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Unlike natural systems, modern human societies process w Eﬁ{-'\%?{lsjls%g
resources in a linear fashion, creating wastes faster than they can o
be reconstituted into usable resources.
6% Product
94% Waste

On average 94% of the raw materials used in creating a product ends up as waste;
only 6% ends up in the final product.

Source: www.greeningofindustry.org



http://www.greeningofindustry.org/

DALHOUSIE
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According to the (UK)National Industrial Symbiosis Program:

O Industrial symbiosis engages traditionally separate industries and
other organizations in a network to foster innovative strategies for
more sustainable resource use (including materials, energy, water,
assets, expertise, logistics, etc).

o Through the network, business opportunities are identified leading
to mutually profitable transactions for innovative sourcing of
required inputs and value added destinations for non-product
outputs.

Industrial Symbiosis aligns profit and economic development
with environmental considerations

Industrial Synergies advance ¥ DALHOUSIE
sustainability in the industrial system
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INCREASES REDUCES

Jobs Use of virgin resources
Profits Use of potable water
Sales Hazardous waste
Learning CO,_emissions
Innovation Transport
New business Pollution
Inward investment Landfill
Knowledge transfer Costs
Risk

Utilisation of assets

Excerpts from an independent  §gDALHOUSIE
economic audit of NISP

This economic valuation report highlighted the achievements of the National Industrial

Symbiosis Programme (NISP) throughout England, working with industry to develop
opportunities using the symbiosis approach. After nearly 5 years NISP has delivered value to
businesses, the environment and communi
and cost efficiency, as well as delivering environmental and community benefits.

o The highlights from our review of the Key
(cumulative, excluding persistence effects) for English regions only are:

O  More than 7 million tonnes of waste have been diverted from landfill, including 0.363m tonnes of
hazardous waste;

o Carbon dioxide (equivalent) savings of over 5 million tonnes;

Virgin materials saved of around 9.7 million tonnes; and

O Water saved of 9.5million tonnes.

This activity promoted by NISP has generated (at the gross level) in excess of £176m of sales
and £156m of cost savings for participating companies (excluding additional savings accrued
from the persistence effect). This has led directly to over 8,770 jobs being safeguarded and
created. Cost to government has been £25m over the same time period




Aligning the economy and the environment:

Can IS be an example of

sustainable o0designd?
I

.P o E m Nova Scotia Opportunities for Sustainable
l“u Prosperity

— legislationaimedat cr eat i n

thriving Nova Scotia that is the best

place in Canada to live, work, do

e o business, and r ai
Economic Development, 2006)
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Sustainable

Nova Scotia Environmental Goals and
Sustainable Prosperity Act (EGSPA)
ol egi sl ation ai me
province one of the cleanest and most
sustainable environments in the world

by 20206 (NSDE, 2
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Sustainable prosperity
Iy

Need to see industrial symbiosis as a contributing strategy for
achieving sustainable prosperity. We need to:

O ldentify the available by-products. Most businesses / industries do not
readily recognize them.

o ldentify opportunities for use of these by-products to replace resource
inputs

i.e. Develop industrial synergies between industries that have product to give
and those that that have a product need/use

O Investigate barriers that exist

O Provide solutions to overcoming these barriers
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Circular economy in Nova Scotia
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Figure 1: Circulare Economy in Nova Scotia

Europe

Forth Valley, Scotland
O Energy recovery from sewage sludge
O Ash reuse from power station in cement production

O Cenospheres as heat insulators
O Scrap tires as fuel in cement kiln
O Poultry litter as fuel in fluidised bed boiler

Heidelburg, Germany

Regranulation of polyester film roll cases for plastic

Untreated wood waste for industrial space heating
Collection of waste paper for use by a board manufacturer
Collection of fluorescent tubes for recycling

Shared collection and transport of pallets to a refurbishing company.
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Humberside, U.K.

O Production of plasterboard from by-product gypsum from a pigment

Europe

company
O Use of by-product hydrogen from chemical plants in oil refinery
O Production of bio-diesel from waste edible oils

O Production of pet food from food and fish processing wastes

Kalundborg, Denmark

O Excess gas from Statoil to Gyproc

o Fly ash from power station to cement plant

o Excess heat from power plant for district heating
O Yeats slurry from Novo Nordisk to farmers

o Liquid sufur from refinery to fertiliser industry

o Gypsum from power plant to Gyproc factory

D) Industrial Symbiosis
T Exchange of Resources |




Past Pilots

Nova Scotia Materials DALHOUSIE
UNIVERSITY
Exchange Program -

Free service that sought to
reduce waste by promoting
the exchange of reusable
materials.

Companies with surplus or
by-product materials
connected with other
businesses or individuals who
could reuse these materials
productively.



http://www.nsmaterials.com/
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Group sessions in which

Industrial Speed-Dating : R ing map business representatives are
Paper Recycling Elour milling

Dairy company company company encouraged to identify by-
sl 7 Skl ‘ products, excess materials
or wastes that could be

pallets(40'x48")

useful to other businesses.

Retailer of Paper products

office manufacturer

box bos Modeled after large-scale
: synergy workshops hosted
by the NISP.

Eco-Efficiency Centre old office squipment
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South Engdandng$pseedsi o
O 222 potential synergies

Included solutions for mixture of waste streams, including green waste,
topsoil, scrap timber, hazardous materials and web advertising.

East England

o 150 new business opportunities

Including the potential uses of concrete slabs, polypipe off-cuts, sharp
sand, clay, haulage, topsoil, wood waste, blast furnace slag and soil
stabilisation technologies.
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Small and Medium Sized Enterprises (SMEs)
oAccess to Obest practicesd that

Waste and in-efficiency is a cost that can be avoided

Opens up potential new markets / opportunities through the view of by-
product saddkoé oval ue

New SMEs come online to make use of available materials

m Recyclers, re-use

Regional Development Authorities (e.g. CorDA)

O Provided with guidance and data to aid in the innovative economic
development of the region

oFocuses on | everaging what is

o/
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Eco Efficiency Centre
5269 Morris Street

Halifax, Nova Scotia
B3J 1B6

Phone: 1.902.461.6704
Web: www.dal.ca/eco-efficiency
E-mail: michelle.adams@dal.ca

eecentre@dal.ca

Citadel Hill National Historic Site - Source: www.halifax.ca

THANK YOU!




