession over the last decade by Paul Downton, one of Australia's
leading proponents of the ecological city, who when the MultiFunction Polis was alive, never lost a public-speaking
opportunity to denounce the techno-fixing MFP and all its workss.
38 A favourite recent political game has been the neo-carrot-and-lick method of getting unpopular legislation passed.
This is presented to the public as cause-and-effect: "your failure to vote for the sale of Tellra will 'cause'the
environment to lose out". But the strategy in fact displays a high level of systems th¡nking ability, with adeptly selected
leverage strategies. The unpopular legislation (privatisâtion of a highly profitable government monopoly) is linked to an
offer that is difficult to refuse. For example one might remove most recurrent funding from environmental protection,
and offer to bring it back after the sale only. in a form that favours somebody else (your own supporters), such as
farmers, loggen, uranium miners. cotton growers, developers and other resource.exploiters. Simultaneously, voices of
protest such as conservation bodies and environment-defending lawyers are confrain¡ng by de-funding, and told that
there is now a funding squeeze and we must all share in the discomfort. 200,000 government-sponsored environment
workers lose their funding linked to work-for-slightly-more-than-the-dole programmes. These are replaced by 2500 over
3 years, rebadged but similar jobs for youth only, which are promoted widely to sound like a new idea generous to
youth, but very few benefit. This scheme is presented to the public with the help of a far-from-independent,
monopolised media, as the most generous environmental scheme ever devised, and few members of the public have
access to information that may indicate otherwise.
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Key variables from a lower scale said to
cause a pattern (dependent variables) at

Key variables from a higher scale said to cause

a pattern (dependent variables) at lower scale

CAUSATION
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as that nucromacro to

cause of mac¡o

Çs¡s¡alis¿tion ftom one subpopulation to another at same Ievel, without
of initial

Cross-Irevel

Fall

(Gibson eú aJ. 1998: 9)

PROXIMAL AND ULTIMATE CAUSE

Forman & Godron e:çlain this philosophical issue in the contef of Ecologty. Proxi¡nate factors

have, on the surface, direct impacl, and ask the questions 'what?' a¡rd 'holÍ?'. llltimate factors

answer the 'why?', questions (Forman & Godron 1986: 34-5): they explore the supportive
Backcloth that allowed the emergence of the entity in the fi¡st place, the 'conditions for
emetgence', which may refer to many processes and conditions zuch as evolution,

thermodynamics, climate a¡rd envi¡onment.

peat gives a nice il\¡station of a game of teruris. \lVhite the causal aspects of tennis dynamics

"ppe"t 
to be qnite distinct, and classically explicable, a very different story is revealed by a

*t oti"ti" apprãach. The degrrees of freedom rxrderlying the emergent velocity and position of the

ball includé çtravity (afecting the whole trajectory through spacetirne q¡rttatr¡re due to the Earth's

mass, but i¡rf,uencedby local geomorphology, lurar phases, dista¡rt celestial bodies and masses of
players); ai¡ resistance (whole Eajectory efiects, but i¡tlluenced by bdl velocity and air density

variations due to temperatr:re, humidity, and nearby vegetation); and ai¡ cr¡rrents and winds
(related ¡ltimately to Coriolis forces, globalweather rycles and cu¡rents, terrain-induced
modifications, regionat pertrubations, local u¡ban microclirnate efrects) @eat 1987: 43-4).

\Mith perfect lørowledge of the initial conditions for each element and for the system as a whole,
,caïse and effect' could perhaps be spelt out, but in reality is inherently meaningless- Even

Ei¡stein's famous relativity equation has had its complex elements excised. \lVhe¡e the outcome is

trivial, as in teruris, one can afio¡d to relate to deterministic aspects, or to wagel on a probability
system. But intuitive 'tips' on the win¡rer arise not from a probability calculation, but from a¡t

internal consultation with the ('right') brain, which uses a wholistic, possibilistic patterning system.

If the issue is the safety of a nuclea¡ power plant, however, Possibility Theory is the key to the

optimum.

This leaves us with Classical measurement a¡rd prediction for limited, convergent problems, and

the other side of the Complement, pattern recogmition and field corurectedness, to e:çIore
context. Ãt least we G1¡e in a better position to e:çlain what happened in the past. Chaos Theory,

F¡z.zy logic and q-,4nalysis all allow for pattern recognition, and patterns may well be
recognis-able, bui as a tendency for divergent issues, not a prediction' \lVith deterministic chaotic

"orrdltio* 
apparently appticable to the ñ¡Il spectnrri from the sr¡batom to the r¡niverse, questions

a¡ise as to the roles and meaning of car:sality, randomness and free choice.

A WHOL¡STIC THEORY OF CAUSATION: COMPLEMENTING 'CONDITIONS FOR EMERGENCE'
WITH'CAUSE AND EFFECT'AS PROX¡MATE CAUSE

Many disciplines appear to agree that causality should be regarded as a wholistic matter,

requiring a systems view. The existence of chaotic conditions at all scales demands a new, scale

and field-d¡iven concept of Causatity (and thus prediction). Kosko offers partial set membership

and the Êv.ry L6¡gic r¡nàerstanding of nonlinearity as a more acsufate approach to the ¡eal world
(Kosko tSSe: ++-Oe¡.æ The concept that multiple degrees of freedom may best be regarded as an



interference field, whe¡e the elements each have needs threshold.s and optimal rate ranges for

participation, and the fietd outcome is seen as an emergent
iepeUor topologty relative to each component. This begins to

Complexity (or the complex approachto Ecologry). llVhile t
valuéd or 'non-deterministic', each element actually has its own little field of deterrninisnìs'

Constraints and th¡esholds, which can be partly comprehended in Classical ways through

reductionist resea¡ch.

.Ascription of Cause is dependent on the functional loop leading from perception to interpretation

./r" 
" 
*.t.ph.ti" or Scripi Frame-of-Reference filter. The brain does not 'pick up information from

the environment as sucli, ' but rather specifies what will be received as a perturbation pattern and

what changes will ensue if such a pattern be discerned (Matnrana, 1988: 169)' Stimuli for which

the brain (ãnd ears and eyes) are not trured a¡e thus not detected, and a¡e effectively invisible'

This is labelled'stnrctr¡¡j Determinism" and so has implications for a concept of car¡se. .t similar

situation pertains in ecosystems which operate at specific frequency ranges and ignore data

coming .t fr.qo.o"ies outside this range, short of physical disruption (Link Eierarchy Tbeory)o.

The perception is very unlikely to encompass the whole picture. The postmodern concept of a

pluratity of 'constructions of reality' is well-founded in Science'

Lakotr &Johnson's type of analysis of tingruistic metaphor atso supports a systems interpretation'

experiential gestalts rather than cone¡ete entities that c¡eate something in a simple way.

Concepts of cause are core organising principles for physical and cultr¡¡al interpretations of

reality (Lakoff & Jolrnson 1980: 69-76).

philosophically, by ignoring meaning or by rejecting mechanistic thinking in the name'of

rejecting Dualistic,Idèologry, we d,iscor¡nt half the Complement: the ecological paradigm needs to

transcend and integzate both. Car¡sal chains have been the principle of unity and order in

Classical descriptión, however in "The Paradox of Cause" Miller demonstrates the absEact nature

of the property being resea¡ched, since all but this property is excluded, so that scientific

"rç.ri*"otation 
ca.rinever explain the whole world or object of study (Miller 1978: l4-I5), but is

inherently ¡esEicted and looks outwa¡d to an inherently teteological larger ideal. This accords

with Schumacher's description of convergence and divergence (Schumacher l9??: 144-7).

Änother modelnr promoted by.{ltman and others, regards time, continuity and change as intrinsic

to psychologicat phenomena, inseparable from thei¡ contexts, both physical and social' Altma¡
claims to understand phenomena through aformal cause approach rather than the.tristotelian
efficient (antecedent/consequent), material cause (self-chalacterising substantial agent) or
(ultimateobjective) Iinalcause (ÃItman 1992:268-9;Blackburn 1996). ÃltmanagreeswithRogotr
that time and change ate not psychologically separate considerations: every event is rmique.

Martryama, originator of.'the second qhernetics' (recognition of the deviation-amplifying function

and creative essence of positive feedback in dynamic systems, 1963), recognises a nu¡nbe¡ of

d.ifferent ,mindscapes', ways of thinking or logical approaches (Linlc Griterion Gommunity: Clues to

the Convivial Society). They have bearing on interpretation of reality' selection of Metaphors'

ascription of Cause and interpersonal and intercultr¡¡al fit, in situations reguiring good

commr¡nication, innovation, productivity or delegation, such as within organisations or in
international business. These tend to be present in all sultr¡¡es, but fotu types are most coÍunon'

and cultr¡ral differences a¡e often profoundly related to general espousd of particular logical

styles (Ma¡ryama 1994: l-3, ?5-8?). Thr¡s, sr¡bcultrues are not homogeneous in their approach to

Cause.

Mclileill & Freiberger explain the relevance of paradox to the conceptuâtisation of causation.

Cantor Set Theory describes the foru mathematical operations which can be applied to ordinary

sets: confainm ent, complement, intersecfion and union. However these operations a¡e afiected by

the sorites paradox ('the paradox of the heap'). \lVhen does a heap of sand stop being a heap as

or," ,"*orés grrains oo. by one? This is a classification problem and nrany n¡rmed examples exist.

They are *oany solved by'drawing a li¡te' (McÌ[eill & FTeiberger 1993: 26-7). This paradox

ülusfates the tendency we all have to round things offfor convenience, but u¡rconsciot¡s

practitioners to the mention of Chiropractic, and from Christians when I

än article on tuzzy Quantum Theory (Link Background Paper: Worki
4 There is cl ing of these pr ciples in social

metaphoric quencies: for e rmple 'being o
'social disco
al Transactional Psychology, not to be confused w¡th Transactional Analysís.
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interpretive issues intnrde (two obsewers may dessribe the same glass as half fuiI and half
empty). Russell's ba¡ber's paradox strongly challenges or¡r rorurding-offproclivities:

Ttre ba¡ber shaves all men and orùy those men in town who don't shar¡e themseh¡es. \lVho shaves the

barber? If he shaves himself, he can't; if he doesn't, he must. (McNeill & Freiberger 1993: 62)

Fp22-t¡ logic offers a way to work with issues that a¡e partly tnre. In the ba¡ber's case, the ansvers
are equally tnre and false (fuzzy notation falls between the e:rEemes of 0 and l; these statements

fall on 0.5) . Q-analysis (Backgrround Paper) explains the paradox as a confusion of hiera¡chical
levels. f[¡s d¡¡tisf system of Classical Logic underlies most modern Western e:çlanation (McNeilI

& Freiberge¡ 1993: 62-4). In is contended here that a shift to an Ecological Paradigrm, where
Complex Dynamic Systems ensr¡re afuz.zy, hie¡a¡chical situation, could be grreatly assisted if all its

concepts were rethought in light of Complex Dynamic Systems qualities. That in complex,
divergentsituations,a.@'approachbeprrrsuedi¡rsteadofoneof.Cause-
gdË@!'. l¡i¡rks: E¡rercyclic Systems Theory: q-GhainÃnalysis; Background Papers: Workingwith
Vagrre Information, Wbat Mathematics for the Divergent Sciences?

Great violence can potentially be done locally by centralised or globalised forces in positive
feedback, which are asked to justify themselves only in narroïe @eductionist) scientific or
economic, causal terms at thei¡ own scale, a¡rd do not have negative loop components built in to

balance them. It seenìs that modern decision makers have mastered systems thinking at the

expe¡rse of their 'customers' (see footnote on double-binding above). If this is true, and to make

appropriate decisions in an increasingly systems-sawyworld, this lcrowledge is urgently needed

by civil society in general, a point mentioned elsewhere in relation to Forester and his

educational work.

Cause must be a principle unirrcrsally valid, and at the same tirne applicable only to finite and specific

actuality", presuming rather than being inconsistent with teleology, with its "locus in the ünite world
where attention to specific facts demands søutiny of their connections, but found only through a process

of discovery through a context of relative disorder, incompleteness and restriction (Miller l9?8: 15-16).
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5.5 APPLICATIONS OF QUANTUM THEORY COMPLEMENTARITY

APPLICATIONS OF QUANTUM THEORY & COMPLEMENTARIW

The question may be asked'Howwouldwe begin to approach or¡¡world if we accepted some of
these subatomic ideas into our conceptuatisation of reality at higher scales?' This essay looks at

some of the literatu¡e emerging Êom such thought plocesses.

EDUCATION

In Education, fashion in the teaching of reading, and developmental dyslexia have recently been
recognised to be associatedwith diüerent functional areas, probably related to left and right sides

of the brain.¡¿ Reading skills in children a¡e taken ca¡e of fi¡st by establishing a small sight
vocab¡lary (an'organic' fi¡nction which relates to words as a whole as patterns), and one or two
years later by expansion through phonics, the 'building blocks' of reading mechanism. This again
suggests in a different way that the Complementarity distinction may reflect the sfuctr¡¡e and

fu¡rction of the brain itself, simila¡ evidence emerging from the field of a¡t a¡rd creative elçression
("The New Drawing on the right Side of the Brain') oçlores these ideas in the a¡ea of artistic
e:çression @dwards I 999).

Certainly both mechanistic analysis and audio-visual pattern recogmition are important
components of reading skill, and over-emphasis of eitherwill tend to prevent automatic
functioning. The refusal to teach sounding (phonics) by an educational fashion that demands
whole word recogmition, disadvantages extension both of normals and of rnrl¡rerable gxoups of
children: those who have a probably genetic difüc'ulty in forming the appropriate mental irnages
(pattern recognition).

Knowledge in this .ts¿ also comes from Ericksonian hlpnosis training, which builds its highly
effective technignes on an r¡¡rderstanding that fu¡tctionally speaking, thinking may proceed
according to th¡ee different styles: vefical (logicd, 'left brain', linear, convergent), Iaterd
(associative, 'right brain', divergent) and'mosaic' (integrrative). These thfu*ing styles are easily
rtisce¡nible in tertiary students, the mosaic having a partiorlar problemwith presentation of
complex s¡bjects in a linear way as usually reguired in essays and other writings, but possibly
representing an unappteciated lesource in the new world of complex qrstems.S

THE PSYCHONEUROPHYSIOLOGY OF CHANGE AT INDIVIDUAT SCALE

In an early but relevant dissertation, Bohm describes the development and mode of functioning of
human perceptual systems, emphasising the fast that the act of perception itself is only a very
small proportion of the total sih¡ation, which is the outcome of the interfacing of interest in the
snbject, e:çerience drawn from personal history, actions both mental and physical of the
percipient to ath¡ne to the envi¡onment, hypothesis-building and checking of the "internal shod'
with externally derived signals, and high level abstraction of the general stnrctr¡¡e of past and
present experience. This ongoing process continues largely outside of di¡ect consciousness, and

appears to involve a type of hypothesis-development which continually and rapidly seeks the best
fit between internal and external fields, continually updating r¡ntil the¡e is a generally good fit,
which explains the consensual reality oçerienced by humans in society, which is in general
agreement, but subject to distolions of personal perception.* Bohm goes on to draw the

simila¡ities between individual and societal (through Science) Ievels of perception: both involved
in scanrring for patterns of invariance in complex fields, both involved in abst¡action and relativity
judgments, both making provisional maps of the territory, to be continually updated. He

challenges the concept of Science as a body of absolute tn¡th, once again pointing to a more
dialectical and mr¡ttLfaceted process which continually evolves, and needs to @ohm 1965: I85-
230).

By remaining alef to contadic'tions and sensitive to new relationships, thus permitting the growth

of a ùesh understanding, we can keep up with oru contact with the world, and in some urays ïve

can anticipate what is coming later. In Science this process takes place at a very high level of
abstraction, on a scale of time involving years. Immediate perception occurs on a lowe¡ level of

4 Prof. Max Coltheart, Macquarie Universíty: 5RN Open Mind Series, 2115196'
43 This both argues for the existence of an objective reality independent of observation, and explains the difficulties
experienced in Courts of Law in the elicitation of reliable evidence'
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absûaction and is very rapid. In Science the process depends strongly on collective work,
involving contributions of many people, and in immediate perception it is largely individual. But

firndamentally both ca¡r be regarded as limiting cases of one over-all proces¡s, of a generalised
kind of perception, in which no absolute knowledge is to be encoturte¡ed (Bohm 1965: 230).

Ramachandran et al, approaching brain function from the orthodox medical discipline of Clinical
Ner¡¡oscience and Neurophysiolog:y, find support in brain damaged patients for a physical
etqrlanation of Freudian defence mechanisms and also suggest a systemic e:çIanation for
laughterø . Thei¡ experiments afürmthe thesis of hemispheric specialisation. The left constantly
monitors perceptual input and compares this ïvith the existing frame of reference. The need for
"consistency, coherence and continuity" is ptomoted by acting as a fi.Iter for a complex "script".rs
'ïVhere dissonance exists, denial, selective filtering, distortion and corúabulation are initiated to
conserve mental comfort and decisiveness: "create a model and defend it at all costs". Orùy
major and irefuta.ble evidence of model failr¡¡e results in re-evaluation (and sometirnes not even
that)(Ramachandran eú aJ. 1995: 40-43, 49-55).

tÎhß is of some concern to the ideal of proper conduct and interpretation of scienti[ic investigation. It
¡s also of some saüsfacüon to lemales who have long sufrered discrimination from males on the
gtounds of their preference Íor the right brain Íunctions. Actually, both sides represent suwival
approaches, with different objectives appropriate to dilferent situatiotsl.

