
Developers

Builders / 
contractors

Landowners

Demolition
Crew

Hires for
new builds

Hires for
renovations

Hires to manage
new builds

Hires

Centrally 
managed 
waste bin

Subcontractors

Hires

Carpenters / 
labourers

Employs

Drywall, 
shingles, 

insulation

Individually
manages

Disposes

Individually
manages

Development 
Industry

Disposes

Waste haulers

Manages

Contracts

Wasteco 
private 
transfer 
station

City transfer
station

Provides as
a service

Waste

Clean 
wood 

downcycle

Metal 
Processing

Intake
Single
central
weigh

Concrete

User diverts
from dump

Manages

Waste: 
pressure 

treated, spray 
foam, lath & 

plaster, plastic, 
windows, 

doors, lighting 
fixtures, 

plumbing, 
carpets, 

unseparated 
and 

contaminated 
CRD

Wood

Metal

Intake
$128/t for residents
$94/t for haulers

$84/t

Cost
recovery +

Drywall

Brick & 
Procelain, 
concrete

$86/t

$74/t

Shingles

Segregated CRD

User separates
Ad hoc
separation

Building
Services

Facilities and 
Energy 

Management

Transportation

Planning

Solid 
Waste 

Resources

City of 
Guelph

Inspects compliance
with building code and approves
building and demolition permits

Sets and enforces official plan, zoning,
building standards and by- laws

Approves site plans
and development applications
(studies, designs, reports)

Seeks zoning and/or official
plan amendments, site plan
and development applications

Procures to build
and renovate facilities

Manages & sets
tipping fees

GFL KitchenerTransfers Try RecyclingTransfers TrypaveGrinds up

DJ LockhartTransfers

New West 
Gypsum 
(Oakville)

Transfers

Metal recycler 
Benmet or 

Gerdau
Transfers

Budget Enviro
Hamilton

Transfers

Road baseGrinds

Gypsum
Grinds

MetalMelts

Mulch for 
agricultural 

spread
Grinds

Province of 
Ontario

Municipal
Affairs and 

Housing

Transport
(MTO)

Environment
(MECP)

Heritage

Manages Environmental
Compliance Approvals (ECAs)

Sets the ON Building Code

Sets the planning framework,
through the Planning Act and
Provincial Policy Statement Limits recycled

content in asphalt on
MTO roads and highways

Contaminated
loads $140/t

Private & 
public

landfills

Bulk volume landfill tipping rates
as low as $30 to $50/t

Procures to build roads

Assesses development applications and
building and demolition permits in heritage 
zones

metal and 
some 

cardboardSeparates and sends
to be recycled

US landfills
Provides cost pressure:
Bulk volume landfill tipping rates
as low as $14/t

Cardboard

Free

Subsidizes
cost to process

$94/t

Seeks building and demolition permits

Road
builders

Provides Environmental Activity
and Sector Registry (EASR)

Paper
Separates

Concrete

Porcelaine

Grinds
up

Grinds
up

Collects

Requires Alternative Solutions
framework (or engineer sign-off) 
for the reuse of structural materials

Labour

Limits sorting of CRD materials over
health and safety concerns

Kitchens, 
metal, 

cabinets, 
flooring, 
faucets, 

appliances, 
sinks, 

vanities, 
etc.

Invites to selectively deconstruct
before demolition

Habitat for 
Humanity 
ReStore

Salvages
and resells

Provides tax receipt for salvaged items

Sets property taxes and
development fees

Requires source separation of waste on large
ICI demolitions and construction sites
through O. Reg. 103/94

New 
Drywall

Reclaimed materials

Sets the waste framework
through the Environmental
Protection Act and the
Environmental Assessment Act

“ “

“ “

“ “

“ “

“ “

“ ““ ““ ““ “ Punishing contamination 
reducing diversion`
The CRD waste recycling system in the City of Guelph is 
costly (relative to the labour to achieve clean loads), poorly 
signed and advertised. In an effort to increase diversion, 
the city put a fee on contaminated loads to incentivize clean 
loads (and increased the cost to dump). The added risk, 
cost, and time sent haulers to private transfer stations and 
their loads to the landfill.
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Crude oil

Wood

Limestone
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Fruits & 
vegetables

