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Eco-efficiency

Sustainable development

Sustainable production and consumption
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93% of resources are “consumed” before
becoming saleable products.

Of the 7% of resources that become a product,
80% are used only once before becoming
waste.

99% of products become waste within 6 weeks

of sale.

Allenby and Richards. 1994. U.S. National Academy of
Engineering
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Nature as model? ONTVERSTTY

Ecosystems are resilient and relatively
stable because of the biodiversity of species
organized in complex web of relationships

A major portion of the energy flows in a
system are consumed in decomposition
processes that make nutrients available

Relationships are maintained through self-
organizing processes rather than top-down
control.
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N
Renewable energy is the main source of
power for living systems

In natural systems, there is no waste in the
sense of matter that cannot be recycled or
absorbed constructively

Concentrated toxic materials are generated
and used locally

Each individual of a species in an
ecosystem acts independently, yet its
activity patterns mesh cooperatively with
those of other species



Rethinking industrial DALHOUSIE

UNIVERSITY
development
- 000000000000

Recognizing that resources flow between
environmental and industrial systems.

Thinking of products and materials as assets.

o Forestry companies as fiber management
companies

o Mining companies as mineral management
companies

o XeroX, Interface: extended product responsibility
Thinking of wastes as resources.

Thinking of life-cycles rather than linear
production systems.
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Industrial symbiosis,
Kalundborg, Denmark
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Bio-industrial clusters:
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The brewery-based zero emissions cluster
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Industrial - community
symbiosis in Finland
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ﬂ'@ The Burnside Ecosystem Model
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If we are truly interested in sustainable production
and consumption or environmentally sustainable
industrial systems, then we need to ensure that

both the products and by-products of an
iIndustrial enterprise can be effectively used for a
productive and ecologically sound purpose

the materials of any product can be recycled or
iIncorporated into a productive and ecologically
sound purpose at their end of their intended use



Back to basics: Nature as DALHOUSIE
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Mother Nature may not be perfect, from a
human point of view, but she has been
experimenting for millions of years and has
developed all kinds of mechanisms and
products that are much more elegant than
anything we have produced. Perhaps we
should be taking our cues from her.
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“The world we have created today as a result of
our thinking thus far, has problems which cannot
be solved by thinking the way we thought when
we created them.”
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