Balancing these tendencies, the right brain operates like a'devil's advocate', an anomaly detector.
The full range of possible interpretations is coldly scanned. Beyond a particular low-set
dissonance th¡eshold, it "foÌces a Kuhnian paradigrm shift in response to anomalies", with
complete rebuilding of the model to fit the'facts'of subjective e:çerience @amachandran eú aJ.

1995: 43). This process also continues during Rapid Eye Movement (REM) sleep, resulting in an
increasingly coherent frame of refe¡ence for personal orientation (:52).

Tl/hile this description simplifies the situation by ignoring the many other ways of approaching
cognitive fu¡rction, the exaggeration of these effects when one hemisphere or other is disabled,
supports the general theme. The conversation betweenthe two tendencies and the emergent
integxative balance display the classical cha¡acteristics of the edge of chaos phenomenon. The
stability engendered by the left emerges ftom its resistance to change. The creativity of the right
emerges Èom its sersitivity to the pertrubation of anomaly (interpreting patterns). Complex
behavior¡¡s emerge at the boundary @amachandran ef aJ. 1995: 55) (as described by kigogine).

There is an area of theory on bistable oscillators which is relevant to this stnrctu¡e. Prof. Jack
Pettigrewu @epartment of Physiology, University of Queensla¡rd), is researching the cathexls of
left or right hemispheres (achievable by caloric stimulation on the contralateral side), and the
rates and cha¡acteristics of svitching between them. Gender-related hemisphere preference,
rapidity of switching artd'sticþ' writching appear to be natural phenomena, with genetic
implicationsrz, and may also be linked to a¡tistic temperament, cyclothymic persondity and
bipolar mood disorders. Preditor-prey and prey-preditor strategies, which differ substantially,
may also align with this framework, another point of potential interest to human psychologists!

Tests which present different patterns (eg horizontal lines, vefical lines) to right and Ieft eyes
separately, demonst¡ate svitching styles (average approx. rate l-2 seconds), dternate overriding
between sides, and unilateral bias (from various causes including genetic, habit, Iearning). The
presented patterns will be perceived alternately, writching being very fast anteriorly (l-2 sec)
and slower posteriorly (4-5 sec), while some subjects demonst¡ate rapid synthesis as mosaics,
which seems to be a Eanscendent pattern representing creativity, and having a wave-like nafil¡e.
In this context it seems that the orthogonal* þarticle) relationship (script) is the left,/ right

a Humour is "a response to an inconsequential anomaly." lf hemispheric spec¡alisâtion is accepted, then the mechanism
is a paradigm shift (left focus shifts to right) with trivial consequencet which harmlessly releases. p-ent-up psychic energy,
and'has suiv¡val value in providing a false alarm signalling mechanism. Joking is also used as a defence mechanism in
"an attempt to tr¡vialize what would otherwise be genuinely difurbing.." (Ramachandran,Levi,Stone,Rogers- 

.

Ramachandran,McKinney,stalcup,Arcilla,Zweifler,schatz & Flippin 1995: 33). Jokes are followed with mild anticipation,
expect¡ng the frame of reference to be radically switched at the end. Sometimes the joke is that ít doesn't.
as The parallels between this and the Script of TA are obvious.
6 Personal communication 08/1997.
a7 Males appear to favour left hemisphere, females right, remembering that this will be an oversimplification. This needs
more work'and sensitive enunciatioñ. Since right braln, devil's advocate, mediates cool assesment of all options (multi-
dimensional matching of perceptions to interpretâtions) and left brain promotes clarity, sin_glemindedness and
emotional, defensive-straiegiei in defence of 

'a 
rigid system, this calls into quest¡on many of the assumptions behind

presentation of the logical. masculine way as necèssary superíor in problem solving, and of the description of the female
approach as'irrational' and'emotional'.
4 See Subatomic Theory.
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character, with the oscillating output the wave form (and pathology is generated by e:rteme
imbalances).

The Stnrct¡ral .{nalysis and Script Theory aspects of Transactional ,{nalysis also offe¡ a helpful
model which bea¡s upon development and change of personal Frames of Reference. In essence,

the Exteropsyche o¡ Pa¡ent Ego Stateo (that part of the personalitywherein messages received
from the exterior reside), scans events for familia¡ity (déjà vtt/jamais nt) and responds either
automatically to the familiar þrogrammed Èom past experience), or consciot¡sly, if that response

is triggered by interpretation of sensory messages. This reguires investment of time and creative
enerpty, so the stnrcture described is an efficienslr measure, keeping the behaviour relatively
constant and predictable, so long as it remains appropriate to the context.

.{gain, Process Oriented psychotherapists doing conflict resolution in large çfroups (eg 50-1000)
may r¡se the modality of 'liVorld'Work',o st 

" 
technique of which uses a form of sociodrama. This

involves supporting as many positions on the issue on hand as cÉrn emerge from the group, which
walks about in a large, roughly ci¡cular space. Ãs position statements ale made, çfroup members
place themselves at distances from each speaker inturn, which indicate their degree of
agEeement with the statement enunciated, a thoroughly 'ttJzy'technigue (see Fuzzy logic above).
With the leader's assistance, new or transcendent solutions usually emerge after a period of
polarisation during which the gzoup as a whole allows (not necessarily without passion) a number
of conflicting concepts to be present si¡nultaneouslysr. It is consistently found that the dissonant
voice has gneat potential to lead to new levels of understanding, and this lctowledge can most
profitably be used to assist çFoup evolution. This is a czucial point for application in public
consultation contexts.

BRAIN FUNCTION FROM A SUBATOMIC PERSPECTIVE

.As introduced in the text proper,Zohar, who is qualified in Physics and Philosophy, and was a

student of David Bohrnsz, is assisted by her husband lan Marstrall, a psychiarist and
psychotherapist. She takes these and related concepts, describing them in detail. She links them
analogically (at least analogic: she also postulates a real similarity)$ to the brain
function/consciousness gnestion by proposing that groups of ner¡rones act as a r¡nified whole in
the manner of 'Bose-Einstein condensates'with cha¡acteristics simila¡ to lasers and
superconductors, the same equations representing the parts and the whole, and exhibiting
behavior¡r analogous to particle and wave fu¡rctions, at macro scale, the latter representing the
entity r¡nified with its context. This phenomenon is Isrolen as 'quantu¡ri coherence', based on the
oscillatory natwe of the waveform, but t¡a¡slated into a larger scale entity which is protected by
an enerçfy gap from envi¡onmental intnrsion @enrose 1994: 351).

Peuose, seeking concepts of mind in theorising.Artificial Intelligence and the non-computable,
has looked closely at the guantum level of the human b¡ain. He supports Zoha¡ and Marshall's
predictions about the non-local collective quenfiün efrects in nerr¡ous tissue cytoskeleton (Bose-

Einstein condensation), which may underlie the emergent entity, 'mind'. He describes a sEucture
of amino acid mic¡otr¡bules made of subcellular 'tubulin dirners', filled with water in an ¡¡nusual
ordered state ('vicinal water'). Evidence from.A¡raesthetics supports the hypothesis that
consciogsness is associated with cytoskeletal'wave' function, while 'high' temperature
superconductivityx in biological tissues has now been shown to be related to microïvave I0I ltlz
EMR based on high metabolic enerçry (Penrose 1994: 201-8, 357-69, 369-7I). Tr/hat is emerging
here is thus a guantum cohetence t¡anslated to macro scale.

as This is an operat¡onal linkage thought by some to be better separated into the psychic organ and the phenomenon it
supports. Discussed in more detail ¡n Erskine & Trautmann (Erskine & Trautmann 1997: 99-100).
so ln this conte).t best demonstrated ¡n the work of Dr. Max Schuepbach of the Lava Rock Clinic, Oregon, USA and Dr.

Arnold Mindell.
5t A common pattern is as follows: The proces will oft ctim statemen
either high level Critical Parent Persecutor or Parent fl urious Parent-
intervenõ here, demanding that the oppresed be hea ce follows as t
heard. Much emotion is rðleased. Ofien erstwhile Persecut have their pai lf
this is indulged, the Víctim will be competitively oppressed. all over aga.in. After this, sympa_thetic feedback (Adult
information-about the effects of Persecutor statements and t ehaviours) is often offered to Persecutort Nurture to
Victims, uncritical sharing starts. A feeling of lntimacy supervenes. Feelings of resolution are often reinforced by positive

feedback to the courageõus (who risked participating). World Work Workhop, Noosa Queensland 1998.
52 Late Emeritus Professor of Theoretical Physics, Birkbeck College, died 1993.
s3 Recently experimentally confirmed: New Scientist, April, 1995.
54 | was High metabolic
en t, th ctional
un lead Penrose is keen to
de lead plications in artificial intelligence.
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soc¡oLoGY

In Sociolog¡r, the stmggle for domina¡rce in social e:çlanation between proponents of stn¡ch¡re

ana agen{, and the põtentiaf resolution through Giddens' Stnrctr¡ration Theory, could fit into a

CompLmentarity intãrpretation. Stn¡ctu¡ation Theory gives essential attention to the integration

of thã sgbject-object dualism: the 'dor¡ble hermeneutic' (consisting of the interface of frames of

meaning of agents and sociologils), and the 'duality of struc'tu¡e'. This latter refers to the linkage

of structlrre and agent through a recursive process, which Giddens emphasises, is a dualism, not a

duality. By this he appears to mean a unified whole, viewed from two aspects (Giddens 1984: xx-

ú, Zà4, [gg, Zg7, BZ+¡*. In this case, the unitary social entity rurder study is approached from

both stnrctr¡¡al and hermeneutic perspectives, as requi¡ed in applying the Complementarity
Principle.

URBAN STUD¡ES & POLITICO.ECONOMIC THEORY

ln,,A Copenhagen h'úerpretation of Gentrification", Clark points out that Gomplementarity is not

synonymous *itt *troti"m, integration or synthesis, but explains the change as epistemological - a

"i.tini"i 
of the position of the line separating obsen¡er and obsewed (Clark 1994: 1037-8). 'Rent

Gap' ana Value Gap' are not Gomplementary explanations, but are of the same logical t1pe, but

CIa¡k suggests that economic-cultural, production-consumption and demand-supply oriented

e:çIanations, form Complementary pairs (:I039-a0). V/hile crrlture may provide an explanatory

"oota*t 
for Economics (or vice versa for economic fundamentalists), the Complementary lenses

should be looking at the Economics-and-its culture complex' not seeing them as two global

concepts to be somehow partnered: a point of agreement between Clark and Boh¡.

Conceptual conflict may indicate the presence of Complementarity' but does not necessarily. For

"".rr,pL, 
while the above Cla¡kian pairs can not be brought into the same plane of focus' these

would not all be regarded as valid complements by Pattee and Ãllen, since the last two are not

distingruished by rate dependence/independence and do not necessarily fall into

mechanism/meaning distinctions as sorted by other Social Science authors.

Nor a¡e they Heisenberg-qpe or Koskovian uncertainty pairs. It is leiterated that

Complementarity refe¡s to two uncommensr¡rable asPects of a unified whole, not two separate

entiti,es which may be li¡rked. Fa¡ Èom succumbing to pejorative assessments (such as

Schrödinger's "Boh¡wanrts to complement away all rlifficulties" and Einstein's .."soothing
philosopñy - or religion?- of Heisenberg-Bohr"..) (Pais t99l: 320, 425), Complementarity does

ãssist in resolving anr¡¡nber of inter- and intra-disciplinary conllicts, and even if 'disproven' in the

course of sorting out the many QT interpretations, is an extremely important Metaphor for an

ecological approach in its r:nifying mechanism-meaning interpretation.

ARCHITECTURE & URBAN DESIGN

In Ãrchitectu¡e and Urban Design, 'llVright, discussing the application of self-organising, dynamic

approaches to cultu¡al o¡ r¡¡ba¡r systems, points out that in defining snstainability, "because the

nèw organizatio¡rs which emerge must be compatible with human interests", normative aspects

mr¡st bé added to the systemic, so that human goals and attributes may be encapsulated in a

notion of ,pr:rpose' (Wright 1995: 408). l,eaving aside the anthropocentric aspect of this statement

as such, the above concl¡sion in fact expresses the same general philosophy on human values as

relevant to a huma¡r habitat, as does Gomplementarity Theory: each andysand has two important

aspects, the scientifically described and the values-laden.

I NTEGRATED WHOI¡ST¡C RESEARCH

In the Integnated Wholistic Resea¡ch devised for the Man in Biosphere Progrram @oyden
tgzg;I984;yanitsþ 1984), apart fromthe necessity to work at different scales, the irnportance of

both the intangible and the measu¡able is r¡nderlined. This is further difierentiated into three rate-

coupled'qualiiative levels': spatio-temporal, historico- cultural and socio-fu¡rctional (Yanitsky

lgSi: 32-S), which have epistemological relationship to the Criteria of Unified Human Settlement

Ecology (Irandscape, Gommunity, Population respectively), a¡td Habermas' 'troika', mentioned

elsewhere (Gould I 982).

s5 The duality of structure is explained in recursive terms common to those of Complexity (self-organising systems) Theory

literaiure, ,,where the structure is the medium of the outcome of the action it influences".
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HEALTH

In the health area, at least two authors (a'Western-trained Ã¡¡r:rvedic physicia¡r and a physicist

respectivelÐ have presented models based on QuantumTheory (Ghopra 1989;llVolf 1986)' both of
which seek better to comprehend Molecular Biologiy and the mind-body interface, especially as if
a^frects catastrophic illness (Chopra) and ordinary Molecr¡la¡ Physiology and the psyche (WoÐ'

lpolf li¡rls his theory into Freudian andJnngian concepts and digms Complementarity with the

Dreambody Model* promoted and put into clinical practice by the neo-Jrurg"ian.{rnold Mindell
Goodbread 198?;Minden 1984; I989; 1992).

ECOFEMINISM

Historically, the distinction between facts and values has senred to drive an artificial wedge into

what are at least academically, well-known to be organically whole systems. It is convenient and
,efficient' to separate them, especially politically. The Plotinian division between the realms of
mind a¡d matter, spirit and body, rei¡forced by the Scientism of the Industrial Revolution' has

created a metaphoric template for social and personal alienation and ecological harm. This is' of
coutse, the realm of discor¡¡se of EcoFeminism. Linlt: Theory of Scale: Do¡ni¡a¡ce Eierarchy'

theory would be referred to as 'foreground' - this is

to moment. The Primary Process tends to alter as the
ot in consc¡ous awareness remain in the shadow, undealt

as large scale conflict resolution (n=100G).
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5.6 PREDTCTABILITY lN GoMPLEX DYNAMIC SYSTEMS (CDS)

PREDICTABITIW IN COMPLEX DYNAMIC SYSTEMS

INTRODUCIION

Casti, in "searching For Certainty" graded (F-ÃX0-high) five applications of Complexity Theory
ùom the point of view of prediction and oçlanation. Medians for both were in B-C areas, with
explanation tending to score higher (Casti 1993: 407). P¡ediction is essentially qualitative in such

systerns, which is not without value.

In modelling fractal systems, predictability is related to resolution. Chaotic unpredictability at

one scale may reappear as a predictable system when viewed from a higher scale. Scale,

resolution and hiera¡chical arrangement é¡re seen to be impofant resea¡ch considerations when
attempting to apply fr¿sf¡lc and chaos concepts to complex systems, especially in moving from
theory to application. Costanza et al have established a method for defining optimal resolution for
a given problem in modelling ecological economic systems which may generalise to all ¡esolution
types (space, tirne, component number). The log of resolution is in sEong linea¡ relationship to
the log of predictability, and they propose that chaos may be a high ¡esolution phenomenon
(seeing Èom too close) resulting in low model predictability. They supPort this claim by
reference to the work of May & Sugihara who for.¡¡td diferent dynamics for measles epidemics at

different scales: chaotic dynamics (with a chaotic attractor evidenced) at city scale, but only
periodic dynamics at national scale (Costanza,Wainger,Folke & Maler 1993: 549-550).

Simple formulae rapidly develop great output complexity, as has been for.¡¡td repeatedly by
weather modellers. .An early realisation of complexity theorists was that complex outcomes may
and usually do have simpte causes (antecedents), not necessarily complex ones. But simple
'cause-efiect' is not a good e:çlanation for complex relationships (Capra 1982: 289), nor can
predictions be made Èom forwa¡d projections of crr¡rent trends in complex systems. Trend
reading is not necessarily a r¡seful activity, politician-speak notwithstanding.

Money spent in forward-projecting complex behaviou¡s in social systems often results in rate-
focused, aspatial and strategically limited information which is rarely checked for accrrracry

retrospectively, yet continues to be ¡ecommended for (such as) Planrring and Epidemiologry
(Gould 1993: I?8-186). The Social Sciences in partictrlar periods have attempted to force resea¡ch
into linea¡ moulds. Postmodern Ph¡¡alism, the concept of difrerent 'constuctions of reality' and
the emergence of the 'politicd correctness' ethica have seen a ¡eversion to co¡tsideration of the
diverse particular, but have not indicated a particularly helpful way forward in dealing with this
chaotic diversity of selves, nor of a helpful approach to vdues, nor of pattern seeking for the
purpose of decision making or managing community services.