Metals

Sand, gravel &
crushed rock

Diverted 16.3%

83.7% Landfilled

Heavy 
Industry 10.5%

Agriculture 9%

Electricity 8.3%

Waste 7%

Buildings 12.5% 27.6%
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25.1% Transport

Transport 23%

Other 6%

37%
Other

industry 23%

Other
construction

industry
10%

10%
Buildings
construction
industry
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(indirect)
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(direct)3%
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(direct)6%
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ReBUILDING THE 
ROYAL CITY
An exploration into diverting construction, demolition and 
renovation waste and constructing the circular-built 
environment in Guelph-Wellington
The Guelph-Wellington construction industry and regulators face interlinked climate 
and affordability crises and numerous challenges to build net-zero, resilient, 
circular, and affordable homes and buildings. Globally, resource demand is 
expected to double, Canadian landfills are overflowing with construction, 
renovation, and demolition (CRD) waste, while Ontario is set to run out of landfill 
space. Today, because of cheap landfills, low-cost virgin materials, and limited policy 
support, most CRD materials end up in landfill. A number of interventions can help 
increase the circularity of CRD materials through deconstruction, source separation, 
materials reuse, and the design and operation of circular buildings. 

Global resource use set to double
The building sector is responsible for 40% of global resource use and the 
consumption of raw materials is set to nearly double by 2060. Meanwhile, the global 
buildings and construction sector accounted for 37% of carbon emissions in 2020.

Future projected global 
resource use

Global buildings and 
construction emissions 

Construction waste and carbon 
pollution in Canada
In Canada, 3.4 million tonnes of CRD materials are sent to landfill annually and only 
about 0.6 MT (16%) of CRD materials are recycled or reused. In 2019, the building 
sector accounted for 12.5% of Canada’s total GHG emissions, primarily from 
burning fossil fuels for heating (18% with electricity included). When the impact of 
construction, materials and waste is included, the number is much larger.

Canada’s CRD waste Canada’s carbon emissions

Ontario’s shrinking landfill capacity
Ontario is one of the lowest cost provinces for landfill tipping fees, while also next 
door to even cheaper jurisdictions in the United States. As a result, 27% of Ontario 
waste is landfilled in the US. In Ontario, over 60% of Ontario’s waste is disposed of 
in seven landfills, while Ontario’s current landfills are projected to reach capacity in 
10 to 15 years, depending on the availability of US exports.

Expanding the local circular 
building ecosystem
The circular built environment has many facets related to the design, operation, 
deconstruction, reuse, and diversion of building materials. In Guelph and Ontario 
more broadly, diverting CRD waste from landfill has a clearer and easier path 
forward. Changing the way buildings are designed is more complex but would have 
the biggest longer-term impact.

Volume &
economic 

opportunity

Plastic Windows Lights Plumbing Carpets

Gravel Cabinets Shingles Brick

Concrete Drywall Wood

Metal Cardboard

Pyramid of RePossibility
Growing the reuse and recycled building materials market will fuel the economic 
promise of a circular built environment where buildings are materials banks 
logistically deconstructed to match the just-in-time needs of new builds. Knocking 
down barriers to foster the reuse of concrete, wood, and gypsum would help 
considerably to improve diversion and build the foundation of a circular 
economy.

CRD waste 
diversion

Recycled
materials Reclaimed

materials

Building 
operation

Lowest impact

Greatest impact

MaturityInfancy

Deconstruction

Building 
design

Source 
separation

Events and trends
Current issues driving the system and 

leading to change

Causes
Social, technological, economic, 

environmental, and political forces

Paradigms
Worldview and values that sus-

tain the trends & causes

WHY DON’T WE BUILD 
CIRCULAR?
Deep rooted societal myths, backed by structural 
market forces and entrenched policy pathways, 
shape our perception of economic value. This 
status quo is being confronted by crises that 
challenge this worldview.

1

Compounding climate, health, and housing crises challenge our 
current economic and regulatory environments that 
perpetuate a take-make-waste system, but deep-rooted forces 
work to keep our linear and siloed economic thinking in place.

