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Categories of Concern

Eco-metabolism
Ecosystemic changes

Human-Induced Disasters
Industrial developments, dams, resource degradation

Eco-political Upheavals
Including shifting, fading, or disputed frontiers

Socio-economic Dislocations

International economy, bad development strategies,
etc.



The Variety of “Shocks” in Current Society

e Cultural Shock
= technophobes and technophiles
* Future Shock
= “raplexity”
 Information Shock
= data and knowledge
» Geopolitical Shocks

= fragmentation and globalization



ﬂOURCES OF CHANGE COMPLEXITY + TURBULENCE

CHANGES IN VALUES \/

culture

- institutions UNCERTAINTY
MORPHOLOGICAL CHANGES

- population x CONTROL

- technological e

- biological /\

' COPE ADJUST / ADAPT

EXOGENOUS CHANGES

- climatic shifts ‘

- interdependence

[SHIFTING PARADIGMS
FLEXIBILITY
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Population
Experiencing
Freshwater Scarcity,
1990 - 2050.

Billlons of people
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Recent change-driver trends

® ‘Enabling’' technologies
® Debt-based consumption in USA and

Western-style growth goals throughout the world
* Globalization of technoeconomics

Exponential growth as a 'megatrend'

Human knowledge

World population

Urbanization

US debt, interest on debt, M1 money supply
World industrial production

World fertilizer consumption

World energy use

Carbon dioxide and methane concentration in atmosphere
Deforestation and desertification

Species extinction

"High-probability/high-impact shifts

® Demographics: shifting ratios of young/eld, rich/poor etc

® Socioeconomics: oscillations in well-being
and unstable increase in 'have/have not gap’

® Economics: intensified world pressure for
USA to reduce deficit spending

¢ Security: transitions from military power

to economic strength to ecological

skilfulness

Industrial
era

Agricultural
era

Nomadic /
era

[
///‘/; e

4——Millennia ——»te— Centuries —»| Decades [¢———

Time

Figure 1. Runaway ecological load: the challenge of the 21st century.
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The Distortion of Homo Sapiens

Harmonious, framed in a circle and a square. as he was
seen by Leonardo da Vinci after Roman models.
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Distorted. in order to adapt him to a freakish frame. The
reality crcated by man is probably even more freakish
than this drawing.

Source: Robert Guiducci, La Societa Impazzita, Rizzoli,
Milan (1980).




- The Mediterrancan watershed. For the sake of clarity small rivers are
wundaries in very arid areas are approximate,

vorece T adapted Trom ], Margat (1988).

not indicated on this map. Watershed
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The Grand Transformation

* Globalization o Complexity
e Interdependence < Uncertainty

* Vulnerability * Turbulence

N _
—

Complexification






Changing Approaches to
Planning and Management

1960s Feasibility studies, Elitist planning, Extrapolative
orientation

1970s Environmental Impact Assessment,
Indicators/Principles & Standards, modeling/data

1980s Cumulative Impact Assessment, foresight emphasis,
“User pays,” “Polluter pays” principle

1990s Sustainability, Equity/Efficiency/Effort, Normative
Planning

2000s Globalization, Integrated/Holistic/Comprehensive,
“Co-evolution”



Emerging Key Notions

Integrated management

Water security

Transparency of governance
Policy reform

Transboundary interdependencies
River basin focus

True costing

Interdisciplinary approaches



Basics of the New Paradigm

e Duty to Cooperate

e Conjunctive Management
 Integrated Management

e Equitable Utilization

 Sustainable Use

 Minimization of Environmental Harm



Objective
(positivistic) "Thought"

Certainty

(deterministic) Network

Analytic

(reductionist) Holistic

Building block Approximations

(materialistic)

"Clock" Subijective
(mechanistic)

Cartesian—Newtonian » quantum relativistic




VARIETIES OF ENVIRONMENTAL EXPERIENCES

1. ECOCENTRISM

2. GRADUALISM

3. MATERIALISM

4. PRIMITIVISM

5. WORLDVIEW

6. GLOBAL

7. NORTH

8. WISE USE

9. GOVERNMENT-DRIVEN

VS.

VS.

VS.

VS.

VS.

VS.

VS.

VS.

VS.