So what approaches a¡e available in the midst of all this uncertainty?

FLOWING WITH PATTERNS: EMBRACE UNPREDICÍABILITY!

It is suggested here that the key to sustainability and to the handling of complexity does not lie
with prediction and control at all, but with the appreciation of pattern and learning to 'flow with' ,

constrain and manipulate patterns. fvzy logic and q-Ãnalysis have both demonsfated high level
firnctionality in pattern recognition, but the best source for desigm is usudly intuitive, as the human
brain is unsuq)¡u¡sed in pattern recoginition and manipulation, and is an essential partner to clever
data and expensive eguipment. This abiüty, alongwith systems thinking, should explicitly be
developed by specific education, especidly at primary school level (see remarks in text about

Ha¡rra¡d work with YI(-12 systems taining with STEIJTÃ' software).

Design of devices to exploit chaos and nonlinearity rather than try to avoid them, has led to new
ways of approaching the stabilisation of electrocardiographs, lasers and elect¡onic circuits @itto
& Peco¡a 1993: 62, 64, 68). Simila¡ work in weather forecasting has found that working from the

stable patterns can be predictive, while tying to compute the chaotic side becomes
unmanageable after 3-4 days.

57 Some would say'scourge' (as extreme forms oppress, persecute and prevent important social dialogue).
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CONSTRA¡NT' STRATEG IC RESTRUCJURING AND ENTRAINMENT

.Allen a¡rd Hoekstra erçlain that predictability depends on the characteristics of the constraint
system, and that scale is implicit in a¡ry such question: if constraint is stable, as in small nr¡¡nber

systems (for example planets) or large number systems (for example gases) where the average of
large n¡mbers of component parts is reliable, the system is predictable. 'Where constraint is
rurpredictable, as in middle nr¡¡nber s]¡stenìs, (too many parts to model separately, too few to
average), prediction is difüsult or impossible unless the system can be structr¡red in a hiera¡chical
manner. Constraints in such systems may svritch from one to another for local, not general reasons
(.{llen & Hoekstra 1992: 62-5).

Scaling is rate-dependent in that the constraints constituted by the parts, relationships, materials and life
processes of an organism persist only for the duration of the organism's life (Ãllen & Hoekstra 1992: 63).

Ãs also indicated by Synergetics, which speaks of entrainment, if a system can be desctibed as a

small number entity, it may become predictable, hence the scientific interest in rate-based
hiera¡chies (Ã,llen & Sta¡r 1982: xü-xiv), a¡rd the social interest in leadership and'fi¡esouls'.

Central to the theory is the concept that organization results from differences in process rates.s8... Medium

number systems, like ecosystems, operate or¡er a wide sPectn¡m of rates. Behaviours can be grouped into
classes with similar rates, and if the classes are sr¡ficientty distinct, then the system can be considered as

hiera¡chical and dealt with as a small number system. Ttre structure imposed by differences in rates is

sr¡fücient to decompose a complen system into organÞational levels and into discrete components within
each ler¡el (Overton) (ONeillÐe ÃngelislWaide & Ãllen 1986: 75-6).

SUPPORTIVE BACKCLOTHS: CONDITIONS FOR EMERGENCE INSTEAD OF FORWARD
ESTIMATES

Using q-,{nalysis, Gould has demonstrated a ti¡ne series mapping approachto the.ã'IDS epidemic
expressed tluough a logistic spatial adaptive filter device. This tracks and predicts local incidence
and timing guite accurately through identifying the location of Supporting Backcloth for ÃIDS, tht¡s

allowing rational and timely intenrention (Gould 1993: 184-5). Definition of assosiations or
conditions for the emerglence of an entity is often a more acq¡rate procedure than prediction per
se, and the q-Ãnalysis concept of a Supporting Backcloth is crucial, even in the absence of the
complex mathematics available.ss l¡i¡k: q-Chain ãaalysis.

It is interesting that the unpredictability of complex s]¡stems means that they have thereby resisted
scientistic manipulation and thus control. The best advice according to ÏValdrop is "total Taoist":

to "quietly observe the flow, reatising that you're part of it... then every so often you can stick an oa¡ into
the rir¡er and punt yourself from one eddy to another" (Waldrop t992: 330-331)'

The cmcial i¡rlluence of local conditions in determining systemic outcomes lead.s to a tension (for
example in social systems) between those who would control a system from above, with Strategic
Plans a¡rd the like, Èomwhere aggfregate effects can appear misleadingly sirnple, and those who
would focr¡s on lower scale variables, whose peculiar interference field yields the emergent local
realities, which have such potential for unigne erpression and demand local consideration in all
intenrentions.

The EPP case demands a balance of both, as unconstained systems ¿rre sensitive to runaway
positive feedback (instabiüty and collapse), and if the core Ãttractor is fea¡ of change, fear of
rtisss¡¡fo¡t or çfreed, a Élell4 of eco-social disaster is clearly predictable' This is as tnre
internationally as it is locdly.

s Fundamentâl insight of Simon ('1962, 1969,1973) and refined by Allen & Starr (1982).
5s lndeed for the non-academic pract¡t¡oner, who will probably not have such access, the concept may be crucial and

useful, while the Mathematics may be of exaggerated importance (Peter Gould, personal communication,2l'961.
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s.7 ELEMENTARY CATASTROPHE THEORY (ECT): APPLICATIONS

ELEMENTARY CATASTROPHE THEORY IN URBAN & OTHER STUDIES

In the b¡oader field of Bifr¡¡cation Theory, non-gradient s]tstems60 tend to have small numbers of

separate stable equilibrium points (attractors) and r¡nstable points (repellors) which influence

=y"t"* behavio¡¡s as mappéa onto trajectories in State Space. The generat ECT theory does not

apply, but the bifiucation and att¡actor approaches do (wilson l98l:33).'t

The table below presents a srunmary of the types of area in Urban Planning in which the r¡se of

Catastrophe Theory approach was for¡nd to be r¡seful in the 1970s, at the height of its popularity.

Catastrophe Theory and q-r{natysis appeared at approximately the same time, a¡td both appeared

to put offpotential users by the level of mathematical mastery reguired for thei¡ manipulation. The

aùvent of computers has provided the potential for a review of their usefuIness, as both a¡e

concerned to è:çlore and affirm the native cheracter¡stics of complex, multi-pararneter systems'

and in particular, try to accorurt for divergent, human and other living elements.

Chaotic (stochastic) behavior¡¡ has no regular periodicity, no eguilibrium points, stable or

r¡nstable, although apparently random behaviol¡¡ may be either superimposed dissimilar

ùeguencies ot like Slóvrnian motion, be represented by marrifestly deterministic eguations

(Haien l9B3: 333). Complex systems have diferent solutions for diffe¡ent initiat conditions' with

àjfferent cha¡asteristics ior different parameters and a mix of trajectories depending on difierent

types of equilibrium values. Non-linearities in the J function resr¡lt in folded surfaces and

bifucations, divergence and convergence and hysteresis similar to those in ECT, attractors and

repellors may appear and disappea¡ at sritical parameter values, and separatrices seParate

co'mpletety A6èrãnt qrstem stàtès with different attractors (Wilson l98I: 42-43). In addition, since

state variables a¡e 'fast' and cont¡ol va¡iables (rarameters) 'slow', IlVilson proposed hiera¡chicd

catastrophes/bifrucations systems with constants above cont¡ol variables above state va¡iables for

a (somewhat arbitrarily dedned) tluee-layer system, or extensions of this with si¡nila¡ relationships

between any n¡mber óf tevels, that is, a rate-based nested hierarchy (Wilson I 98 I : 58-60).

60 Gradient systems d both minimise it and its associated dynamics-,,and maximise it's

n"g.tiuã. pãssible are found through the equat¡on.Min (r u) = f(x,u) for some function

¡ uüt ere , is a set o dependent varia6les desciibing the system. Proces dynamics are

given by ¡s et grad f =0 Wilson 1981: 33)'

dynamic framework. 
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Table: Urban of ECT

Problem
Modelled

Cetast-
rophe

Control
Variables

Behaviour
(Ståte)
Variables

Ar¡thons Descriptive
Notes

Technical

City Macro
Scale

Cusp

Fold . Housing
rental.
. City
opulence
(all kinds
urban
wealth).

. Population
density.

r{mson
1974

. Hysteresis
(time-lag)
discontinuous
jurnping
behaviours.
. Ghost town
phenomenon.

C: Surrogates used
for control
variables.
Si¡nultaneous
transformations to
each other &
original â*iq
demonstrated
catastrophe.
Scdes replaced
with percentages
above basic datum.

Economic:
Urban
Property-
Price
Macro
Scale

Cusp . Demands
of
consumers.
. Demands
of
speculators

. Rate of price
increase.

Casti &
Swain l9?4

Economic:
Urban
Property-
Price
Macro
Scale

Butterfly .Time.
. Interest
rate.
. Demands
of con-
sumefs.
: Demands
of
speculators

. Rate of price
tncreases.

Casti &
Swain 1974

Intermediate
behaviour
pocket
betrpeen two
catastrophic
price jumps.

Character
suggested
butterfly.
tJVilson (:77)
guestions use of
time; existence of
intermediate
surface not clear,

Central
Place
Systems
Macro
Scale

Cusp

.Alter-
native
descrip-
tion
could be
fold
(IiVilson
:75)

Oi"pos.Ute
income per
capita.
. Market
area
population.

¡tllternative
single c:
spending
Power.

. Order of
central place
(no. ofgoods/
fi¡nctions
provided
there).

Casti&
Swain 1974

Illustrates
jumps,
hysteresis,
divergence.
\JVilson
identifies
difierent
effects of
control
r¡ariables c:
splitting &
normal, seen
on control
manifold.

C: Empirical data
with jump &
hysteresis
behaviours suggest
underlying
catastrophe
mechanism
(inductive
approach).

Urban &
Regional
Facilities
eg
Shopping
Centre
(Macro):
Size
Distance
Optimisin
I

Fold . Beneñts of
facility size.
. Dis-
benefits of
travel.

. Size of
centre.
. Äv. distance
travel to reach
centre.

Poston &
WiIson
1976

Jumps from
large no. of
small centres
to small no. of
large centres.

(M): Logistic
relation between
size & disbenefit;
distance &
disbeneüt linear.
Plot distance as
dependent variable
(since co-nariants)
against neg. slope
of transport
¿tisbeneüt line.
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Problem
Modelled

Catest-
rophe
Used

Control
Variables

Behaviour
(State)
Variables

Ar¡thorc Descriptive
Notes

Technical

Macro
Scale:

City
Revival
Medieval
Europe

Butterfly
Population
in manu-
facturing
towns.

. Difñculty of
transport,
. Ãverage
productivity.
. Productivity
diference bet.
town&
country.
. Crowding
factor
þopulation +
land).

Mees 1975 Traces revival
of cities.

C:.4v. productivity
= butterlly factor.
Town-country
productivity
difierence = bias
factor.
Then can plot other
c r¡ariables for
difierent
combi¡ations of
r¡alues of the
above.

Macro
Scale:
Strategic
Elements
of
C.âtastrop
he Theory
toa
Theory Of
Maior
Urban
Structural
Change

Gusp
Population.

.Increase in
productivity of
each unit of
population
(splitting
factor).
. Di¡est
contribution of
a marginal
unit of
population to
total welfare
(normal
factor).

Isard l9?? Fr¡¡rction to be
maximised
taken as
welfare.

C: Interprets
potential tunction
directly.
Delay convention
for real cases.

Slums in
Urban
Settings:
Macro
Scale

Mr¡sh-
room
(para-
bolic
umbilic)

. Quality of
housing
stock.
. Utiüty
level of
residents.

. Per capita
lncome.
. I¡rternal rate
of return
(willingness of
prh¡ate
investors to
invel).
. Social
discount rate
(probability of
investment by
public sector).
. Population:
capitd stock
densitv.

Dendrinos
t977

Starts by
identifying
macro scale
slum<ausing
nariables.
Then goes to
manifolds.
Ãttempts
interpretation
of potential
fu¡rction in
terms of
mini¡nisation of
social costs.

C: Suggests without
evidence utstable
states may be
achienble inslum
c¿rse,

Useful to explore
density of st¡stem
paths.
Geometry&
analysisvery
complex.

Macro
Scale:
Sudden
Urban
Growth

Cusp Papa-
georg'iou
r980

M

(Based onÃmson, l9?5: 2t7; llVilson, l98l: 69-s2).
Key:
M = seek manifold directly, interpretvia CT
C = define rrariables carefully, use canonical su¡face form.
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CommentLevel
Ãpproach to non-smooth behaviou¡ (umps'
divergence, hysteresis); "comparative static"
approach r¡seful; can incorporate constraints within
cT.

I. Study of eqtrilibrium sr¡¡face &
singrr:larities.

By nesting va¡iables, excessive nos of parirmeters
may be conflated into the hierarchy; diferential
eguations need to be specified, sometimes
embedded in relative static model.
Causes of bifi¡¡cation: folded su¡face; critical
para¡rietet values change solutions to one or both
sets of equations; sossing of separaEix after
perturbation.
General shape of model evident at this stage.

2. Identiñcation of sets of variables with
diüerent relative rates of cha¡rge and
associated nesting of corresponding
mecha¡risms of change; if only two sets,

specification of state variables (fast dynamic)
and specification of control variables (slow
dynamic), otherwise rate-based hierarchy.

.trdds fufher complexity: new non-Iinearities
provide new bifurcation opporfirnities.

3. Representation of feedback between fast
& slowvariables ie slow as functions of fast
(fast as fu¡rction of slow already esteþ¡lEhçQ.-

.ãdd.s realistic complexity: refers to kigogine's
order th¡ouqh flustuation theory

4. Recognition of noise (may generate
fluctuations).

Li¡rks to Geography5. Modetling of ditrusion processes (r¡seful to
mimic SpaceTime, with 4 control variables)

\Mitson stightly modified a six-level approach to modelling CDS with CT by Zeeman in 1977' which
provides a hierarchy of complexity in resea¡ch processes'

Table: Levels of to after Zeema¡r

(Source: \lllilson, l98l: 60-62).

There have been two approaches to Gatastrophe Theory by workers, one where the variables a¡e

assembled according to the situation, antd an equilibrium manifotd is constructed directly' then

interpreted gsing Catastrophe Theøy principles. This is called'Catastrophe Ãnalysis': a less

commonly r¡sed, in¿uctive approach, extending Dynamic Systems.{nalysis, with groutd-up
development of a specific model (example: utility model in Microeconomics)- The other, mce
.o*-ótúy r¡sed deductive approach, 'Catastrophe Modelling', which defines the va¡iables, then

selects an Elementary Catastrophe to stnrctr¡re the State Space according to the nr¡¡nbers of inputs

and outputs. This may be adjusted, extended, conflated s otherwise manipulated to get a better

result (example: urbanr, physiological and morphological modelling by Zeeman)

(Olivapesarbopay & Jedidi I 98?: t Z3-4;IlIitson I 98 I : 9z;Zeema¡r I 977)'

There appears to be an inherent ditricutty in selecting the appropriate number and scale of
va¡iables, yet the e:çIanations of system behaviour, especially in the simpler fold and orsp

catastrophe cases, make good intuitive sense. .4,gain, the grreatest disadvantage is the need to

master a form of mathematics which may take several years. This does not e:<clude collaborative

effort, of course.

From the literature it appears that there was an initial burst of activity following the introduction of
the theory, followed by a loss of confidence in its usefulness fø prediction, followed again by a

renewed interest due to the recognition of the essentially r¡seful and possibly crucial concept of S

in ecological systems. Since methodotogries for empirical testing and improved mathematical

compet;nce have emerged, there has been a slor¡s renewal of interest in CT. It is still seen as

suita¡le for analysing state-determined systems where fuh¡¡e lates a¡e determined by the

influence of futuie inluts on the e-istingf system state, and in particular is seen by Oliva et al as "a
parsimonio¡s desciption of many situations which can be cha¡acterised as having both elements

of revolution and er¡aluation" (for instance negotiations, political conflict, br¡siness competition,

technological development) (Olfira ef aJ. I 98? : I 36).

This is deterministic process modelling, where global aggregate system behaviour is'macro-

deterministic', but béhaviours of individual units (fc example \totetrs, shoppers) a¡e be regfarded

as stochastic but state-deterrnined Olivia (Oliva ef aJ. 198?: 122), T}rle deterministic conceteness

of physical sylems enables easier application of CT in the 'ha¡d' Sciences, with the stochastic

apþráacnes involving social systems taking a Probabilistic Mathematics to the dependent rn¡iable'

"pè"H"g 
of a'Probability Density Function'. This is "in some sense an'average'value" which

,ãpr"""t ts'Ieakages'within the bimodal alea, where shifrs occur with greater freguency as the

edge is approached, rather than suddenly and ruriçrely at the edge. It is interesting that the
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ptobability density is usually normalised to har¡e a unitary integrd, as in a fuzzy desøiption.æ This

characteristic is regarded by Oliva et al as beneficial, with the concept of persistence replacing
that of Determinism, allowing fIëribility a¡orurd responses a¡rd inter- artd intra-subjective error.
This in turn allor¡vs the examination of stochastic processes which a¡e fundamentally nonlinear
(Oliva eú aJ. 1987: 125-6).

