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Asynchronous & Asymmetrical Activity

Adapted from: “What Barriers?  What Bridges? by C.S. Hollings in Barriers and Bridges, editors Lance H. Gunderson, et al. 1995, p.23
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Ecosystem Cycle

Adapted from“What Barriers?  What Bridges? by C.S. Hollings in Barriers and Bridges, editors Lance H. Gunderson, et al. 1995, p.22
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Resilient Mosaic Landscapes
created from asynchronous & asymmetrical activity
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Productivity of Homogeneous Landscapes

& the Paradox of Control*

* The more we control, the more vulnerable we become.
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Malthus Revisited

Spatial Variability Spatial Homogeneity

local extinctions, but systemic resilience boom-bust of both populations to extinction

1958 Carl Huffaker, UC Berkeley experiment:  

populations of spider mites eat oranges & predators 

eat spider mites.  What happens when supply of 

oranges varies & boundaries are removed?

Reported in “An Ecologist View of the Malthusian Conflict” by C.S. Holling, in Population, Econmic

Development and the Environment, K. Lindahl-Kiessling & H. Landberg, Ed., OUP, New York, 1994

Conclusion: boundaries create variability & variability creates resilience
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Interlocking Timescales - in Years
Social & Political Timescales

0 10 20 30 40 50 60 70

Lifetime of child born 1990

Agreeing to & stopping CFC production

Child to finish university

Child to finish primary school

US presidential term

US Congressional term

Timescales of Creation & Restoration

0 200 400 600 800 1000 1200

African baobab tree 

becomes 5 metres wide

Natrual rate of extinction for mammals = 1/400 yrs

1 inch top soil formed

CFCs cleaned from stratosphere

Chemical fertilizers cleaned from soil

Sahara desert advances 350 km

Released CFC molecules reach stratosphere

Timescales of Destruction

0 5 10 15 20

PCB's released in USA to reach English soil

Erosion of 1 inch of top soil from bared ground

1980-90 154 mln ha tropical forest lost

Extinction of mammals since 1500 - 1/ 5.5 yrs

Economic Timescales

0 5 10 15 20 25 30 35 40 45

Long wave economic cycle

Operating life of 1990 electricity 
generating plant

Payback for major corporate investment

Longest forward contracts for oil

Avg. US business cycle

Longest forward contracts for wheat
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Places to Intervene in a Human System

Adapted from: “Places to Intervene in a System” by Donella H. Meadows, in Whole Earth, Winter 1997, p.78-84

Numbers:
subsidies, taxes, standards

Material stocks & flows

Negative feedback loops

Positive feedback loops

Information flows

Rules: 
incentives, punishments, etc

Power of Self-organisation

The goals of the system

Mindset or paradigm

Effectiveness 

increases

Effectiveness 

increases
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Mismatched Human & Natural Systems
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Basic Ecological Principles

1. Nothing stands alone.

2. Mutual influences exist among individuals.

3. Limiting factors play a dominant role.

4. Biotic communities differ.

5. Species form networks of relationships.

6. Complete eco-systems have producers, consumers & decomposers.

7. Biological interactions are usually multiple & cumulative.

8. There are frequent synergisms -- greater than the sum of their parts.

9. Ecological reactions or interactions are often delayed.

10. Threshold effects are common.

11. Human populations are subject to ecological principles.

12. Planet earth is a finite and closed ecological system.

Sources: Global Ecology in Human Perspective by Charles H.Southwick  1996, p. 34-36
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Exponential Growth

Growth rates Growth rates Growth rates Growth rates ---- %/yr%/yr%/yr%/yr Doubling Time Doubling Time Doubling Time Doubling Time ---- yrsyrsyrsyrs

0.1 700

0.5 140

1.0 70

2.0 35

3.0 23

4.0 18

5.0 14

7.0 10

10.1 7

DOUBLING TIMESDOUBLING TIMESDOUBLING TIMESDOUBLING TIMES

Source: DH. Meadows, et al: Beyond the Limits, 1992
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World Population 1000-2050
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A rising population seeking a rising 

standard of  living 

=> ecological pressure



Cribsheet598, B.J. Heinzen 1998, p. 13

A Common Assumption
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Three Economic Eras

agriculture

industry

ecology

The 

next

“industrial”

revolution

finite natural resource base
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CHARACTERISTICS OF SYSTEMS SET UP TO ‘GOVERN THE COMMONS’

taken from Governing the Commons: the evolution of institutions for collective action , passim

by Elinor Ostrom, Cambridge University Press, 1990, reprinted 1996

by B.J. Heinzen, 1997

Common Problems Design Principles of Successful

Systems

Start-ups & How They Grow Causes of Failure to Begin

• Free-riding
• Establishing the commitment

to follow the rules
• Creating new institutions
• Monitoring use

• Clear boundaries defining

ecosystems, number of

users, fairness
• Good fit between system

rules & ecosystem

characteristics
• Monitoring of use done by

users
• Graduated sanctions ensure

compliance (“let the

punishment fit the crime”)
• No interference from higher

authorities
• Nested enterprises (the

principle of subsidiarity)

• Recognition/acceptance of

the problem
• Agreement to secure

baseline data showing state

of eco-system
• Low cost way to work

together is agreed (e.g. a

forum for discussion);

sometimes this is driven by

the threat of others (e.g.

courts) stepping in
• A small number of key actors

show progress is possible
• Initial successful agreements

are imitated by others
• Ratification of agreements by

courts or governments

• Too many actors involved
• Too many actors are needed

to show progress in starting
• Short term discount rates of

users
• Dis-similarities of interests
• Leadership qualities lacking

in key individuals
• Too big a job is attempted,

too fast
• External interference
• High information &

transaction costs