ANTHROPOCENTRISM

APOCALYPTICISM

IDEALISM

PRESENTISM

ISSUE

LOCAL

SOUTH

FOREVER WILD

MARKET CHANGES




Variations on the basic themes.

i

. Ecocentrists

i

... Technocentrists

Deep Environmentalists

Soft technologists

» Lack faith in modern, large-scale technology
and its need for elitist expertise, central
authority, and inherently undemocratic

institutions

» Believe that materialism for its own sake is
wrong and that economic growth can be
geared 1o provide for the basic needs of
those below subsistence levels

* Hecognize the intrinsic
importance of nature to
being fully human

» Believe that ecological (and
other natural) laws deter-
mine morality

* Accaept the right of endan-
gered species or unique
landscapes 1o remain unmo-
lested

1
I
1
1
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+ Emphasize small scale (and

hence community identity) in
settlement, work, and leisure

+ Attempt to integrate work

and leisure through a
process of personal and
communal improvement

« Stress participation in com-

munity affairs and the rights
of minarities

Accommodators

» Believe that economic

growth and resource
exploitation can continue
indefinitely given (a) a suit-
able price structure (possibly
involving taxes, fees, and so
forth); (b) the legal right 10 a
minimum levetl of environ-
mentai quality; and (c) com-
pensation for those who
experience adverse environ-
mental or social conse-
quences

Accept new project appraisal
techniques and decision
review arrangements to
allow for wider discussion
and a genuine search for
consensus among affected
parties

Support effective environ-
mentai management agen-
cies at tha national and local
level

Cornucopians

Believe that humans can
always find a way out of diffi-
culties, either through poli-
tics, science, or technology
Believe that scientific and
technological expertise is
essential on matters of eco-
nomic growth and public
health and safety

Accept growth as the legiti-
mate goal of project
appraisal and policy formuia-
tion

Are suspicious of attempts
to widen participation in pro-
ject appraisal and policy
review

Believe that any impedi-
ments can be overcome
given the will, ingenuity, and
sufficient resources (which
arise from wealth)




ALTERNATIVE PARADIGMS |

EXCLUSIONIST PARADIGM 4 Neoclassical Economics
"Frontier economy"
unlimited resources

/
%\fattacked in the 1960’'s (e.g. Silent Spring)

SUSTAINABLE DEVELOPMENT =) Finite capabilities

"intergenerational
equity"

environmental
accounting

. 1987 Our Common Future ("Brundtland Report")

|
I
I
l
|
|
J'- two subpaths:

!——>technological innovation for reconciling
economic growth

I

———> lifestyle changes and greater global equity




POLLUTION

# conomic and population growth follow their
i historical patterns. World population rises to
more than 9 billion in 2040, and pollution

-'-IIJI:-Z;E : I'!r.i'l'.-—-fll
INDUSTRIAL OUTPUT
MOEE 1970=K0

?QF,'&]E”]:I?H,T G increases. Huge investments are needed to boost
WA R =00 BIL) % :
FOOD/PERSON | agricultural production and fo compensate for the

GLOGRAN, (ROP ECUIMNALENT® depletion of nonrenewable resources such as

fossil fuels. Ecanomic growth finally stalls under
the weight of those investments, food production
falls, the warld death rate rises

g B LT e

1900 | 2000 00
. SUSTAINABLE DEVELOPMENT

Fﬂmily planning produces an average family size
of two children per couple starting in12935.
World population eventually stabilizes at under 8
billion. Without the need to plow capital inte food
production and pollution contrel, meney goes to
pollution-prevention technologies. Within a century
the nonrenewable resources used per unit of
—p—— indusirial output plunge by 80%, and pollution falls
. g by 20%. The world sustains, at least until the year
i 2100, an annual per capita consumer goods output
1900 20600 a0 comparable to that of Western Europe in 1920

INDUSTRIAL OUTPUT
POPULATION
FOOD/PERSON
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“AFTER ALL, WERE ALL IN THE SAME BOAT.”




Panarchy

UNDERSTANDING
TRANSFORMATIONS

IN HUMAN AND
NATURAL SYSTEMS

EDITED BY
Lance H. Gunderson
C. S. Holling




Management Objectives

Control & Predict

Monitor & Adapt

Ethics and Values

Biocentric

Anthropocentric

Nature Resilient

* Influence: Complex Systems
* Indicators: Culturally Relevant
* Ethical Domain: Integrist -

Nature Random

-, -
:’I -‘:‘./
y

» Influence: Stochasticity
* Indicators: MSY
» Ethical Domain: Utilist

Nature Ephemeral

e
* Influence: Deep Ecology

* Indicators: Extinction
* Ethical Domain: Inherentist

Nature Constant

ret

* Influence: Laissez-faire
* Indicators: Abundance
* Ethical Domain: Exploitist

~Figure-4- Schema of Four Water Resources Mental Models
(adapted from Holling, 1995).
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UNDERLYING TRANSFORMATIONS

VOLATILITY

® TURBULENCE AND UNCERTAINTY
VULNERABILITY

® INTERDEPENDENCIES AND RISK
VIGILANCE

e ENVIRONMENTAL SCANNING AND PREPAREDNESS



VULNERABILITY

[b]

[c]

[d]