Olivia eú aJ also detail the history of CT. They present 'GEMCÃT', a mr¡ltivariate methodologry fcr
the assessment of univa¡iate s multir¡ariate catast¡ophe models, erraluating individual models,
testing their reliability, and also comparing their performances- It is desigmed especially for the
Social and Behavioural Sciences (such as Psychology, Sociology, Marketing, Economics) (Oliva ef
aJ. 1987: l2I-3). This approach recognises the dangers of conflating multfi¡ariate data into
composite factors, and addresses the problems of dedingwith non-obsen¡able constn¡cts.

62 I wonder again, without exploring the concept further, whether the express use of fuzzy f.unctions ¡nstead of
Probability in Complexity Theory equations and applications would allow more realistic modelling outcomes.
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5.8 REPRESENTAT¡ON OF SPACE AND TIME USING GIS

SCALE & REPRESENTATION ISSUES IN GEOGRAPHICAL INFORMATION SYSTEMS

Spatial Hierarchy was discussed in Volume I. Geogrraphy has, of course, always been concerned
with the interpretation and recording of space, a¡rd in its behaviot¡¡al versions, with the perception
of space. The means of studying those hie¡a¡chies has been t¡aditionally static, and more
recently, dynamic and relative. Relative space as a concept emerged more or less in parallel with
the relativity ¡evolution from the mid 1900s (Gibson ef aJ. 1998: 4-5). Time Geography has been
mentioned elsewhere.

Static spatial representation by Geogrraphical Information Systems (GIS) is error-prone for
technical reasons. For instance it was found by Buzer 1995æ that she could trace information from
macro to micro down the full hierarchy of images, but an ascending eIror emerged a^fter about two
Ievels.

Lee indicated in 1990 that automation of the type of complex spatial information required for u¡ban
applications was particularly ¡tiffis¡11, due to linear, sequential processing of complex, multi-
dimensional dynamic i¡¡formation (a problem of digitd computation) a¡d the fact that a

fu¡rdamental set of operators for spatial work had not yet been devised. The stretching of scale
required by users to focrrs in on an area, created rlifÊis¡¡ltiss and distortions in featu¡e
representation in data-dense, multi-layered representations, which created problems for three-
di¡nensiond representation and put limits on the extent to which zooming was useful (l'ee 1990:

464-5). This was resolved in this instance by a cartographic strategry, using the C.ARIS vertically
continuous database which ¡int<s layers through point feafi:res (Lee 1990: 469). Geogrraphical
Information Systems applications in 1999 are still constrained by e:çonential grrowth in file sizes
with each operation, which has been ameliorated by increase in computer capacity ¡ather than by
solving the problem.

.A¡rother Geographical Information Systems concern lies in the possibility of hidden, orders-of-
magnitude errors derived from late¡ applications of data collected under different assumptions of
end-purpose. In particular, the tag approach (site specific cha¡acterisation of dominant feañ¡¡es,
discounting smdl or iregrular feaflrres), and the count approach (qrantity or spatial extent of
somethingwithin an area specified using point sampling strategies), are often layered
electronically for planning purposes (for instance soil tlpe * ownership patterns respectively).
Tag questions .rre not properly ans¿vered by count data, funding often does not extend to grround
tnrthing, and the data collection method is not always specified or enquired about by
Geogrraphical Information Systems softivare vendors and users (Gersmehl & Brown 1992: 89-91).

Exploratory Data,{nalysis @D,{: a technique &om the 1970s) allows the extraction of information
from raw non-spatial data, which through graphic display, can reveal patterns and processes not
readily apparent in the raw. ,{ spatid version of ED.{, ES.4 @:çloratory Spatial.Analysis) was
emerging in the early 1990s, which enabled real-time integnation of spatial and temporal series
(Goodchild 1992: 156). The ability to zoom and pan, aggregate and disaggrregate has been
grreatly enhanced by the int¡odustion of expert systems, Fvzy I'ogtc and chaos modelling as

options to 'hang off Geogrraphical Information Systems packages, much of this now being
available to desktop PCs (Burough & McDorurell 1998: 4-16, 278-9). \iVhat can be done is very
much consfained by finances and the limitatioru of digital technologry. The issues mentioned
above a¡e still pertinent, a¡rd while there is much present effort towards bette¡ integration and the
iteration of rr¡les and rationales for analysis and interpretation of data, there still tends to be a lot of
r¡ncritical Geogrraphical Information Systems use (naive as to assumptions and rationales). The
need for gronnd-tnrthing is ever-present, and often not followed through, through ignorance or
scarcity of funding-o

For assessing land fo¡ land use planning, development or management, a hierarchical system of
'land units' or'landscape units' has been developed, which is a top-down process that avoids
seve¡al common erors atfibutable to Geogrraphical InJormation Systems alone (but may well use
Geographical I¡rformation Systems to develop final maps), and is relatively low cost. It integnates

63 (Personal communication), PhD University of Queensland related to ground-truthing problem with Gl Studies of Fraser
lsland.
q lnformat¡on derived from interviews of two profesionals using Geographical lnformation Systems, one a consultant
and academic, the other a Geographical lnformation Systems-relâted PhD candidate, environmental manager at
different times in local government and Catchment Board projects.
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Geomorphologt¡, vegetation and Soil SciencesÂe, defining its r¡nits in terms of relative ecological
homogeneity at the scale in question, and accepts a holonic, CDS h¡¡pothesis of Landscape

(Zorureveld c1990: 67, 83-5).

In dynamic applications of GIS (Geocomputation), which combine Topologry with many extra

parerneters, iégrutar, grrid fields of appropriately scaled sPace and ti¡ne units, have been found to

äeal easily witli zooming (different resolutions), and updating. They a¡e based on BuEough's

GeoÃlgebra, (a combination of Cafogfraphic.ã,lgebra, cellula¡ automata and Fuzzy Logic - a n¡le-

based system as seen above). This system uses finite diËerence equations, much easier to handle

than thet¡aditional partial difierentials, and succeeds in providing a simply-learned and managed,

inoçensive system, accessible at several levels of sophistication, and available low cost for the

study of emergent phenomena in CDS/SOS (Burrough 2000).ss

6s providing that specialist scientists are present together at certain crucial points in the process: preliminary photo-

intetpretàtlon ¡¡.þ, dat" collection frr m exactly tñe same point, and final map preparation (Zonneveld cl990: 67).

66 Available as software known as'PcRaster': http/www.geog.uu.nl/pcraster/.
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5.9 THE NLP META.MODEL

NEURO.LINGUISTTC PROGRAMMING

Ne'ro-Lingruistic progxamming (NLP) is a theory of Psychotherapy fi¡st developed in the 1970s by

computerãcientistsworking to erçlain the ¡ema¡kable hypnotherapeutic skills of Milton Erickson,

"tgrrãUty 
the most skilled worker lcith altered states ever lcnown to Therapy. The 'Meta-Model' of

Ntp ¡5 based on Tra¡rsformational Lingruistics (after Noam Chomslcy). This develops a set of nrles,

a gtr:rmm:rr of well-formed patterns in native language, that describe the relationship between

sulerficial and deep tingiuistic stnrct¡rres - a hiera¡chical concept - and thei¡ modes of

transformation. This meta-structu¡e funstionally overlies all commr¡nications, and reflests

neurological strucfi¡¡e. It can be r¡sed to represent and com¡nr¡nicate all models of e:çerience
includin! thinking, visual, kinetic and verbal, and as a gride for meta-explanation of the varior¡s

appto""ñ"= to the br¡siness of behaviorual change which Psychotherapies represent.

Ãll psychotherapies work with meta-model concepts (often nnconsciously), and NLP therapists

(and process Oriented Psychology and Tra¡sactional Ãnalysis therapists also), work di¡ectly but

àifferently with conflicts and incongmence between the five conunon sensory modalities or
channels, and recognise the cha¡acteristic lingruistic predicates and behavior¡¡al attributes @ody
langruage) present as therapy proceeds @andler & Grinder 1975b: 23, 36-8;1975c: 195-6;Bateson

tgZS ix-xi). Individuats vary in the representational systems ('Rep Systems') mos1 vdued and in

their ability to 'occupy' different channels (Goodbread 1987: 20-25, ?9). Ãll the techniques of
every form oftherapy are techniques that atrect the process ofrepresentation, the c¡eation and

organÞation of a client's model of the world. To the degrree that techniques induce change in a

cliént's modelling of the world is the degrree to which therapists will be effective in assisting a

client to change. .As a client's model of the world changes, his perceptions change and so, too, do

his behaviors. Tt 
" 

processes by which a person's model of the world becomes impoverished a¡e

the same processes by which it can be enriched - the processes of Deletion, Distortion, and

Generaüzãtion. Ãll forms of therapy, all the techniques of the difierent forms of therapy - in fact,

alt learning - can be unde¡stood in terms of the process of representation. @andler & Grinde¡

1975c: 195)

We have always for¡nd it uncanny that the techniques of therapy mirror so precisely the

disorders of the mind for:nd in . .. mental hospitals ... we . .. therapists .. ' use the formal patterns

present in psychotic and sctrizophrenic behaviour lhighfy repetitious, stuck behaviour seeking

iesolution to incomplete patternsl to assist o¡.¡¡ clients in growing and changing inways that

enrich their lives ... ¡r". therapists act] as a guide using natural processes already at work in

people all of the ti¡ne . . . In some sense, this was the purpose of the human potentiel movement

- to make psychology ar¡ailable to everyone, so that all of us could live happier and more

creative lives (Bandls & Grinder I975c: 196).

Relative valuation of sensory channels seens to be i¡fluenced by environmental conditions,

especially those related to available mass media. Differences have emerged between the (audio-

visual) géneration which grew up with wi¡eless and reading @ooks, newsPapers) as the primary

ne*= media, and the (visuo-kinaesthetic) modern generation which has gEolerl up with televirsion

and the marketing of visual over-stimu}:s (including ever-increasing vicarious ex¡rerience of

speed, violence, sgspense, sex and self-grratification).* Modern marketing is used in attempts to

create behavior¡¡al 
"-t 

*g. by changing the customer's model of the wo¡ld (or pre-empting this by

conditioning: by instilling a cofisumer model into yonng children.

This Theory is relevant to the guided processes of societal change, marketing and community

building, as the behavior¡¡ of families, grroups and collectives is based on individual mechanisms

that a¡atra¡sformed to (and included in) the larger scale. The larger grouP co¡tsists in a system

with simila¡ organising principles but diferent patterns, emelgent Èom individual components.

We need a clear enpositioo of such t¡ansformations, the grarnmar that stuctures them and the

Metaphors and Semiotics that give them meaning. Clearly, difrerent groups in society have

different ways of coding their etçerience, as seenunder Metaphors & Mindscapes. Examples

different organising principles, are seen r¡nder UHSE (Criterion Community) in the work of

67 ln authoring a chapter in a first year Architectural Design textbook recently, I was required by the editor to write at

¡rnio, tr¡ôñ r.n-õl-level for what she described as the "attention deficit generation".s
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Ma¡ryama and of Douglas @ouglas l982b;Martryama 1994). \lVhile dl ca¡t r¡se all subsystems'

favor¡ritism, exch¡sion an¿l .listofion patterns become embedded in personal style and Scripting.
people with difrerent prefered representation systerns often have commr¡nication and co-working

proËI"*", particularly if the frame of reference is competitive. Such interactions and differences

ca¡r ¡e predicted to become increasingly important as the world becomes mo¡e srowded and

populations are increasingly tightly cormected to diminishing resource bases'
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5.1O WHAT MATHEMAT¡CS FOR THE DIVERGENT SCIENCES?

MODIFIED SYSTEMS THEORY, DIFFERENTIAL EQUATIONS AND STATISTICAL
APPROACHES: GENERAT REQUEST FOR A DEDICATED MATHEMATIQUE

CONVERGENCE & DIVERGENCE

The concepts of divergence a¡rd convergence in resea¡ch questions were highlighted by
Schumacherin"Guide Íor the Perplexed" (Schumacher 1977l.14247). For convergent questions,

(:144) "the ¿ffrwers tendto converge, become increasingly precise; they can 5s finalisgd arid

written down in the form of an instn¡ction." Such gnestions relate to the'dead' aspects of the

universe, zuch as Physics, Ãstronomy, ChemisEy, Mathematics, which can be'mastered'o¡
possessed. Divergence is a characteristic of higher levels of being, involving consciousness,

in¡er experience, life a¡rd self-awareness. It has a¡r eh¡sive quality such that focus on an element

Ieads to è.r.t *or" detail, more qualification of the ansr¡ver and the emergence of opposites (a

yin/yang situation). Such opposites are taken by reductionists as eithe¡,/or, right/wrong issues'

Studies a¡e constnrcted by the'la.boratory approach'to eliminate anything that can not be sEictly
congolled, providing proofs ùomwithin that isolated system, r¡nrelated to external relations.

Li¡k: EST: Thermodyaarnics: Entropy & Negentopy; Figure: SystemÎy¡res'

... to solve a problem is to kill it. There is nothing wrong with'killing' a convergent problem, for it relates

to what remains after life, consciousness and self-awareness har¡e been eliminated. But can - or should -

divergent problems be killed? . . . Divergent problems cannot be killed .. . in the sense of establishing the

'correct formula'. They can however be transcended (Schumacher l9?7: 145-46).

How can opposites cease to be opposites when a'higher force'is present? How is it that liberty and

equality cãase to be mutually antagonistic and become'reconciled'when brotherliness irs present? These

arè not logical but ecisúenfi'a/ questions... It is important for us to become fully aware of these pairs of
opposites. Our logical mind does not like them: it generally oPerates on the either-or or yes-no principle'
Ui.ä 

" "o-p,rter. 
Sã ... it wishes to give its e¡<ch¡sir¡e allegiance to ... one ... of the pair (Schumacher 1977:

r46).

Unipolar ttrinking, says Schumacher, Ieads to loss of tnrth ¿¡d ¡6¡lic¡n, to rigid adherence to half
the tnrth as the final answer, or to sudden switching between polarities, each time with the

deh¡sion of moving on to a newworld order or a fresh'Euth'.

The basic divergent pairs are freedom - order and, growth - decay. Very comrnon in Education and

Politics ate freedom - equatity (solved in the French case by transcendence to love: Iiberté v.

egatité ) fraternité); an¿ freedom v. discipline/obedience (also Eanscended by love'
understanding and compassion).

The way to comprehend such pairings is not to come down on one side or the other, but by
transcendence to a higher levelwhere a flow of brotherliness, love, empathy, r¡nderstanding and

compassion is available as a reliable resource.

Divergent problems ... provoke, stimulate and sharpen the higher human faculties without which man is

nothing but a cler¡er animal. .{ refusal to accept the divergence of divergent problems causes these

higher faculties to remain dormant and to wither away, and when this happens the 'clener animal'is more

likely than not to destroy itself (Schumacher l9?7: 147).

PROBLEMS WITH MODIFIED SYSTEMS THEORY AND STATIST¡CS AS MATHEMATICAL
BASES FOR DIVERGENT PROBLEMS

Modified Systems Theory with its modelling tool of difierential eguations, has been challenged as

a sole strategy in practice by Gould and by P.M.Ãllen. Gould objects to the model's aspatiality,

and Ãllen is concerned because a probabilistic definition of system behaviol¡¡ automatically
discounts microscopic d,iversity, the very source of creativity and adaptive capacity in fa¡ from
eguilibrium adaptive systems (.Allen 1989: 82-3;Gould 1993:t36)-

Gor¡ld offets e cartogiraphic, q-Ãnalysis -based irnprovement to statistical epidemiological trend
prediction. He protests that ïvtrile orthodox epidemiological research corners a substantial
proportion of thè huge ÃIDS budget (USÃ), funding ever more complex and practically useless

computer models based on differential eguations, research ïvhich would pinpoint futr¡¡e locations
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and populations of new cases and thr¡s potentially save thor¡sands of young lives, is consistently

refi¡sed tunding (Gould 1993: 136-144' I64-6).

The com¡non statistical practice of averaging, as used by the media in conveying'scientific'
information to the pgblic is also often highly misleading. For example reporting of medians would

in many cases be more conducive to understanding and allowing a better'feel'for a situation.

Ihowing that 'the average income of South.tr¡stralians is $44,000' ($846/week) is very different

tom Urãwing that the media¡rweekly income per household is $553 (Ãustralian Br¡¡eau of

Statistics 1999: ?-l l), and percentages relative to the 'poverty line'would be similarly
enlightening but are rarely reported. .ã,nyone who has conducted a open-response social survey

*onl¿ be awa¡e of the degree of category conflation required fo¡ statistical significance in small

sample sizes, irnmediately imbuing the resultswith less relevance at the scale of collection, or

alternatively, reguiring huge sample sizes to really tease out the locd dynamic elements.68.