Landfills filling 
up and opposi-
tion to new 
landfills  

Rising fuel 
and 
transportation 
costs   

Growing focus 
on embodied 
carbon 
emissions and 
prefabrication  

Increasing 
cost of virgin 
materials and 
supply chain 
disruptions  

Growing 
frequency of 
extreme 
weather 
events  

Limited subsi-
dies, regula-
tions and 
standards on 
end of life for 
buildings

Lack of a 
resale/salvage 
market

Lack of 
consistent 
data

Unambitious 
building code

Slow, complex 
and uncertain 
Environmental 
Compliance 
Approval 
process

Expanding 
sprawl, 
slowed urban-
ization and 
lack of afford-
able housing

Labour and 
skills shortage

Growth of 
climate change 
mitigation and 
adaptation 
policy

Urban 
densification 

Increasing 
demand for 
high-quality 
private 
sector ESG 
strategies

Growing 
climate 
concern, costs, 
and insurance

Undervalued 
cost of waste 
and 
externalities in 
North America

Buildings 
designed for 
investors not 
owner / 
operators

Low-cost bid 
purchasing

High upfront 
investment 
costs and a 
lack of circular 
economy 
infrastructure

Siloed policy 
making between 
mitigation, 
resilience & 
circular 
economy 
communities

Cost-recovery 
waste 
management 
services

2

Metaphors
Deep myths that maintain the 

system or are leading to change

REGULATING THE 
STATUS QUO?
Shaped by the provincial government’s planning, 
building, and waste frameworks, in competition with 
neighbouring municipalities, and facing criticism for 
lengthening delays and process, local governments 
nevertheless have a number of front-line regulatory 
interactions with the building and waste industries to 
shape circular economy policies and outcomes. 
The building industry needs to build more homes, faster, while facing 
rising interest rates and fuel costs, labour shortages, and increasingly  
delayed municipal processes. To build a more circular economy, 
provincial leadership would have the biggest and sustained impact 
system-wide. Nevertheless, through demolition permits, site plan 
control, heritage preservation, property taxes, fees, building permits, 
zoning, capital worksroad building, transfer stations, real property, and 
procurement, municipal governments have a number of levers to 
support, fund, and mandate the development of the circular built 
environment in Guelph- Wellington. 

The building industry operates under tight 
timelines and margins, while avoiding risk to 
maximize profit. Under existing low landfill tipping 
fees relative to recycling rates, very little 
construction and demolition waste is diverted 
consistently. Some innovators work under the 
constraints while others look for policy change 
before committing more resources.

3 ADDING ECONOMIC 
VALUE TO WASTE AND 
BUILDING CIRCULAR

Circularity is not being incorporated into building design. Deconstruction 
and source separation of waste in small-scale residential projects is virtually 
non-existent (except in some kitchen renovations and other ad hoc situa-
tions). Deconstruction exists in a few unique larger projects and while 
source separation is required in large industrial, commercial and institution-
al projects, recycling is not. Today, only metal is diverted consistently. While 
builders show some effort to maximize resource efficiency and reduce 
waste, the demolition industry is rooted in a low-bid, fast work, all waste 
process. Meanwhile, most materials that are recycled are downcycled (pri-
marily into landfill cover or fuelstock).

In 2006, when we 
introduced Energy Star [low 
energy building 
certification], people in 
Guelph were far more 
receptive to it.

Home Builder

Source separating I think 
it'd be pretty complicated to 
do it. To make it financially 
feasible for our customers, 
it would really heavily 
depend on what the fund-
ing was for that sort of 
thing. 

Waste Hauler

Right now for us, it's space, 
space for storage. We actual-
ly have a big sale right now 
because we've maxed out 
all our warehouse space...-
Looking for storage in 
Guelph is very difficult right 
now, especially affordable. 

ReStore manager

I ran a C&D [construction 
and demolition], MRF [Mate-
rial Recovery Facility] for 
five years and there's no 
real good automated 
process for doing it. So now 
you're looking at a manual 
process, and staffing that 
manual process is very, very 
challenging. 

Veteran Waste Manage-
ment Professional

It's free trade. It's a com-
modity, right. But I could 
send this [waste] to Michi-
gan for about $14 Canadian 
a ton at the gate admission. 