Fragile Physical Environment

= environmental degradation

= lack of ecosystem resilience

= history of extreme hydrological events
Fragile Economy

= economic inequalities/disparities
= Inadequate funding

Lack of Local Institutions

= lack of social resilience

= poor social protection

= marginalization

= capacity for recuperability

Lack of Preparedness

= Inadequate warning systems

= lack of training

= lack of community mobilization




Soclogeographic Vulnerability

Vulnerability cannot be differentiated into
different causes

Similar constellations of Institutions and
regimes will have diverse effects at the local
level

Existing vulnerability assessments are
Inadequate to deal with multi-scale, long-
term processes of adaptation and resilience

Integrated assessment and policy are
essential including emphasis on a

sustainable development agenda
T.E. Downing and M. Ludeke (2002)



Drivers

NATURAL
CONDITIONS
Precitation
Evaporation
Catastrophic Events

‘DEVELOPMENT &
ECONOMIC ACTIVITY
Population growth
Waste Generation
Land Use Change

Pressures

State

SUPPLY
(natura))

QUANTITY

Water Balance

Impacts

SUPPLY
{anthropogeniq

L 2

WATER DEMAND

L

POLLUTING EFFLUENTS™>

Groundwater
Rivers
Wetlands
Estuaries
Reservoirs

QUALITY
Salinization
Eutrophication
Toxic Compounds
Infectious organisms
Sedimentation

ECOSYSTEM INTEGRITY
Groundwater
Rivers
Wetlands
Estuaries

USE VALUE

Social
Health
Reacreation
Domestic Use

Economic
Agricultural
Industrial
Tourist

. 2

RESPONSES

Policy and Management Options
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Feedbacks

Cn Feedbsck amang human activity (M)

Cg Feedbeck among environmental changes @)

¢, Feedbzck among ECARs (V)

C.g Feedbzck among human activities and environmental changes
Cgy Feedback among environmentat changes and ECARs

Cny Feedback among human activities and ECARs

State of the environment
£, Siate of the present environment
E, State of the environment at time 2

Summary of causality and feedback operating to produce cumulative effects

{CEs). Black arrowheads indicate direction of inductive reasoning and gray arrowheads
show the direction of deductive reasoning.




The EEA Typology of Indicators
Indicators can be classified into 4 simple groups which address the
following questions:

e ‘What is happening to the environment and to humans?’ (Type A or
Descriptive Indicators)

e ‘Does it matter?’ (Type B or Performance indicators)
e ‘Arc we improving?' (Type C or Efficiency indicators)

e ‘Are we on the whole better off?’ (Type D or Total Welfare indicators)




Complementary Goals for
Ecosystem Indicators

* Policy Relevance
e Technical Credibility

 Political Legitimacy



The Analytical Approach of the Millennium Ecosystem Assessment

Identify and categorize
ecosystems and ecosystem
Services

T Devel nari
Assess conditions and EVelop scenarios

trends of ecosystems and

ify li their servi
Identify links between human CIF SETVICES

societies and ecosystem
Services

: Analyze response options
Assess impact on human yz€ resp P

well-being

Identify direct and indirect
drivers Analyze uncertainty




Ecosystem Services

SUPPORTING
 SERVICES

Services
- necessary for the

production of all -
other ecosystem

- services

= Soil formation
B Nument cychng 3

! ] anary
productlon

Provisioning
Services

Products obtained
from ecosystems

W Food

B Fresh water

N Fuelwood

B Fiber

M Biochemicals :
W Genetic resources -

Regulating o

‘Services - -
Benefits obtmned o
fromregulationof .~
ecosystem processes
W Climate regulatlon
“ M Disease regulation -
B Water regu Iatzon

‘Nonmaterial beneﬁts
‘obtained from
Zecosystems
- Splritual and religious
l Recreationand

 ecotou rism

" Aesthetic =

W Inspirational :
M Educational

‘M Sense of place
‘W Cultural heritage

.‘.'Health

.M Ability to have clean air

_:fGoo Soc:al Relataons

© aesthetic and recreational

Determinants and
Constituents of Well-being

Security

B Ability to live in an
environmentally clean and
safe shelter

B Ability to reduce vulnerability

- to ecological shocks and
stress

Basic Material for
aGoodlife . - .
‘n Ab_ility to access resources

- to earn income and gain a

" FREEDOMS

livelihood - AND

: CI-_I_(_)__ICE"'II_: :

' M Ability to be adequately
. nourished
B Ability to be free from
. avoidable disease _
- W Ability to have adequate and
clean drinking water

Ability to have energy to keep 1
warm and cooE e o

: _Opportumty to express

values associated with
ecosystems ;

. ® Opportunity to 'ex.p'ress cuIturaE

“ and spiritual values associated
- with ecosystems .- .
M Opportunity to observe, study
: and learn about ecosystems




Towards a Strategy of “Vigilance”

Flexible responses, I.e., operational and strategic
flexibility
Proactive commitment, in terms of environmental

scanning and through an emphasis on risk rather than
Crisis management

River basin focus and robust transnational “regimes

Combinations of global approaches and national
plans

Ecosystemic emphasis and environmental
Interdependencies

Integrated, comprehensive management, capacity
building and organizational mobilization.