Batty emphasises the need in r¡¡ban modelling both to adopt a biological (rather than mechanistþ
moáel, by attending to spatial and temporal bounda¡ies which define systeÍs, and to change the

"ppto."h 
fromworking at aggrregation level, to modelling the rich dynamic inte¡actions at the

aLaggrregated, micto level and allowing macro order to emerge (Batty 1996: 479-81). This latter

was also the essence of argument in the work of Jane Jacobs, when she took to task the habit in

both Economics and Urban Planning of discounting the local and being guided in decision making

by insensitive, Iarge scale, aggxegate information zuch as in Macroeconomics (acobs 196l;198a)'

,{tkin's criticism of statistical approaches to Risk,4nal¡ærs and his BacÄcloth Analysis remedy were
¡riqcussed rurder CDS. Bohm (Ordering Principles) also has a problemwith statistical averaging at

gqantum level, in that explanations based on statistics or randomness as orthodox Quantum
tt 

"ory 
is, exclude the operation of fundamental Ordering Principles. Bohm feels that wherever

randomness is proposed as an explanation (as in orthodox Quantum Mechanics and Prigogine's

order-t¡¡ough-iandom-fluctuations worÐ, it should alert thinkers to the possibiüty that hidden

variables ofãs yet poorly understood or experirnentally elusive entities are afecting the system

(Bohm 1980: ?7;Bohm & Peat 1987: 104-150)'

The acceptance that the wave fr¡nction may be an objectively real field as distinct from a mere

mathematical symbol, and that electrons have more properties than the obsewable, Ieads to an

unofhodox interpretation of Quantum Theory which nevertheless makes no difre¡ence to the

experirnental reJults obtained from statistical methods. In Bohm's view, fluctuations, bifurcations

anâ nonlinear functions of particle coordinates reveal a sensitivity to context snbject to Chaos and

Thermodynamics Theories, and occr¡r through a hierarchy of levels below the atom, at present

hidden, each of which answers to its own qualitatively specific laws (Bohm 1980: 68, 77-84;Bohm &

Hiley lgg3: 4042,78)r'. '¡* is interesting, as Quantum Theory in its orthodox form is inherently

tinea¡, but the foundations of nonlinea¡ Quantum Field Theory are being laid at present through

theoretical developments such as these. Kosko points out that Ei¡stein's famous nass-energy
eq'ation is also ünèa¡, but that Ei¡rstein tinearised the mathematics for simplicity, excluding fot¡¡th

and higher-order terms from an initially complex formulation (Kosko 1993: I07)'m This practice is

another reason for the aclurowledgment that Classical Laws can only be regarded as

approximations.

The concept of the emergence of newn¡les and conditions at higher (different) scales means that

conclusions d¡awn from aggzegates are unlikely to be sufficient for taking ca¡e of the needs of the

system's lower level entities, even as they appear to solve problems or ans¡wer guestions at the

lével of interest. Thus linea¡ approaches must be accepted as incomplete, and statistical

approaches remembered to be scale-related and say nothing about the local particrrtar. .{lthough

still r¡seful where approxirnations and linearisation suffice, new theory for complex systems in all

domai¡s must accom¡nodate this and in some way lead to a framework that dlows us to retain the

richness of local detail in order to discriminate at that level. We need assistance in choosing

appropriate Methodologies, in the evolution of Theory that embraces nonlinearity. Likewise, we

"èèa 
to g¡estion the corurections between aggregated interpretations (statistical emergents) and

the unagggegated scales of empirical measu¡ement ùom which they are derived.

68 An experiment.conducted by university of Adelaide Geography students in 1991.as part of a population survey, where

the;amãi;ói¿ *.t 
"ipfor"O 

úV open aná closed questioniñg,'demonstrated very clearly the extent to which respondents

can be lead by the selection of aspects for comment'
5s Bohm esearch

into ind ding to
other la the

context the notion of more deta¡led indiv¡dual laws applying in a

broader context" (Bohm 1980: 68).

70 "The real equation ¡s¿65 !=MG2 + infinitely manyterms." (Kosko 1993: 107).
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Conversely, whenworking with aggregates, the uniqueness of interpretation at that scde should

be remembered, not ontyituough reflexive linkages with other scales, but as an entity in its own

right. Therefore, when dealing with s d especially

wñen intending either to inten¡ene or at the very

least the outcomes at many scales should be co - ' 
d

imaginable scales of relevance and thei¡ cormections shor¡ld be included conceptually' even

though the Mathematics is far Èom settled-

A PLEA FROM WHOLISTS

,,The apparently paradoxical, contradictory accounts should not divef or¡r attention from the

essential wholeness" (Holton 1988: IOIS). Outliers in grraphs a¡e there for a reason. .{rguments as

to'the co¡zect' e:<planation of any phenomenon a¡e manifestly inappropriate and inadequate

within a paradigmwhich aclcrowledges complexity, context and Complementarity. Casti

concludès lús "complexification" with a quote Èom Yor¡rcenar (in pa¡t):

. .. When two texts, or two assertions, or perhaps two ideas, are in contradiction, be ready to reconcile

them rather than cancel one by the other, regard them as two different facets, or twÞ successive stages, of

the same realitY...

Margruerite Yourcenar, "Memoirs of Hardrian"' 1980'

Gould pleads for avoidance of mechanistic (statistical) crushing o¡ conllation of human

informãtion, letting the data speak fo¡ themselves (Gould 1981), and promotes Habermas' 'troika'

of intertwined perspectives on ençriry : Teclurrical (mechanistic, stntctural, [rate-dependent] '
Newtonian or óartesian); Hermeneufib (meaning-related, interpretive, linguistic, [rate-
independentl) andEmancþafory (meta-inguiry, critigue of ldeologty, as*rmption-testing,

emancipatintfrom law-seåO¡trg), which is simila¡ in conception to the Complementarity model

with th; addition of cosmological context. He offe¡s q-Analpis as a non-binarr¡ form of

Mathematics suited to this task:

In the human world we need to move beyond this simplistic dichotomy [determinific or probabilistic -

mechanistic- desciptionsl that arises from the desøiptive requirements of the phpical and biological

worlds (where ttre¡r 
-trave 

úen perfectly adeguate), to the fundamental facts of consciousness, reflestion

and informed choice - not simply conditioned behaviour - in the human world' Ttre mathematics must

enable non-mechanical interpìetation in allowing, forbidding but not requiring geometries.'. The frontier
operation forces mathematics and, therefore, the
anical - this question leads us to reflest uPon the

meaning of mathematics itself (Gould 1986: 4).

Gould then goes on to quote Heidegger [comparing " .... the exactitude of physics"... "the self-

contained system of motion of r¡nits of mass related spatio-temporally ..."] to the Humanistic

Sciences, which by contrast

.. . indeed all the Sciences concerned with life, must necessarily be inexact just in order to remain rigorous

... The inenactitude of the historical sciences is not a deficiency, but is only the fulfilment of a demand

essential to this type of resea¡ch (Gould 1986: 5)'

Gor¡ld sum¡na¡ises:

tn brief, we ca¡rnot employ conventional, physically inspired forms of mathematics in the human sciences,

not if we wislr to pay rerreient heed to that world of conscious, sentient beings, with the capacity to reflect

upon any statement or desciption we make of them (Gould 1986: 5)'

I ca¡r not claim any fi¡nctional level of mathematical skill, and in one way it would seem

presumptuo¡s to pass judgrment on the highly esteemed work of others in the ofhodox
mathematical a¡ena. úo-é.t t I would make some obsenratio¡ts. IiVhen I began this dissertation I

made approaches to both the Deparúm ents of Mathematics and Mathemat'cal Plr¡ærbs at the

University of ,tdetaide, seeking an academic who could advise me of the appropriate type of

Mathe¡'a-tics to learn to enabÈme with intelligence to read the literatr¡¡e I was struggling with.

These were mainly the literatues of Ecology ,Fttøy logic' q-.{nalysis, Topologry and Complex

Dynamics. This proved to be a fruitless exercise for a number of reasor¡s (mainly economic and

time stnrctr¡re), but it left me in a position which I am sr¡re has proved a barrier to others seeking

ordinary world answers to questions arising in the ivory toÏvefs.

Having decided to sû¡ggle for general comprehension rather than r¡¡¡avel explicit formulae, I

lea¡ned a nelv skilL to 
"tã* 

otr"i the proofs, and concentrate on the findings and meanings. This
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me¿rnt that there was no lvay for me to evaluate the guality of the Mathematics, which had to be
taken on tn¡st. It did appear that the complacencry of orthodox statistical a¡rd diüerential
t¡eatments of data needed to be challenged in order to come to terms with the r¡ncefain world of
complex dynamic systems with multiple degrrees of freedom. q-.{nalysis appeared to be
r¡nderstood by very few (etrJohnson - fluent in both Fvzy Lrogic and q-^Analysis - of the IJL Open
University at Milton Keynes, and Peter Gould, wete unaw¡[e of anybody in Ãr¡stralia who could
hetp me). Fl,ry Logic is cefainly widely used, in engineering, defence and natu¡al resource
management, but not widely taught to r.urdergnaduates as fa¡ as I can tell. The latter are extremely
heavily satu¡ated in Probability concepts and Mathematiques. From my e:q)osure to conferences
and semi¡a¡s on Fr:zzy logic in particular, it appears to be a rapidly grrowing field, and a whole
newworld co¡ld become available for mathematical e:çloration if the teritory battles could give
way to collaboration.

PTEASE MAY WE HAVE AN INTEGRATED MATHEMATICS FOR DIVERGENCE, INCORFORATING
CONCEPTS FROM POSSIBIIITY THEORY, FI,,ZZY LOGIC, q-ANALYSIS, SYNERGETICS AND NONLINEAR
DYNAM¡CS?
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6 APPENDIX F: DECLARAilONS & CHARTERS

6.f THE ISTANBUT DECLARATION ON HUMAN SETTLEMENTS

ISTANBUL DECLARATION

ïtle, the Heads of State, Government and official delegations of cor¡ntries assembled at the

Second United Nations Conference on Human Settlements (Habitat II) held in lstanbul, Turkey'

from 3 to 14 June, 1g96, take this opportunity to endo¡se the r:niversal goals of ensr:ring adequate

shelter for all ana malJng human settlements safer, healthier, more livable, equitable' sr¡stainable

and more productive. OL ¿eU¡erations on the two major themes of the Conference, adeguate

shelter for all and sustainable huma¡r settlements development in an nrbanising world, have been

inspired by the Charter of the
new partnershiPs for action at

environment, We commit oru ed

in the Ha.bjfa t Agenda and pledge ou¡ mutual support fo¡ its implementation'

'We have considered, with a sense of urgencry, the continuing deterioration of conditions of

shelter and human settlements. Ãt the same tirne, we recognise cities and towns as cent¡es of

civilisation, generating economic development and social, cultu¡al, spiritual and scientific

advancement. TlIe *rrst t"k. advantage of the opportr¡nities presented by or:r settlements and

presewe thei¡ diversity to promote solidarity amongst all or¡r peoples.

We reafürm or:¡ commitment to better standards of living in larger fteedom for all

humankind. Vfe recall the United Nations Gonference on Human Settlements held in Vancouver'

Canada, the celebration on the International Yea¡ of Shelter for the Homeless and the Global

strategy for shelter, all of which conEibuted to increasing global awafeness of the problems of

human setgements and called for action to achieve adequate shelter for all. Recent United Nations

world conferences, including, particularly, the UnitedNations Conference on Envi¡onment and

aI
lltle

have sought to integrrate the outcomes of these conJerences into the HabitatAgenda'

To irnprove the quality of life within human settlements, we must combat the deterioration

n

towa¡ds excessive population concentration; ho
social exc¡¡sion; famiiy irstability; inadeguate resources; Iack of basic i¡rÊastn¡cture and senrices;

lack of adeguate planning; growing insecurity andviolence; environmental degradation and

inc¡eased rrutnerability to ¡l isasters.

The challenges global, but cor¡ntries and regions also face

specific problems whic \lve recogmise the need to intensify our efforts

"ia "ooi"ration 
to imp he cities, towns and villages ttuoughout the

wo¡Id, particularly in åeveloping countrieswhere the situation is especially grave and in counEies

with economies in tra¡rsition. In this connection, we aclgrowledge that globaliçation of the world

economy presents opporhrnities and challenges for the development Process' as well as risks and

n¡rcertainties, an¿ thäi achievement of the goals of the fla.bif at Agenda would be facilitated by'

inter alia, positive actio¡rs on the issues of ñnancing of development, external debt' international

trade and transfer of technology. oru cities must be places where human beings lead fulfilling

lives in dignity, good heatth, safety, happiness and hope'

R¡¡raI and r¡rban development a¡e interdependent. In addition to improving the ruban

habitat, we must alsowork to extend adequate inftastnrctu¡e, public senrices and employment

opporhrnities to nual a¡eas in order to .oh.o". thei¡ att¡activeness, develop an integfated
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network of settlements and minimise n¡¡al-to-urban migration. Medium- and small-sized towns

need special focus.

IJI/e reaffirm ou¡ commitment to the fulI and progøessive realisation of the right to adequate

housing as provided for in the international i¡stnrments. To that end. we shall seek the active

particþation of our p¡blic, private and non-governmental partners at all levels to ensrue legal

sec¡rity of tenu¡e, protectionfrom discrimination and equal access to affordable adequate housing

for all perso¡rs a¡rd thei¡ families.

.As human beings a¡e at the cenüe of or¡¡ concern for sr¡stainable development, they are

the basis for ou¡ action in implementing tlrre Habitat Agenda. \ltle recognise the particula¡ needs of

women, children, and youthior safe, healthy and secure living conditions. \iVe shall intensify otu

efrorts to e¡adicate poverty and discrimination, to promote and protect all human rights and

fundamental Èeedoms for all and to provide for basic needs, such as education, nutrition and life-

span health care seryices, and, especially, adeguate shelter for all. To this end we commit

or¡rselves to improving the living conditions in huma¡r settlements in ways that a¡e consona¡rt with

local needs a¡rd reatities ànd we aclcrowledge the need to address the global, economic, socid,

and envi¡onmental trends to erisufe the sreation of better living envi¡onments for all people. We

shall also ensure the full and egual participation of all women and men, and the efiective
participation of youth, in political, economic and social life. We shall promote full accessibility for

peopfé with disabi¡ties, ãs well as gender equality in policies, Progr¡unmes and projects for

=n"[tet and s¡¡stainable human settlements development. 'We make these commitments with
particular reference to the more than one billion people living in absolute poverty and to the

members of vr¡lnerable and disadvantaged groups identified in the HabifatÁgenda

\lt/e shall work to oçand the supply of afordable housing by enabling ma¡kets to perform

efficiently and in a socially and environmentally responsible manner' enhancing access to land

and c¡edit a¡rd assisting those who a¡e r¡nable to participate in housing ma¡kets.

In order to sr¡stain o¡r global envi¡onment and improve the quality of living in ou¡ human

settlements, we commit or.¡¡selves to sustainable patterns of production, consumption,

transpolation and settlement development; pollution prevention; respect for the carrying

""pacity 
of ecosystems and the presewation of opporhrnities fo¡ futr¡¡e generations. ln this

"oo¡¡ectioo, 
we shall cooperate in a spirit of global partnership to consewe, protect and restore

the health and integrity oÌ ttre ga¡ttr's ecosystem. In view of different contributio¡ts to global

envi¡onmental degnadation, we reaffirm the principle that cou¡rtries have com¡non but

diËerentiated responsibilities. \ltle also recognise that we must take these astions in a manner

consistent with thè precautionary principle approach which shdl widely be applied according to

the capabilities of cãuntries. ïVe shall also promote healthy tiving environments, especially

throujn the provision of adequate guantities of safe water and effective management of waste.

We shall ptomote the consewation, ¡ehabilitation and maintenance of buildings,
monr¡rnents, open spaces, landscapes and settlement patterns of historical, cultural, architectural,

nafi¡¡al, religious and spiritual vdue.

V/e adopt the enabling strategry and the principtes of partnership and participation as the

most democratic and efrective approach fo¡ the ¡s¡lis¿fien of ou¡ commitments. Recognising local

authorities as or¡f closest and essential partners in the imptementation of the lla.bjfatAgenda,we
must promote, within the legal framework of each cot¡ntry, decentralisation through democratic

Iocal authorities a¡rd work to strengithen thei¡ fina¡rcial and institutional capacities in accordance

with the conditions of the corurtries, while ersuring their transparenc'y, accountability and

responsiveness to the needs of people, which are key requirements for governments at all levels.

lll/e shall etss i¡g¡g¿5e or¡r coope¡ationwith parliamentarians, the private sector, labor¡¡ r¡nions

and non-govern¡nental and other civil society organisations with due respect for their autonomy.

We shall also enhance the role of women and encou¡age socially and environmentally responsible

corporate investment by the private sector. local action should be guided and stimulated through

local progrr¿unmes based on Agenda 2 I , ttre Habitat Agenda, or any other eqrivalent Proçfratnme'

"" 
*"ll .Jara*ing on the .*pèrienc. of wo¡Idwide cooperation initiated in Istanbul by the \lllorld

Ãssembly of Citiei and l¡ocalÃuthoritieswithout prejudice to national policies, objectives'
prioritiej and programmes. The enabling strategy includes a responsibility for governrnents to

implement spåciat measu¡es for members of disadvantaged andrnrlne¡able groupswhen

appropriate.
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As the implementation of the HabitatAgenda will require adequate funding, we must

mobilise financiat resources at the national and international levels including new and additional
resources from all sources - multilateral a¡rd bilateral, public and private. In this cotutection, we
must facilitate capacity building and promote the üansfer of appropriate technologry and Isrow-

how. F¡rthettnore, we reiterate the commitments set out in recent UnitedNations conferences,
especially those in,{genda 2l onñ¡nding and technolog'y transfer.

