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To Think like an Ecosystem:
or

It’'s not nice to Impose externalities
on Mother Nature




To Think like an Ecosystem:

An externality Is a secondary or
LUnintended consegquence—

also called Social Costs
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What Is a System?

A system Is a set of facts, principles, rules, etc.,
classified or arranged in a regular, orderly form,
SO as to show a loegical plan linking the various
parts.




How would an Environmentally' Responsible Organization
Make a Cup of Cofifee?

It might first examine the making ofi a cup ofi coffee
as a system.




How would an Environmentally' Responsible Organization
Make a Cup of Coffee?

What set of facts, principles, rules, etc., can be
classified or arranged In a regular, orderly form,
SO as to show a loegical plan linking the various
parts of making a cup of coffee?






BIESSIESNE



\What service does a cup ofi coffee provide?

A pick-me-up ?
A pleasant taste & feel ?
A settling ofi my mood ?
A psychological benefit ?



\What service does a cup ofi coffee provide?

Comtort
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What Is an Ecosystem?

“A community of organisms that interact with one
another and with the physical conditions and chemical
sulbstances that characterize their environment.”
(Morgan, et al.)




What Is an Ecosystem?

The parts

Members of a biological community are classified as
either a proeducer or a consumer .

Producers are typically green plants.
Consumers are herbivores, carnivores, or omnivores.

Food chains or food webs can be constructed by
noting wWho eats whem; in a biologicall community.-



What Is an Ecosystem?

The Elow of Energy

All biological processes In an ecosystem run on current solar income.

Solar energy Is “captured” by green plants through photosynthesis. Green
plants comprise the 15 Trophic Level in an ecosystem. About 1% of the solar
energy that impinges on the earth Is captured in green plants.

Energy then “flows” from this trophic level through subseguent trophic levels
of an ecosystem.

As energy flows from one tropic level to the next, some of that energy no
longer is capable of doing work. This is a conseguence of the 2" |_aw of
Thermodynamics.



The Path of Energy Flow: Who Eats Whom in Ecosystem s
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Energy cannot be created or destroyed
Law: off Conservation

Energy tends to spread spontaneously
2nd Law: off Thermodynamics




What Is an Ecosystem?

The Cycling ofi Materials

Matter moves in biogeochemical cycles among
The Lithosphere
The Hydrosphere
The Atmosphere
The Biosphere



Hydrosphere

I

Biosphere

Lithosphere

< > Atmosphere




Common chemical elements in living tissue

Carbon
Oxygen
Nitrogen
Phosphorus
Sulfur




Common chemical elements in living tissue

These elements combine to make such
components of protoplasm as:

Proteins
Carbohydrates
Lipids
Nucleotides



Matter Is not created or destroyed; It merely is moved
around.

Law: off Conservation
Matter tends to spread spontaneously

2nd Law: of Thermoedynamics

Biological & economic value Is in concentration and
structure ofi matter

Quality,

Consumption

Green cells are essentially the only net preducer of
concentration and structure

PIGIeSY/AINESIS



The making of a cotten shirt




Principles of Natural Systems

Processes Run on Current Solar Income




What Is a System?
What Is an Ecosystem?

v [ Why should we think like an ecosystem?
How does one think like an ecosystem?




Why should we think like an
ecosystem?

So we can Behave like an ecosystem!




Behaving like an Ecosystem

Promotes and preserves the “services”
provided by ecosystem




Value of Ecosystem Services

Eco System Services Value (trillion $ US)
Soil formation

17.1

Recreation

3.0

Nutrient cycling 2.3
\Water regulation and supply 2.3
Climate regulation (temp. & precip.) 1.8
Habitat 1.4
Flood and Storm Protection 1.1
Food and raw materials production 0.8
Genetic resources 0.8
Atmospheric gas balance 0.7
Pollination 0.4
All other services ()

Total Value of ecosystem services =
33.3



Behaving Like an Ecosystem

Supports acting In an environmentally
sustainable manner --

One that “Meets... the needs of present
generations without compromising the ability of
future generations to meet their own needs”

President 's Council on Sustainable Development



Why must we Behave Like an Ecosystem?




The Funnel




Natural Strategies Inc




Biological Evolution




Reverse Evolution




What Is a System?

What Is an Ecosystem?

Why should we think like an ecosystem?
\ -1 How does one think like an ecosystem?

|_L




.
The Natural Step

An Organization founded by Karl-Henrik Robert

The Natural Step provides a framework for decision
making and organizing environmental indicators  to
be used by organizations wishing to behave in a
manner that will tend towards being environmentally:
sustainable.



The Natural Step Emphasizes

Principles over Details
Shared Framework
Common Language
Focusing ‘upstream:

Non-negotiable System Conditions
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System Condition #1.

Substances from the Earth’s crust must not
systematically increase In nature
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This means: fossil fuels, metals and other minerals must not be extracted at a faster rate than

their slow redeiosit into the Earth’s crust.



System Condition #1.




Atmospheric Concentration of Carbon Dioxide

Parts Per Million by Volume
370
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World Mean Temperature 1866-1998
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System Condition #2

Substances produced by society must not
systematically increase in nature

This means: substances must not be produced faster than they can be broken
down and be reintegrated into the cycles of nature or be deposited in the Earth’s
crust.
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System Condition #3

The physical basis for the productivity and diversity.
of nature must not be systematically deteriorated

This means: The productive surfaces of nature must not be diminished in quality, and we must
not harvest more from nature than can be recreated or renewed







System Condition #4

There must be fair
and efficient use of
resources with
respect to meeting
human needs

This means: basic human needs must be met with the most resource efficient methods
possible, including equitable resource distribution



20% ofi the
population
CONSUMes

80% of Its
resources!!




Four System Conditions




Aldo Leopold’s Land Ethic

“A thing Is right when It tends to
preserve the integrity, stability and
beauty of the biotic community. Itis
wrong when it tends otherwise.”