The Ultimate Paradigm
Either a

Democracy of Restraints

Or a

Tyranny of Constraints
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Ecosystemic Integrity



| 50 Reasons Not To Change

I'm not sure
my boss would It's too We don't have L .
like it. ambitious. the equipment. /) ‘ES imposible!
It's too N . "

i We'll catch o onc I don't have
expensive. flak asked me. We didn't the authority.
for that. budget for it.

That's No es mi
someonc clse’s problema. It will take It's hopeless. ) We can't
responsibility. It won't fly. too long. take
) the chance.
We've always It's too What's in it 1
it thi compti t
done it this way. plicated. for me? They won't zg
fund it. I'm not surc
It's too It's contrary mydboss .
political. We don't have to policy. would like it.
consensus We have too /;\
yet. many layers.
We're doing
OK as itis. It can't It's not
my job.
, be done. It needs more
We don’t th :
have ought. Another
the staff. We tried that It's against department .
e tradition. wicd thar, | ol
’ They're too o
There's entrenched. We're waiting
This is Aot enough time JE— for guidance
. - on that. R
just a fad. It won't work
There's no clear in this
N°. se puede. mandate. department.
Maybe. It will never fly
Maybe not. upstairs.
. It neids Me falta inimo. ;Nupca
We've never osm dytcc pasara!
done that ) . o
before. If they Imallforit.{ Theydon't It's too
don't care, why but... really want visionary.
/ shouid I? to change.
Stop.
Look inward.
Listen.
* To yourself.

To others. -




“The future Is not result of choices
among alternative paths offered by the
present, but a place that is created ---
created first in mind and will, created
next In activity. The future Is not some
place we are going to, but one we are
creating. The paths to It are not found
but made, and this activity of making
them changes both the maker and the
destination.”

John Schaar
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‘The world according to Huntington
: Aaglds N -

ORTHODgx T

' Source: Adapted by The Ecbnorﬁistufrom “The Clash of Civilisations and the Remaking of World Order” by Samuel Huntington




conventional worlds

barbarization

b
raoat

" great transitions

Source: Gunderson and Holling, 2002




Emerging Operational Principles

e Envisioning

Share the dream, share the goals
« Empowerment

Joint decision making, power sharing
 Enactment

Implementation, civic engagement



POLITICIANS
[elected representatives
policy generators]

PROFESSIONALS
[knowledge generators
researchers
data & information]

PRACTITIONERS
[implementors
administrators]

PUBLIC
[recipients]



THE ON-GOING CHALLENCE OF RELATING:

Legal Mandates Professional Standards

Prudent

Public Desires



The Politics of Transformation

e Building Data / DSS
e Expanding Knowledge / Judgement
e Creating Institutions / Capacity Building
e Mobilize Resources

® Articulate Values



1. 2, 3. 4,

Where are Where are Where do we How do we
we now? we going? want to be? get there?
COMMUNITY TREND VISION ~ ACTION
PROFILE STATEMENT STATEMENT PLAN

* Descriptive Information * Trend Information * Preferred Scenario ~ * Goals, Strategies & Actions

* Community Values * Probable/Possible Scenarios * Community Vision “+ Action Agendas & Priorities




THE RANGE OF PUBLIC ENGAGEMENT

AWARENESS INVOLVEMENT PARTICIPATION
DEMOGRATIC

DELEGATION
OF POWER,
SHARED
LEADERSHIP

INTERNALIZED
APPROACH
CLOSED
SYSTEM

INFORMATION CONSULTATION JOINT

PERSUASION EDUCATION
FEEDBACK PLANNING

PARTICIPATORY
MONOLOGUE DIA GUE PLANNING

— X %% XX —



! After all the debates and polls, it’s back to real politics!”

“Ar last




WHY IS IT SO DIFFICULT TO “MAKE IT HAPPEN?”

T

THE FORCES OF HISTORY
& EXPERIENCE

1. THE INERTIA OF HABIT
2. THE INERTIA OF HISTORY

3. THE INERITA OF EQUILIBRIUM

FUNDAMENTAL CONFLICTS

A. COGNITIVE CONFLICTS
B. STAKEHOLDER CONFLICTS

C. IDEOLOGICAL CONFLICTS