\llle believe that the full and effective implementation of the .Ëfab itat Agenda will require
the strengthening of the role and fu¡rctions of the United Nations Gentre for Human Settlements
(Habitat), taking into accor¡nt the necessity for the Centre to foct¡s on well-defined and thoroughly-
developed objectives and strategic issues. To this end, we pledge our supPort for the successfirl

implementation of theffaåitatAgenda and its Pla¡r of Ãstion. 'We also recognise the need to
strèngrthen the role and functions of the United Nations Centre for Human Settlements as a major

requirement for the successful irnplementation of the Habitat Agenda artd its GlobaL Plan oÍ Action.

This conference in Istanbul ma¡ks a new era of cooperation, an era of a cultr¡¡e of
sotidarity. .As we move into the twenty-first century, ïve offer a positive vision of sustainable
human settlements, a sense of hope for ou¡ corlunon futr¡re and an exhortation to join a tnrly
worthwhile and engaging challenge, that of building together a world where everyone can live in
a safe home with a promise of a decent life of digrnity, good health, safety, happiness and hope.

.oOo.
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6.2 THE NEWCASTTE DECLARATION

THs Nlvcasrt¡ D¡cr¡nr.rrox
E¡roors¡o rr rrg I¡¡rrnrsA'TroNAL C;o¡r¡¡¡¡¡¡cs

Plffrvms fio SUsrrm¡¡r.rrr: LoCAt l¡tmrrfvrs ron Crfus e¡ro Tovrrls
15 finrn 1997 Nxvcr.sn r AusrRAIrA

Glr¡r¡n¡o lr NsvcAsrtt, Ausrn¡¡,rl ox Von¡¡ E¡¡v¡no¡¡v¡rvr Dl¡ ¡ Juxn r9g7 vE AcKNovLEDcE TUAT IN THE

FrvE fEARs sINcE THE R¡o E¡nrg SuuvIt l¡ucr¡ HAs BEEN LEÀRNT ABour IMPLEMENTING THE coNcEPr oF

susrArNABLE DESEL9pMENT. T¡r¡,n¡ ¡s cRo\rINc EVIDENcB HovEvEÌ, TIIAT THE FUTURE oF ALL LIFE oN E¡nrn ¡s

srILL IN prn¡u Tr¡nn¡ Is A¡¡ URGENT NDED To accELER.ÀTE AND AssIsT ÀcrloN AT ALL LEVEIS' PARTTCULA¡IY

LocArLy, IF THE cLoBAL susrArNABr¡ DEvEIoIMENT oBJEcrfvEs or AcnNon z¡ ARr ro BE REATJSED.

WE, AS REPRESEÍ{TANVES OF lHE GLOBAL COMMUÍIITY AÍUD LOCAL GOVERNMENT ACKNOWT.EDGE:

. Tr¡lr susr¡¡NABITJTy Is A cLoBAL NEcEssITy AND r¡¡.lr Locl¡, Ac¡xDA 2r rs A FTTNDAMENTAL FRAMEvORT. FoR

ENI{ANCTNG LOCAL AND GI,oBAL SUSTA¡NABIUTY.

. TI{rlI BASED oN GRoVING PoPUTATToN TREh(DS, THERE IS AN URGENT NEED FOR THE DEVEIÍ,PED WORLD TO

DRASTICALLY REDUCE OUR PE"R CÂPTTÂ IMPACTS IN THE SHORT TERM IF \vE ARI TO ACHIEVE GLOBAI

SUSTAINAEIIITY IN THE LONG TERM.

. T¡¡.IT IcT¡o¡¡s NEED To BE TAX¡N To MITIGÀTE THE ADVERSE NTFECTS ON LOCAI COMMUNITIES OF CONTIÀÍT,ED

TRENDS TOVAR.DS ECONOMIC GLOBALISATION AND FREE TRADF.

WE DECI¡RE OUR COMMITMENT, AS LOCAL GOVERIIIMEIIÎS A]UD COMMUilINE9 TO EÍTHAÍ{CITG GLOBAL
SUSTAIITAB¡UTY, BY DEVELOPII{G PROCESSES AT IHE LOCAL TET'EL BASED OiI:

. Ass¡sTTxG oI,,R ovN AND oTIIER CoMMT,NrrIES TO PROGRTSS TOVARD I,CrcAL SUSTAINAEIUTY BY SHARING AND

I.E,ARNING FROM EACH OTHER.

. ENsUn¡xG T¡¡.IT ALL sEcToRs, GRoI,TPS A¡¡D C¡TE¡NS IN OI,,R I,oCAL COMMUNITIBS' INCLTJDING ADULTS' YOUTH

AND CHILDR¡N ARE GÍVEN EQUAL OPPoRTUNTTY FOR ACTTVE PARTICIPATION Al{D PARTNERSHIP IN THE PROCESS

oF DEvELoptNG [.oc¡¡, Ac¡No¡' 2r AcrroN P¡ANs.

. S¡Iwu¡,t¡¡¡eouslY ACHTEVING EcoNoMIq SOC¡AI, C[,LT['RAL ÀND ECOLOGICÂL GOA¡-S BY INTEGRAÎING THEM IN

TI¡E DESIGN ÂND IMPLEMENTATION OF ArL LOCAL POIICIES, PROGRAMS AJ'{D PROJECTS.

. R¡cocTcIsT¡{G THE RIGI¡TS oF INDIGENoUS PEOPLES AND TI¡E SPECIAL CONTRIBUIIONS VHICH THEY CAN MAßÊ

. Acrxov¡¡ocrNc rHE IMpoRTAI\¡CE oF DIFFERBNCE An¡D DTvERSITY tN FoRMUTÂTING ANo ¡upr¡nrn¡vr¡xc Loc¡¡.

Acnxor zr pr¡¡s.
. ADopT¡xG A STR.ATEGTC AND LoNC'TER}T ATPROACH TO SETTING PRIORITTES AND TARGETS IN ORDER TO ACHIEVE

COMMUNTTY-DETERMINED VISIONS AND GOA¡s.
. EsT¡susHING RTALISTIC SHoRT.TERM ACTION PIÂNS VTNT PÁRTICTPATORY MECTIANISMS FOR MOMTORING'

FEEDBACK AND ACCOUNTABILITY.

. CE¡¡¡RIT¡NG THE DTVERSITYVTITIIN AND BETVEEN TPCAL COMMIJNITIES AI{D RESPECTING AND T,EARNING FROM

MINORIÎY VOTCES AND THE ASPIRATIONS OF DIFFERINT CULTT'RAL GROUPS.

WE CÁU UPO]I ALL LOC¡L GOVER]TMEilTS AROUND fHE EARTH:
. To ¡¡tsR¡c¡ THE GoAL oF cLoBAL susrlrN¡Blury By IMpLEMENTING Locg. Ac¡¡¡pl 2racrloN PI^A'NS BY THE

yEAR 2ooo vH¡cH Ft I¡IL THE coru.s o¡ AcwDA 2r A¡¡D r¡r¡ l{e¡trnr AGENDA-

. To uox¡ton AND R.EvIElr oN AN ANNUAL BAsrs AND REpoRT oN pRocRnss AT TH¿ R¡o+¡o Rr5yrElr IN 2ooz

1() ASSIST U5 IN THIS PR(rcESS WE GAlf UPOII:
. Trrr Ux¡r¡o Nlrrous AI\¡D NATIoNAL GoVERNMENTS TO RECOGNISÊ THE PROGRESS IIIÂDE BY LOCAI

covERNMENTs A¡ID THEIR coMMItNmEs IN ENITAT{CING THE IMPLEMENTATIox or Acn¡pl2r A¡lD THE

Fl¡¡rnrAc¡xpl
. NAT¡oxÑ c,ovsRNMENTs To PRoVIDE A PoIICY FRAMEVOAK AND THE NECESSARY RESOTJRCES TO SUPPC,RT

x¡t¡o¡.fAl LocAL Aç¡¡rol z¡ PRocR.aMs.

AT,¡. COVENMUTNTS TO TNCREASE THEIR PROPORTION OF A¡¡NUAL EKPENDITT'RE ON DEMONSTRATION PRO¡ECTS

V'HICH ENIIANCE SUSTAINAEILITÍ.

WE AFFIRM THE ]TEED FOR IN|ERilANONAL Af{D ilANOf{AL LOC¡L GOVERNMEÍ{T ORGAÍ{ISATIOT{S TO:

. F¡c¡¡,I.ntÏ' r¡tE EKCHAI{GE oF ExA¡upLEs oF INForurarIoN oN BEsr PRAcrrcE IN IMPLEMENTATIoN or Locl¡,
Acrxplz¡.

. R¡COGNIST T¡TE IMPORTANCE OF RESEARCH, COMMUN¡TY EDUCATION, CAPACITY-BUILDTNG AND MONITORING IN

LOCAL ACTION FOR SUSTNNABIIJTY.
. R¡ponT ox Tr¡¡ PRoGREss or I,oø¡, AG¡NDA 2I ON BEÍIA¡J OF AIL LOCAL GOVERNMENTS AND COMMUNMES.

(S¡cx¿p gy) PsrER \loops, Slonr.o F,xncurrv¡ Co¡rr¡urrrnq IULA Jer Bnucu.lxx, SncruTsY

G¡¡qnn¡¡" ICLEI
Couxclu.onJonN Crunrnrr.q Pnrslornrr, ALGA Cor.n'¡cILLoR. Gn¡C fhvrs

[,ono MlYon, N¡vclsn¡
5 Ju*r 1997
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5,3 THE EARTH CHARTER

llfuEønñ Cfrøtø
(draft abbreviated version 1999)

I Preamble:

At this unprecedented time
imperatíve that we, the Peo
to one another, the greater
shared values is urgently needed to provide an
community. Therefore,- in a spirit of human solidarity and kinship wíth all lif9, w9 affirm the
followíng-inter-related principles and commit ourselves as indiuidualr-organizations, business

enterpriles, and nations to build a global alliance in support of their fulfilment. Together in
hope, we pledge to:

ll Genera! Principles:

1. Respect Earth and all life.

2. Care for the community of lífe in all its diversity.

3. Secure freedom, justice, peace, and Earth's abundance and beauty for present and future
generations

l¡l Fundamental Ecological, Economiç and Social Principles

 .Protect and restore the integrity of Eafth's ecological systems, with special concern for
biotogicat divercity and the natural processes that sustain and renew life.

5. Prevent harm to the environment as the best method of ecological protectíon and, when
knowledge is limited, take the path of caution.

6. Treat alt tíving beíngs with compassíon, and protect them from cruelty and wanton
destruction.

7. Adopt patterns of consumption, productíon, and reproduction that respect and safeguard
Eanh'i regenerative capacities, human rights, and community well-beíng-

8. Ensure that economic activíties suppott and promote human development in an equítable
a nd sustai na bl e ma n ner.

9. Eradicate poverty, as an ethical, social, economic, and ecological ímperative

10. Honour and defend the right of all persons, wíthout discrimination, to an environment
supportive of their dignity, bodily health, and spiritual well-being.

11. Advance worldwide the cooperative study of ecological systemg the disseminatíon and
apptícation of knowledge, and the developmenl adoption, and transfer of clean technologies'

12. Establísh access to information, inclusive democratic participation ín decision making, and
tra nspa rency, tr uthf u I ness, a n d acco u nta bi I íty ¡ n g ove rn a nce.

13. Affirm and promote gender equality as a prereguisite to sustainable development.

14. Make the knowledge, values, and skills needed to build just and sustaínable communities
an íntegral part of formal education and lifelong learning for all-

15. Create a culture of peace and cooperatíon.

As never before in human history, common destiny beckons us to seek a new beginning. Such

renewal is the promise of these Earth Charter
inner change--a change of mind and heart. lt
apply, and develop the vision of the Earth Charl
government has a critical role to play. Youth arr
ürill, take advantage of the creat¡ve þossibilities before us and ¡naugurate an era of fresh
hope.

www.earthcharter.org
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6.4 CHARTER OF THE NEW URBANISM
We assert the following principles to guide public policy' development
practice, urban planning, and design:

The Region: Metropolis, city' and town
I. Metrãpolitan regiJns are finite places with geographic boundaries derived from topography'

watersheàs, coastlines, fa¡mlands, regional parks, and river basins. The meEopolis is made of

multiple centres that ate cities, towns, and villages, each with its own identifiable center and

edges.

2. The metropolitan reg"ion is a fundamental r¡nit of the contemporary world- Governmental

cooperation, þ,tlti" policy, physical planning, and economic strategies must reflect this new

reality.

3. The metropolis has a necessary and fragile relationstrip to its agrarian hinterland and natural

la'dscapes. ihe ¡elationship is envi¡onmental, economic, and crrltr¡¡al. Farmland and natr¡¡e a¡e

as important to the metropolis as the garden is to the house'

4. Development patterns should not blrmt or eradicate the edges of the metropolis. Infill

development within existing r¡rban arears consen¡es envi¡onmental resources' economic

investment and social fabric, while reclaiming marginal and abandoned areas. Metropolitan
regions should develop strategies to encouage such infill develoPment over peripheral

e:çansion.

S. Where appropriate, new development contiguous to r¡¡ban bounda¡ies should be orgarrized as

neighbor:rhbãdsand districts, and be integiratedwith the existing u¡ban pattern. Noncontigruous

dev:elopment shor¡Id be organized as tow¡s and villages with thei¡ own u¡ban edges, and planned

for a jobsÀousing balance, not as bedroom sr¡bu¡bs.

6. The development and redevelopment of tow¡rs and cities should resPect historical patterns,

precedents, and boundaries.

?. Cities and towns shoutd bring into proximity a broad specüllm of public and private uses to

support a regrional economy that benefits people of all incomes. Ãfiordable housing shot¡ld be

¿ist¡¡ute¿ throughout the region to match job opportr:nities and to avoid concenfations of
poverty.

8. The physical organization of the region should be suppofed by a framework of transportation

alternatives. Transit, pedestrian and bicycle systems should maximise access and mobility
throughout the regionwhile reducing dependence onthe automobile.

g. Revenues and resou¡ces can be sha¡ed more cooperatively among the municipalities and

centres within regions to avoid destnrctive competition for tax base and to promote regional

coordination of transpofation, recreation, public senrices, housing, and commnnity institutions.

The neighbourhood, the district, and the corridor

l. The neig¡bonrhood, the district, and the corridor are the essential elements of development

and ¡edevãlopment in the metropolis. They form identifiable a¡eas that encourage citizens to take

responsibility fo¡ thei¡ maintenance and evolution'

2. Neighboruhood.s sho¡ld be compact, pedestrian-friendly, and should follow the principles of

neigtrSãnrhood desigmwhere possible. Corridors are regional con¡rectio¡ts of neighbourhoods

"o¿ 
¿i"tti"t"; they range Èom boulevards and rail lines to rivers and parkways'

3. Many activities of daily living should occl¡¡ within walking distance, allowing independence to

those who should not drive, esfecially the elderly and the young. Interco¡uteqted netwo¡ks of

streets should be designed to encou¡age walking, leduce the number and Iength of automobile

trips, and coffierve energy'

4. \¡Vithin neighbourhoods, a broad rírnge of honsing types and price levels can bring people of

diverse ages, races and incomes into daily interaction, strengthening the personal and civic bonds

essential to an authentic community.
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S. Transit corridors, when properly planned and coordinated, can help organize metropolitan

sfr¡cture and revitalize u¡ba¡r centers. In conEast, highway coridors should not 'lisplace
investments from existing centers.

6. .Appropriate building densities and land uses should be within walking distance of transit stops,

per*itti"ó public transit to become a viable alternative to the automobile.

?. Concent¡ations of civic, i¡rstitutional and commercial activity should be embedded in

neig¡bor:rhoods and districts, not isolated in remote, singte use complexes. Schools shot¡ld be

sized and located to enable child¡en to walk or bicycle to them'

g. The economic heatth and harmonious evolution of neighboruhoods, districts, and corridors can

be improved thought graphic u¡ban design codes that senre as predictable guides for change.

g. ,{ range of parks, form tot-lots and village greens fs þ¡llfistds and com¡nunity gardens, shor¡ld

be disEibutedwithin neigtrboruhoods. consen¡ation a¡eas a¡rd open lands should be r¡sed to

define and cornect different neighbourhoods and districts'

The block, the street, and the building

l. Jt primary task of all u¡ban a¡chitectrue and landscape design is the physical definition of

streets and public spaces as places of shared use.

2. Individual a¡chitectural projects shoutd be seamlessly linked to thei¡ surroundings. This iszue

transcends style.

3. The revitâIi?ation of uban places depends on safety and secruity. The design of streets and

buildings should reinforce safe envi¡onments, but not at the expe¡rse of accessibility and

openness.

4. In the contemporary metropolis, development mr¡st adeguately accommodate automobiles. It

should do so in ways that respect the pedestrian and the form of public space'

S. Streets and squares should be safe, comfortable, and interesting to the pedestrian. Properly

confignrred, they encoruage walking, and enable neighbours to }srow each other and protect their

communities.

6. Ãrchitectrue and landscape design should gnowÈom local ctimate , topograPhy, history, and

building practice.