Owner of CRD Recycler 

We would require roughly 
40,000 tonnes of incoming 
feedstock [asphalt shingles] 
per year to justify our 
plant...but we're confident 
that there's adequate feed-
stock for the facility. It 
provides 10 to 15 jobs at 
each plant. We're just trying 
to find the best location to 
put this thing. 

Asphalt shingle recycler

Come September first, we'll 
start manufacturing our 
own [reclaimed wood] prod-
ucts and looking to scale 
that manufacturing. My goal 
is to also have a manufactur-
ing hub in Ontario in the 
GTA, and it'd be like a 
funnel from all regions to 
get that material to us.

Deconstruction company 
owner

Landfills filling up and resources 
depleting

4 SHIFTING TO CIRCULAR 
BEHAVIOUR

The fast demolish, build, and dump development process depends on easy 
access to cheap virgin materials – materials that are often subsidized and do 
not account for the environmental externalities or end of life management. 
Further, the development industry needs low-cost landfill space to keep costs 
down – a need facilitated by low Ontario (and even lower US) tipping fees. 
Only when either becomes untenable, because of policy or economic change, 
will this system significantly shift behaviour away from its current 
take-make-waste process.

“ “The CSA Z782 Design for 
Disassembly guideline was 
groundbreaking when it 
was developed back in 2008 
and it became the seed 
document for an ISO 
standard, but the problem 
was we didn’t use it in 
Canada.

Standard Author

“ “When we're doing 
renovation work, we're not 
deconstructing as much as I 
would like, or we're building 
new homes and taking 
down existing homes in 
their place. I haven't been 
able to find a way to make it 
economically viable.

High Performance Builder

We did have a trial of four 
or five years ago, with a 
different general contractor 
and we received back not 
only insulation, but gypsum 
and shopping carts and so 
that's a real challenge.

High-performance 
Building Component 
Manufacturer

We added 50% to our fee 
and if you bring us mixed 
C&D [construction and 
demolition waste], it's going 
to cost you that much 
money. Some companies 
have identified hey, you 
know, we can go to a 
different operation. 

Veteran public waste 
management professional

Reusing materials 
is expensive, 
inconsistent, 

complicated and 
under vaued
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The building 
market depends 

on cheap 
landfills and 

virgin materials

Reclaimed and recycled materials are expensive compared to artificially low 
virgin materials because of the labour involved in harvesting reclaimed 
resources. The materials are inconsistent because of the lack of built-up 
supply chain and economies of scale. They are hard to use because it is a 
non-standard structural building material resulting in extra time and costs to 
certify their usability under the building code. Reclaimed and recycled build-
ing materials are under-appreciated because of limited policy support and 
industry-led status quo bias.

Since the market is under-developed, it is mainly boutique builders using 
them in expensive custom projects, which sends the majority of materials to 
landfill and keeps a robust reclaimed materials market out of reach.

Undeveloped reclaimed and 
recycled materials market

Process is punishing for 
actions outside of the 
control of the hauler

Good Intentions 
to increase CRD 
waste diversion

CRD waste 
to landfill

Fee for 
contaminated 

loads

Risk, cost 
and time

-

+

++

• Collaborate with the provincial government to expand the reach of 
O.Reg 103/94 Industrial, Commercial And Institutional Source 
Separation Programs to include more sites and to require recycling.

• Develop support for a landfill ban on clean wood and concrete. Bans 
are used in other jurisdictions to increase diversion and recycling of 
specific products.

• Participate in the process to develop building standards, guidelines 
and code changes to support the use of reclaimed and recycled 
content building materials.

• Collaborate with other municipalities and private-sector partners to 
explore how municipalities can improve data collection and usage in 
the built environment especially for smaller and rural municipalities.

• Advocate to the provincial government to provide collected data from 
private waste facilities as part of the private facilities' Environmental 
Compliance Approval reporting requirements. 

• Advocate for the updating of Ministry of Transportation highway 
specifications to increase the use of recycled asphalt and concrete 
aggregate.

* Green standards may no loner be available because of recent provincial changes.

   Create market demand 
• Offer free promotion through city channels (e.g. section on building 

permit application portal) for CRD businesses that support zero-waste 
construction objectives (e.g. waste haulers that source-separate).