?. Givic buildings and public gathering places reçrire important sites to reinforce community

identity and the cultruJof democracry. They desewe distinctive form, because thei¡ role is

d¡frerent Èom that of othe¡ buildings and places that co¡rstitute the fabric of the cify.

8. ÃU buildings should provide thei¡ i¡rhabitants with a clea¡ sense of location, weather and time.

Natr¡¡al methods of heating and cooling can be more tesoutce-efücient than mecha¡rical systems.

g. presen¡ation and renewal of lßoric buildings, disficts, and land.scapes afürm the continuity

and evolution of r¡¡ban societY.

(N/D: Supplied by MFP-Ãusüalia c.1994)
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6.5 ISTANBUT DECLARATION OF CITIES & LOCAL AUTHORITIES

DECLARATION (PART)

WORLD ASSEMBLY OF CITIES AND LOCAL AUTHORITIES

We, the detegates to the World Assembly of Cities and Local Authorities, commit
ourselves:

I) to take an active role in responding to the challenges facing humanity; to fight strongly at

our level against porrerty, ignuance, intolerance, discrimination, e:rclusion, insecurity,
environmental degrradation, amd cultr¡¡al levelling; and to Promote and strengfthen our action

for the rights and well-being of children, which shor¡td be seen as the r¡ltimate indicato¡ of a

healthy society and good go\¡ernance;

2) to promote within our regions, metropolises, towns and villages participatcry development- 
policies rooted in an active partnership with all vital local forces (community-based

ärganisations, neighbowhood or village associations, non-goveirnmental organisations, the

prinate sector, professional groupings, trade unions etc);

3) to devise methods of administration adapted to the complexity and specificity of the local

level, aswell as appropriate methods of financing and management of human settlements,

including regional planning measures;

4) to improve the transparency and efficiencry of the management of our regions, metropolises'- 
towns and villages, with the primary aim of providing people with senvices to meet thei¡
needs, and thereby to encourage the development of a sense of civic engagement;

S) to accord every opportunity for full access and participation by women in muticipal
decision-making, by making the necessary provisions for an eguitable distribution of porer
and authority;

6) to strengthen di¡ect cooperation between our local authøities, withthe support of the

national, regional and international associations of local authsities, in order to encourage

meetings between peoples, e:rchanges of experience and the denelopment of partnerships

between local astors. Such cooperation will also help us to build a local vision of the

challenges of the futr¡¡e and to draw up appropriate strategies of action, in a constmctive

diatogruã with the States, the international commrurity, the private sectq, non-gorrernmental

organisations and the other palners of civil society;

?) to draw full advantage from the transformation potentid of netic technological developments

in setting up better targetted forms of decentralised cooperation by means of technicd
assista¡rðe, t¡ansfers of technology and lqow-how, and collaboration between practitioners;

B) to develop a constnrctive dialogrue with the States, the international commr:nity and all
partners, about activities and practices at the local lenel, especially by disseminating

i¡rformation and by producing specific local indicators to facilitate decision-making;

g) to work towa¡ds concerting oru respective astivities more closely, in particular through the

global coo¡dination of cities a¡rd local authorities established at this.Assembly. This

ãoordination will be o¡¡ voice vis-à-vis the international community, with which it tlvin in
particular negotiate the ways and means of implementing at tocal level the global plan of
action in the Habitat agenda;

l0) to ptay oul fult part in achieving the fuIfilment of the United Nations resolution calling for at

least 0.?% of the GNP of the developed countries to be allocated to cooperation
progr¿rmmes with the deræIoping cor:ntries;

I l) to implement the recom¡nendations of the Conference within our redm of responsibility

through inrrcIvement in the national committees for ÌIÃBITÃT II, and to er¡aluate their impact

with regard to our respective local authorities;

LZ) to collaborate with UNESCO in the institution of an international Mayors' PrÞe for Peace to

be awarded to outstanding initiatives taken by local authcrities in the implementation of a

culture of peace in everyday living.

(World Assembly of Cities and Local Authorities 1996: 5-6).
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7 GLOSSARY

4Rs
Of resource conservation: Reduce,(do more with less); Reuse (use again the same or another
way. keeping the same form); Recycle (break down and use again in same or another product:

noié t¡.Ë"r-referred to as recycled is usually Reused); Repair (rather than replace)'

8 STRATEGIES
Of Habitat Healing: regeneration, restoration, enhancement, reinstatement, preservation,

modification, protection and maintenance'
20:80 SOCIETY

A society where 21o/o of the population consumes 807o of the resources (a Western pattern).

AAAS Australasian Association for the Advancement of science

ABC Australian Broadcasting Corporation
ABS Australian Bureau of Stat¡st¡cs

ABSOLUTE SCALE
The distance, time, or quantity measured on an objectively calibrated measurement device.

ACNEM Australian college of Nutritional & Environmental Medicine

ACF AustralianConservationFoundation
ACT AustralianCaPitalTerritory
ACTEWAustralian Capital Territory Electricity and Water (Authority)

Al Artificial lntelligence
AIDAB Australian lnternational Development Assistance Bureau

A¡DS Acquired lmmune Deficiency Syndrome

ALLOPATH IC (IN)STABILITY- 
Hyp"rr"nritiuity to environmental stressors, set up be stress in pre- & per¡-.n-atal.period:.adults

vúinerable to láck of control, reduced resilience to social & environmental flux in later life;

especially likely to cause 'essential' hypertension.
AMCORD,A esign, assessment and implementation of

resi usiñg (ie housing requiring lifts). lt provides
gui of Slate and local authorities and the
i-nd localcodes and regulations" (from intro'
Overview AMCORD '95).

AMOCO American OilComPanY
AMOEBA Bottom-up, quality-of-life indicator
ANCA Australian National Conservation Agency

ANOP Australian National Opinion Polls

ANU AustralianNationalUniversity
ANZAAS Australian and New Zealand Association for the Advancement of Science

ASEAN Association of South-East Asian Nation

AT Appropriate TechnologY

AURISA Australian Urban Research lnst¡tute - 54

AUSAID Australian Aid AgencY

BC Before Christ
BC British Columbia (Canada)

BCE Before the Common Era (: BC, but avoids mentioning Christ)

BEABLES- - 
Real elements that exist independent of observation (including the observer). After Bell

(1987).
BEABLES

Real elements that exist independently of observation (including the observer) (Bell, 1987).

BHP Broken Hill Proprietary (Limited)

BIFURCATION- periodic doubling in chaotic system: behaviour underlying_Determ¡nistic Chaos; "our most

important sourcóof models fór the dynamical processes of nature" (Abraham & Shaw).

BIOCENTRIC Ethic grounded in life'
BIONEERS- -eiõlog¡cal pioneers: multi-disciplinary group including leading sc¡ent¡sts & thinkers, who

f
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perceive us to be mov¡ng beyond the lnformat¡on Age to a new Biological Age, and seek to
discover new ways such as Biomimicry and Green Capitalism to deal with this reality and heal
the planet. See www.bioneers.orgl,

BOOLEAN ALGEBRA
A propositional calculus for analysis of Logic developed by George Boole (1815-65) (ODP).

BOOLEAN LOGIC
Boole's algebraic operators turn out to explain digital on/off (0/1) hardware structure in
computers: determines choice points in circuit iterations: either/or (OR), neither/nor (NOT),

both/and (AND); used as a Metaphor expressing the difference between Substance Pluralism
(either/or) a nd Su bstance Monism (Quantu m consciousness, both/and).

BOSE-EINSTEIN CONDENSATE
Special condition of matter, found in states of high temperature or high energy, where
equations for all components also represent those for the whole; found in lasers (and possibly
the brain) .

BREEAM BuildingResearchEstablishmentEnvironmentalAssessmentModel
CACalifornia
CACalifornia
CALM Conservation And Land Management (Department of, WA)
CAPITAL Vehicle of trade against which an economic surrogate is standardised
CARIS Softrryare
CAS Complex Adaptive System

CATASTROPHE THEORY (ECT)

Specialises in explaining surprising or unpredictable system behaviour arising from those
unstable regions described by Chaos Theory.

CATWOE
Client (Victim), Actor, Transformation, World View (Weltanschauung), Owner, Environment:
Checkland'soft systems methodology'for environmental management (Allen & Hoekstra,
1992:308-316).

CBO Community Based Organisation
CBT Classical Bifurcation Theory
CDS . Complex Dynamic System

CEA Cumulative Effects Assessment
CEO Chief Executive Officer
CEPA Commonwealth Environmental Protection Agency
CHAORD

1. Any self-organising, self-governing, adaptive, nonlinear, complex organism, organisation,
community or system, whether physical, biological or social, the behaviour of which
harmoniously blends characteristics of chaos and order.
2. An entity whose behaviour exhibits observable patterns and probabilities not governed or
explained by the rules that govern or explain its constituent parts. From chaos (formless,
primordial matter,' utter confusion, utterly without order or arrangement (L, GR); + ordre (Fr,

ME, L) line, row, regular arrangement in accordance with rules. Hoch, 1999.

CHAORDIC
1. The behaviour of any self-governing organism, organisation or system which harmoniously
blends characteristics of order and chaos.
2. Patterned in a way dominated by neither chaos or order.
3. Characteristic of the fundamental organising principles of evolution and nature.

CHAOS THEORY
Deals with the'magnetic' infrastructure of complex systems, including'unstable manifolds',
Strange Attractors, Repellors and saddle points in the medium number realm of Complex
Dynamic Far-From-Equi librium Systems.

CHILD-FRIENDLY
Word used in Environmental Planning & lnterior Design; also 'FAMILY-FRIENDLY.

CLASSICAL REALM
Scale above subatomic realm; includes human scale; appears with emergence of Spacetime at
10-33cm; 4-dimensional; Newtonian /Classical mathematics can be applied to linear aspects.

CLT Community Land Trust
CNN Cellular Nonlinear Network (computer chip used for dynamic G15 and other applications

requiring pattern recognition.
COD Concise Oxford Dictionary
COHOUSING@ Housing together: intentional community developed for balance between privacy

and sharing of expensive resources.
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COMLE Community Oriented Model of Lived Environment

coMPLEMENTARTSM (BOHR)-- gõn7r Cãmplemenìãiity Þrinciple applied across disciplines beyond the subatomic realm

(including into Classical).

..MPLEMENTARIW PRINCIPLE (BOHR) 
criptive modes, both of
r and the observer-
rate-i ndePendent, where

ge of frequencY.

COMPLEXITY
specific term describing a system with nonlinear characteristics

CONNECTANCE--tcà;¡""r 
aÀshby 1970, quantitative approach w¡th range.tl) is defined as 'the.number of

interconnections iniouih competition, þredation or parasitism as a proport¡on (percentage)

of the maximum number of interconnections.

CONNECTEDNESS
(Allen & starr'1982) 'take[s] account of mean connectivity, percentage connectance, and the

strength of the connections or interaction terms'.

CONSTITUTIVE H I ERARCHY-- 
ôioupi of objects or processes are combined into new units that are combined into still new

units with their own functions and emergent properties'

CORRESPONDENCE PRINCIPLE-- nät""i. overlap b"t*""n subatomic and Classical realms for certain large atoms; spacetime
,barrier, better understood in terms of energy differentials rather than size of element.

CPR Condition - Pressure - Response (environmental indicator system)

VOLUTION
From the Latin, meaning'rolled up'(Macquarie Dictionary). E-, in-, re-, de- volution are

common words that intúitively inðicate a Metaphor similar to Bohm's Explicate Order.

CRA Conzinc Riotinto of Australia (Consolidated Zinc - Rio Tinto)

CRES Centre for Resource and Environmental Studies

CSIRO Commonwealth Scientific and lndustrial Research Organisation

CT Catastrophe Theory, Complexity Theory

cw crystalwaters (Permaculture@community, Maleny, Queensland)

CWMB Catchment Water Management Boards

DBT Dynamical Bifurcation Theory

DCWashington DC (USA capital)
DEVELOPMENT- - 

Cãmpléxification, enrichment, revelation:_'velopme-nt , '_en-velopment', 're-velopment', 're-de-

velopment'; from voluper (Fr) to unwrap (Macquarie & CODs)'

DNA DeoxyribonucleicAcid
DPZ Duany Plater Zyberk (US developer)

DST Dynamic SYstems Theory

EARTHCRETE Earth-concrete compound developed for Halifax Project cold-set bricks.

ECD EcoCommunity Development, Ecological Community Development

ECOCENTRIC Ethic arounded in cosmos

ECOCO Network of Ecological consultants (Ecoco Global Limited)

ECOCYCLE--i-lãé¡.al 
Cycle: a connected syster_n in which the waste from one stage is the substrate for

another; ¡n lVature usu.il" *éU of interconnected subcycles; in human imitations (lndustrial

È.ológtj, ,suallV fess ãoiípte", but relying on natural prócesses to manage human waste and

resource streams.
ECOLOGIC,AL FOOTPRINT- -Íñã 

ãtãf ol¡."1 tooiprìnt of a designated population. is the area of productive land and water

ecosystems ¡."quir"ä to produce tñe.resoúrcäs that the population.consumes lnd assimilate

the wastes tfrat ïirãpopilãtion produces, wherever on tnè Earth the land and water is located

(Wackernagel & Rees 1995).

ECOLOGICAL RUCKSACK
When analysing the ecological significance
inputt - frohr tñe cradle toihe grave - as w nto

consideration. We refer to these as the 'ec
Every emission-avoiding provision, energy ry

dispósal has its ecological cost... renewabl
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ecolog¡cal extraction costs, as they must usually be qrown on plowed fields, irrigated'

transiorted and processed (Hinterberger et al' 1997)'

ECOLOGY vs ENVIRONMENT- - 
icology: recognises interdependence of all living systems with each other & their
environments; Environment = context'

ECOTECH
Exhibition of Green Technology associated with Earth Summit, Rio de Janeiro, 1992; loci in Rio

and São Paulo.
ECOTONE Boundary or trans¡tion zone between communit¡es or biomes

ECT Elementary CatastroPhe Theory

EDA EconomicDevelopmentAuthority
EDGE OF CHAOS

Creative realm at any scale, where order emerges frgn-r a. complex lnterference-Field; which

lies between Stocñaít¡c (random) Chaos and Déterministic (structured) Chaos. Named by

Santa Fe lnstitute (USA) in the 1980s.

EFT Ecological Field Theory
EGOCENTRIC Ethic arounded in self (individual)'

EIA Environment lmpact Assessment, Environment lnstitute of Australia

EIS Environmental lmpact Statement
EM ElectroMagnetic
EMF Electro-MagneticField, ElectroMagneticForce

EMF ElectroMagnetic Force

EMR Electro-Magnet¡cRad¡ation
EMS EnvironmentalManagementSystem
ENTRAIN Draw into Attractor Field, pull into the flow; refers to Synerg.etics:.under unstable

conditions of transition from one state to another, the field of more stable variables is

Ànira¡neO by the làast stable, setting off a web of changes; enables the 'butterfly's wing'
phenomenón. Also known as'enslave'; see Medium Number Systems'

EPA EnvironmentalProtectionAuthority
EPP Ecological Paradigm Proponent

ESD EcologicallySustainableDevelopment
ESP Extra-Sensory Perception; Electro-stat¡c Prec¡p¡tatorGion)

ESQUTSSE-- ìL"tiñ, outline, beginning, suggestion: from French: first form of a design/architectural work
(Dictionnaire Micro Robert en Poche).

ESS EvolutionarilyStableStrategies
tI Ecolounsm
ETSA Electr¡c¡ty Trust of South Australia

EUHEMERUS Bible writer/ explainer of M¡hs; used be Eric Berne to refer to those who wrote

the texts to which moOàrn jeople refer;-now used by Transactional Analysts to describe Berne

himself.
EXCLUSIVE HIERARCHY

Groups or processes that are ranked as lower in a hierarchy are- not contained in or
*ÈJ¡iìrioris of groups that are ranked as higher in the system (eg military ranking systems -
general, capta¡õ lieütenant, sergeant, corporal, private)'

E)CTENT The size of the tpati"l, temporal, quant¡tat¡ve or anal¡ical dimensions of a scale.

E)CTREME WHOLISM
The network of ielationships is all that we have (modified from Blackburn 1996: '177). tW
added to holisml.

FAN Fuzzy Associative Network
FCM Fuzzy Cognitive MaP

FDES Framework for the Development of Environmental stat¡st¡cs

FFE Far From (thermodynamic) Equilibrium (negentropic)

FIRESOUL A fervent for something: visionary leader

FLAMOC Fuzzy Logic And Management Of Complexity (lnternational Conference)

FLOCKING
population strategy for mutual protect¡on, interaction, response to scarciÇ or danger.

Fe Fundamental eueiions Project (Centre for Resource & Environmental Studies, ANU)

FQP FundamentalQuestionsProgram
FSS Fuzzy SustainabilitY SPace
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GATT General Agreement on Tariffs and Trade

GCM GeneralClimateModel
GDP Gross Domestic Product
GEMCAT Software for Catastrophe Theory model assessment

GENERAL THEORY OF RELATIVITY (EiNStEiN)

See SpecialTheory of RelativitY
GESTALT-- fft"ory of Perception. From 'Gestalt(en)' : an emergent str_ucture or form, creation, design, 

-
unifieä whole. ìniiudes figure-ground iwitching. Gestalt School of Psy_chology founded 1910

Oy Weretneimer, Koffka 8IfOnlãr (Blackburn 1996;Terrell,Caldenruood-Schnoor,Morris &

Breitsprecher 1980).

GeV Giga Electron Volts
GHG Greenhouse Gas(es)

GIGO Garbage ln Garbage Out (of comput¡ng)

GlS Geographicallnformat¡onSystem
GNP Gross National Product
GPI Genuine Progress lndicator
GRAIN The finest unit of resolution possible using a part¡cular scale.

GUT Grand Unified Theory
GWP Gross World Product
HEE Human EnergY Equivalent
HEISENBERG'S UNCERTAINTY PRINCIPLE

tndeterminacy relations in subatomic part¡cles; unresolvable duality of paired observables in

orthogonal relationshiP.
HIERARCHY

Ï côÀceptually or causally linked system of grouping objects or processes along an analytical

scale.
HOLOGRAPHIC UNIVERSE

Each cell conta¡ns information about the whole (Pribram); (nelGonta¡ns the whole).

HOLOMOVEMENT-FùnOãr"ntat ground of reality: an atemporal, universal energy field with a boundary at 10-

33cm where Exþlicate Order emerges from lmplicate Order'

HSD Human Scale Development
HSE Human Settlement EcologY

HST Hypercyclic Systems Theory (theory of complex, dynamic far-from-equilibrium dissipative

systems poised at the Edge of Chaos).

HT Hierarchy Theory
HUP Heisenberg'sUncertaintyPrinciple
HWs Hot water system
HYPERCYCLIC SYSTEMS

Systèms with hierarchical structure, multiple feedback loops and embedded subsystems

(Mesarovic & Macko 1969).

HYPERSPACE Space of over 4 dimensions at any scale.

IBRA lnter¡m Biogeographic Regionalisation forAustralia
ICE lnstitute of Community Economia (USA)

lcLEl lnternational council for Local Environmental ln¡t¡atives

IDGC lnstitutional Dimensions of Global Change

IEEE lnternationalEcologicalEconomics
IFC lnternationalFacilitatingCommittee(UNCED)
IFHP lnternational Federation of Housing & Planning

lHDp lnternational Human Dimensions Programme (of Global Environmental Change)

IHR lntegrated Holistic Research

IHR lntegrated Holistic Research (lWR)

IIASA lnternational lnstitute of Applied Systems Analysis

llSD lnternat¡onal lnst¡tute for Sustainable Development

lNClplT Announcement of what is to come (1. ln + cipere, initiate, begin, take, start)

INCLUSIVE HIERARCHY
Groups o¡. pro."rr", that are ranked as lower in a hierarchy are contained in or subdivisions of
grõrör thai are ranked as higher in the system (eg modern taxonomic classifications -
[ingilot, phylum, subphylum, class, family, genus, species)' 
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inter alia among other things (Latin)

INTROJECTS
Psychological complexes sourced from significant others; unintegrated, complex behaviours
taken in by the developing organism and incorporated lonto own structure.

lR lnteraction Ritual (chains): sociological concept (after Collins) explaining connections between
micro and macro scales.

ISEE lnternational Society for Ecological Economics

lT&T lnformation Technology & Telecommunications
ITAA lnternational Transactional Analysis Association
ITDG lntermed¡ateTechnology Development Group
IUCN lnternational Union for the Conservation of Nature
JVNIC Jerrabomberra Valley National ldeas Competition
KOSTS-Verbund

Communal (municipal) Statistics lnformation System

KRATOCENTRIC
Operating on a power Attractor (as distinct from Egocentric, Ecocentric, Anthropocentric,
Biocentric; author's neologism; from Gk kratos: power.

LA21 Local Agenda 21 (Local government component of 421 - Chapter 28)

LAMARCKIAN EVOLUTION lnheritance of acquiredcharacteristics
LAP LocalAction Plan; LocalArea Plan

LDC Less Developed Country
LETS Local Economic Transfer Scheme (aliter: Exchange/ Trading/ System)

LEVELS
The units of analysis that are located on the same pos¡t¡on on a scale. Many conceptual scales

contqin levels thát are ordered hierarchically, but not all levels are linked to one another in a
hierarchical system.

LG Local Government
LGA Local Government Association, Local Government Area
LGC Local Government Council
LTlLinear Time lnvariant systems in signal processing

MAB Man And Biosphere (Program)

MAI MultilateralAgreementonlnvestment
MARC Marketing And Research Centre (Adelaide)

MDC More Developed Country
MEAN CONNECTIVITY

(Levins, 1974, qualitative approach) of components is defined as 'the mean number of direct
interconnections between one component and the rest of the system'.

MEDIUM NUMBERS
The Ecological Paradigm is described by a region of Mathematics known as 'medium number
Sl@'. Íhese are cõmplex and non-linear, and lie between small number simple systems
and large number simple systems.
Molecular biologists and ecologists have found that in the medium number range, large
numbers of variãbles can be organised into smaller modules subsumed to a small number of

'el!sL&. or
dentified. Such a
s, organisms, food
in general it has

relatively discrete, hierarchically arranged subsystems (frequency hierarchy).
MEME

"A unit of cultural inheritance, hypothesised as analogous to the particulate gene, and as

naturally selected by virtue of its 'phenotypic' consequences on its own survivaland
replication in the cultural environment" (Dawkins 1982: 290).

METAPHYSICS
Any enquiry that raises questions about reality that lie beyond or behind those capable of
being tackled by the methods of science (Blackburn 1996:24O)-

MFP Mult¡FunctionPolis(Australia,Adelaide)
MIPS Materials Flows per Unit of Service

MIT Massachusetts lnstitute of Technology
MNC Mult¡-Nat¡onalCorporation
Moderate Wholism Other things beside these relationships also count.
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Mosaic
One of three mental styles recognised and acted on by Ericksonian hypnotherapists (disciples 

.

of the late M¡lton Ericklon). Thé other two are lefVlogical and righUlateral (refer Background
Paper: Applications of Quantum Complementar¡ty: brain function from a subatomic
perspect¡ve (work of Ramachandran et af).

MOSS Metropolitan Open Space System

MP Member of Parliament
MQ Masters Qualifying
NAFTA Nonh Atlantic Free Trade Agreement
NASH EQUILIBRIA

Local points of local fitness on Rugged Fitness :Landscape relative to available genotypes and
stable population densities (see Kauffman 1993;Kauffman & Johnsen 1991).

NatHERS National House Energy Rating System

NATURAL CAPITALISM
Capitalism based on relative shortage of ecological services.

NCA National Capital Authority (Canberra, formerly NCPA, qv)

NCA National Capital Authority (planning)
NCP National Capital Plan

NCPA National Capital Planning Authority (now NCA)

NDP Natural Resource Depletion Product
NGO Non Government Organisation
NHT Natural Heritage Trust, derived from sale of lT&T carrier Telstra

NIMBY Not ln My Back Yard!!
NKC

Kauffman's model (N = no of traits or genes; K = rìo of other genes or traits with impact on
fitness contribution of each gene or trait (epistatic l¡nkages); C = traits in other species with
which each species interacts) enables study of the qualities of different levels of
connectedne'ss. The work of Kauffman and Johnsen in modelling and tuning 'rugged fitness
landscapes' (after Wright) has indicated the importance of coevolutionary dynamics where
abiotic änvironment and other organisms, all changing together, form the conte)lt for
evolution, especially in molecular systems.

NLP Neuro-Linguistic Programming
NOOSPHERE

Sphere of human influence on Earth. F. noösphere, f. Gr. mind + sphere n. :the world of mind
(OED: selected quotes from full entry below).
ln Ecology, term has come to mean zone of influence of human activity: presently somewhat
pejoratiüé due to technolgically driven, destructive character of human -presence 

(note source
ôf word as implying human dominance over Biosphere: see underlining).
The name given byPierre Teilhard de Chardin in his theory of evolution to the stage or
sphere chaiacterized by the emergence of consciousness and mind which follows the stage of
the establishment of human life.
J. S. Huxley (1953): Much more coherent and just as extensive as any preceding layer, it is

really a ne-w layer, the 'thinking layer', whic has spread over and above the world of plants
and ânimals. ln other words, outside and above the biosphere there is the noosphere.
External¡zation of our senses creates what de Chardin calls the 'noosphere' or a technological
brain for the world (McLuhan 1962).
Verdansky (1945): 'l think that we undergo not only a historical, but a planetary.change.as
well. We iive in a transition to the noosphere.' By noosphere Vernadsky meant the envelope
of mind that was to supersede the biosphere (Sci.Am. 1970).
Linguistic anthropologists pull language: "down from its cold noosPhere back into the warm
current of social living" (Times Lit.Supp.1965).
ln practice we all act ãs if the mental áspect of Chardin's noösphere really is a guiding and
determining factor in human existence (New Scientist 1967).

NRD Net Residential Density (now usually in dwellings per hectare)

NRSCP National Reserves System Cooperative Program
NSW New South Wales
OCW Opposing City West: studio project for final year architecture students University of SA,

1997.
OD Organisational Development
ODP Oxford D¡ctionary of Philosophy
OECD Organisation for Economic Cooperation and Development
OED Oxford English Dictionary
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OH&S Occupational Health and Safety

OntologY- 
ôer¡íä¿ from the Greek word for being, but a 17th-Century coinage for.the branch of
Ã"{"õñvriis trrat cor,ceins itself with víñat e sts. Apart fiom the ontological argument itself

there have existej many à priori arguments rat thé world must contain things of one kind or

another... (B lackburn 1 996: 269-7 O)'

OOR OptimalOPeratingRange
ORBoolean Term for an e¡ther/or choice in a pathway, which acts like a gate, controlling signal

OVER/U N DERCONN ECTEDN ESS- - 
öùià;;piir.f r"nõã ói.onnectedness; of entity to other entit¡es or to resource supplies'

Oi ¡nO¡u¡¿bals, popuiations; for example scarc¡ty ) overconnect¡on to food supply'

PAC Parent - Adult - Ch¡ld (Ego States, TA)

PALM Planning & Land Management (Department of), ACT

PCRaster Dynamic GIS software programme

PERMACULTURE@- ;Þàr."nent agriculture': wholistic system of susta¡nable food production & lifestyle.

PIRSA Department of Primary lndustr¡es & Resources, SA

PNN Parliamentary & News Network
PO

Technique devised by Edward de Bono to assist creative thinking by acting as an intermediate

impossible between two apparently unrelated concepts'

POP ProcessOrientedPsychotherapy/Psychology
PPK Largeprivateenvironmentalconsultancy
PR Public Relations
PRECAUTIONARY PR¡ NCIPLE

lwhere there are thieats of serious or irreversible environmental damage, lack of full
scientific certa¡nty should not be used as a reason for postponing meqsures to prevent

"nu¡ton¡¡"ntal 
dégradation" (Heads of Government in Australia 1992)'

PSR Pressure-State-ResPonse
PVC PolyVinYlChloride
Q¡ Quality Assurance, Q-analYsis

QCD QuantumChromoDYnamics
QRA Qualitative Risk Assessment

QTQuantum Theory

QUANTUM SCALE

QUT Queensland University of Technology

qv Quod vide: which see (see below); from Latin

R20OO System of insulation standards (Canada)

RAIA Royal Australian lnstitute of Architects

RAPI RoyalAustralian Planning lnstitute

RCD ResourceConservingDevelopment
REALISM

A realist about a subject-matter s may hold (i) that the kinds of_things described by s exist; (ii)

that the¡r e*¡stencãli independent oí us, and not an artefact of our minds, or our lqngYqge.

ii e to other kinds

t that the
5 Ptions of aspects

of the world and made iru" or' false by facts e to attain truths

about 5, and that it appropr¡ate fully to beli
Subdivisions of Realism include Empírical Re

really exis! indePendentlY of ou
phenomenological world reflect
Íinguistic filters to an impressive

our

ute

(Blackburn 1996:320).
RED ResourceExploitativeDevelopment
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RELATIVE SCALE
A transformation of an absolute scale to one that describes the functional relationship of one
object or process to another (eg the relative distance between two locat¡ons based on the
time requìred for an organism to move between them).

REM Rapid Eye Movement
RESOLUTION The precision used in measurement.
RHEOMODE Action language proposed by late Professor David Bohm

RNA Ribosenucleic Acid
ROI Registration of lnterest
RQRed Queen
RSD ResourceSusta¡n¡ngDevelopment
RUGGED FITNESS LANDSCAPE

e

RUST BELT
Area under decline (cities, regions, indicates predominance of obsolete industries or
occupat¡ons, especially shift from industrial to post-¡ndustr¡a¡)

SA South Australia
SACHA SA Cooperative Housing Association
SAHT SA Housing Trust
SCALE

The spatial, temporal, quant¡tative or analytical dimensions used to measure and study any

phenomenon.
SEA Strategic Environmental Assessment

sine qua none
Without which nothing (Latin): necessary for some outcome

5MB/SME Small-Medium Businesl Enterprise

SNF Electro-Strong Force (Strong Nuclear Force)

SO Self Organ isation/Orga nisi ng

SOD Shorter Oxford Dictionary
SOE State Of Environment
SoER, SOER State of Environment Report

SOS Self Organis¡ng System

SPACETIME- 
An emergent phenomenon (above 10-33cm): a continuum of four dimensions (three of space,

one of tiÉre), to which humans are attuned; locat¡on of matter as we understand it; used at
macro scales to locate 'lumpy' ecological phenomena on a 'Spacetime Diagram'.

SPECIAL THEORY OF RELATIVITY (Einstein)
Relationalframes under uniform motion, concerns time as a fourth dimension, related to 3D

space ('spacetime'); General Theory of Relativity refers.to.all frames, including those under

aiceleiai¡on, and ioncerns gravity. Constant sþeed of light as a relational frame, so Laws of
physics now uniform acrossãll frámes of reference. (Baggott 1992: 35;Bohm 1965: 7l-3,
110;Einstein & lnfeld 1938: 59-65,156-7)-

SPRC Social Policy Research Centre (University of NSW)

SPRC Social Policy Research Centre (University of NSW)

sPV Solar photovoltaic (solar collector/ collector system)

5T Solar thermal (solar collector)
STELIA Training software package for systems thinking, Harvard Business School

STRAWBALE Method of alternative housing construction using bales of straw

SUBSTANCE MONISM
Ontological statement of ultimate universal connectivity. See Boolean Logic.

SUBSTANCE PLURALISM
Ontological statement of ultimate universal Atomism or disconnect¡on. See Boolean Logic

SUSTAINABLE Able to continue in approximately the same state indefinitely
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SUSTAI NABLE DEVELOPM ENT
"Development that meets the needs of the present without compromising the ability of
future gänerations to meet their own needs" (World Commission on Environment and
Development 1990: 87 - source of term)'

SWOT Strengths - Weaknesses - Opportunities - Threats (busineslproject appraisal)

SyNERGETICS Energy coming together; the Science of Phase Transition (>1970s); has goal of
describing the selÍ-organislng behaviour of macroscopic far-from-equilibrium systems through

inter-disci pli nary com munication (such as Physics,
onomics) (Haken & others). Has three

order parameters and writes evolut¡on
mple Brownian movement, entropy); and
ear the¡r instability points). Areas of ¡nterest

tic laws, civilsocieties becoming nations, fashion
and paradigms.

SYSTEM
A network of functionally linked entities with a unified, emergent purpose; essence of
systemic function is intangible & best appreciated as functional patterns & processes (refer

Capra).
TA Transactional Analysis
TAJ TransactionalAnalysisJournal
TBT Topological BootstraP Theory
TCM Total Catchment Management
TMD The Macquarie Dictionary
TNS The Natural Step (environmental susta¡nabil¡ty training)
TOD Transit-OrientedDevelopment
TOE Theory of Everything
TSP Time-Space Prism (used in Time Geography to study behaviour)

UBC University of British Columbia
UCB University of California at Berkeley

UEA Urban Ecology Australia
UEQ Urban Environmental Qual¡ty
UET UltimateEnvironmentalThreshold
UHSE Unified Human Settlement Ecology

UICD University of California at Davis

UKUnited Kingdom
UN United Nations
UNCED United Nations Conference on Environment and Development

UNCHS United Nations Centre for Human Settlements (Nairobi)

UNEP United Nations Environment Program
UNSO United Nations Statistical Office
USA United States of America
USC University of Southern California
USDA United States Department of Agriculture
VHS Very High Speed (video tape format)
WA Western Australia
WASD Weighted Average Source Distance

WASP Weighted Average Source Point
WCU World Conservation Union (IUCN)

WHO World Health Organisation
WHOLISM

Any doctrine emphasizing the priority of a whole over its parts

WMC Western Mining ComPanY
WNF Electro-Weak Force (Weak Nuclear Force)

WRI World Resource lnstitute
WTO World Trade Organisation
V\ /V2 World War 2

WZB Wissenschaftzentrum Berlin für Sozialforschung WZB), Science Centre Berlin
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y2K year 2000 or millennium 'bug' (computer issue with PC and Cobol-using in-dustrial
- hardware, (non-Macintosh platfolml, caúsed by economisjng o.n mg19ry 9V^ll¡ttg 2-digit year

Oãt"r, in"'Uil¡ty to accommodate '20õ-0' due to iesetting of ciock to '00' or '1900 at turn of
m¡llenn¡um) w¡tn potentially disastrous consequences for computer function.

YIMBY Yes! ln MY BackYard!!
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