• Explore issuing a Zero Waste Construction Guide for residents that 
highlights recycling options in the area and CRD companies committed 
to low-waste construction practices. 

• Offer residents lawn signs indicating to neighbours that they’re commit-
ted to a “Low Carbon, Zero Waste Renovation” as part of development 
approvals that meet particular diversion requirements. 

• Explore developing a city-supported upcycling and deconstruction hub. 
The hub would be space to process materials back into reusable build-
ing materials and upcycled into new products. It would be a 
one-stop-shop to incubate new businesses and provide experiential 
learning and ready-to-use reclaimed materials.

   Develop standards 
• Understand how various Ontario municipalities have incentivized 

green building standards for new mid- and high-rise and city-owned 
developments and explore setting targets for diversion, deconstruc-
tion, design for durability/deconstruction, and the use of circular build-
ing products (e.g. reclaimed/recycled materials). *

• Explore working with private sector building certification organizations 
to incorporate circular building design methodologies into existing 
certifications, training, and advocacy.

   Shift operations 
• Provide supporting labour and infrastructure to encourage clean 

loads, such as piloting city-owned segregated CRD bins service. Got a 
small reno, we’ll pick it up!

• Leverage behavioural analysis to redesign City Waste Resources Inno-
vation Centre signage and advertising of CRD recycling. By putting 
human behaviour at the centre of the approach, it can help nudge 
the public and private sector from information to action. 

• Explore phasing in a zero waste objective for new and renovated city 
buildings and the deconstruction of municipal buildings. Municipal 
leadership can help foster new businesses, strengthen supply chains, 
and embolden private sector participation.

• Building off of municipal leadership, develop a coalition of regional 
corporate leaders in the building industry to phase in zero waste in 
their operations, similar to Total Resource Use and Efficiency (TRUE) 
certification.

• Explore incorporating embodied carbon consideration into property 
management analyses (impacting materials choices and demolition 
and construction activities) and circularity into building operations 
(e.g. use of product as service, product-life extension, and circular 
supplies) to increase sustainability of city buildings.

OPPORTUNITIES

   Update policy 
• Re-examine a cost-recovery framework in the municipal waste 

industry to include a holistic analysis accounting for externalities and 
the economic potential of a regional circular economy.

• Leverage a quality-based selection process for the public procurement 
of architectural and engineering consulting services to create 
opportunities for high performance and circular buildings in 
Guelph-Wellington.

• Explore updating the demolition bylaw to require or incentivize 
deconstruction, source separation, and recycling of building materials 
before a certain age (e.g. 1950) to capture the most value based on 
local building types, materials used and frequency of demolition.

• Study engineering data from existing case studies to inform the pilot-
ing of procurement provisions for recycled content in municipal roads 
and buildings. 

   Provide financial incentives
• Explore reducing the tipping fee for clean segregated CRD materi-

als and eliminating the contamination penalty to incentivize more 
CRD recycling at the City of Guelph facility.

• Pilot grants and loans to support home renovation waste diver-
sion as part of proposed city-run energy efficiency programs.

There are numerous challenges in moving circularity forward in the 
built environment, especially when looking at its maturity 
compared to efforts to bolster energy efficiency or resiliency. There 
are far fewer standards, regulations, incentives, practitioners, 
associations, policy communities, training opportunities, pilots, 
certifications, start-ups, corporate leaders, and more. 

While there are lots of challenges, there are also many potential 
opportunities that can help increase diversion, deconstruction, 
materials reuse, and the development of circular buildings in 
Guelph/Wellington. 

Below is not a to-do-list; it’s a list of opportunities that reflect the 
experience of other jurisdictions, builds on solutions from related 
policy disciplines, and fills gaps identified in our stakeholder 
research.

ZWETL’s work is generously supported by: COIL is a Smart Cities initiative (coil.eco) by:

-
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Negative impact

Positive impact

Delay

Advocate and collaborate 

Consumption in gigatonnes
Source: OECD, 2019 Source: UNEP, 2020`

Source: CCME 2019 Source: ECCC, 2022

Source: OMWA, 2021

Change Status
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2017 2060 projection
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focused 
economy
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free 
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Increasing 
technological 
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in the building 
and component 
manufacturing  
industries
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