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About EESI...

EESI

Environmental and
Energy Study Institute

®

NON-PROFIT

Founded in 1984 by a bipartisan Congressional caucus as an independent (i.e., not
federally-funded) non-profit organization

NON-PARTISAN
Source of non-partisan information on environmental, energy, and climate policies

DIRECT ASSISTANCE

In addition to a full portfolio of federal policy work, EESI provides direct assistance to
utilities to develop “on-bill financing” programs

SUSTAINABLE SOCIETIES

Focused on win-win solutions to make our energy, buildings, and transportation sectors
sustainable, resilient, and more equitable
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Climate Change Solutions
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Other Relevant 2021 Briefings

@ April 20, 2021 Rethinking Reduce, Reuse, and Recycle: Policies and Programs to Address Waste

eesi.org/042021waste

@ February 26, 2021 Congressional Climate Camp #2: Federal Policies for High Emitting Sectors

eesi.orq/022621camp

Congressional Climate Camp #2: Federal Policies for
High Emitting Sectors
Briefing Series: Congressional Climate Camps

Rethinking Reduce, Reuse, and Recycle: Policies and

Programs to Address Waste
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*Reduce and Reuse” Briefing Series

(%) December08  Building Materials: From Production to Reuse
(%) December09  The Climate Consequences of Plastics

(%) December10 Reducing Emissions by Reducing Food Waste

Sign up for the Full Series: https://www.eesi.org/1221waste
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Impacts and Opportunities
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Carbon impacts of building
materials

Short term — carbon
reduction opportunities

Long term — moving
towards circular building
material sector




Carbon impacts of building materials
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Product lifecycle -{lembodied carbon]|focus areas
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CO2 emissions

Global

39%

Building
Operations

28%

Industry
30%

Transportation Bm!dmg
22% Materials and

Construction
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Oregon
consumption-based

30%

Building
Operations, 22%

Embodied Carbon
of Building
Materials, 8%

Other emissions,
71%

Source: Architecture 2030, DEQ 2018



Embodied vs. Operational Carbon
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Strategies to reduce embodied carbon
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* Build less e
* Reuse existing buildings oy
* Build smaller
—occupancy matters

e Reuse materials

* Optimize building
—whole building LCA

* Optimize materials
—EPDs
—other certifications

* Minimize waste
e Recover waste
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Reduction strategies — short term



City of Portland - Zoning Code
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Example: 5,000
square foot lots

City of Portland Residential Infill Project: https://www.portlandoregon.gov/bps/article/657675



https://www.portlandoregon.gov/bps/article/657675
https://www.portlandoregon.gov/bps/article/657675

Vancouver, BC —whole building LCA requirement

Pollcy

Requires reporting of
embodied emissions for all
rezoned buildings

 Equivalent annual
embodied emissions values
must be reported alongside
operational emissions in
kgCO2e/m2/year

e Data collected by city to
understand scale of
embodied emissions

http://bylaws.vancouver.ca/Bulletin/G002 2017April28.pdf



http://bylaws.vancouver.ca/Bulletin/G002_2017April28.pdf

City of Portland — Deconstruction requirement




Environmental Product Declarations (EPDs) for public purchasing

L]
Other State Efforts:
I:LEAN * Oregon
* New York
* Washington

* Minnesota
COLORADO
Federal Efforts:

* Buy clean Procurement
Requirements

CALIFORNIA


http://www.buycleancalifornia.org/

What is an Environmental Product Declarations (EPD)?

ENVIRONMENTAL IMPACTS

* Disclosure label that reports Declared Product:
the environmental impacts of Vix 45554204 - Bend Plar

P roducts Compressive strength: 4000 PSl at 28 days

Declared Unit: 1 m? of concrete
1

* Typically include impacts of raw e Homingpetentsi g 02 -
. . Crone Depletion Potential (kg CFC-11-eq) 9.8E6
material extraction, idifcation Potential (1 SOy 242
transportation, and Eutroptication Potential (g N-6q) 0.47
manufactur‘ing Photochemical Czone Creation Potential (kg Cs-eqg) 58.0

Abiotic Depletion, non-fossil (kg Sb-aq) 1.2E6
Abiotic Depletion, fossil (W) 1,229
Total Waste Disposed (kg) 276

* Third party certified against ISO

Consumption of Freshwatar (m3) 289

Product Components: natural aggregate (ASTM C33), Portland

cement (ASTM C150), batch water (ASTM C1602), slag cement (ASTM
(C989), admixture (ASTM C260)

Additional detail and impacts are reported on page three of this EFD



Oregon Concrete EPDs

E———

ENVIRONMENTAL
PRODUCT cl-']
DECLARATION  CALPORTLAND

CalPortland Company

Front Avenue, Hillsboro and
West Vancouver Plants
Ready Mixed Concrete
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Program stats:

* 10 companies

e 21 central batch plants

* 4 mobile mix plants

e Over 1500 EPDs produced



City of Portland Concrete Procurement Policy

* Jan 1, 2020
* EPDs required on all City projects

* Jan 1, 2022
* City publishes GWP threshold

e~ June 1, 2022
e All EPDs must be below threshold

Policy: https://www.portlandoregon.gov/brfs/article/731696 16



https://www.portlandoregon.gov/brfs/article/731696

Concrete — policy + pilots
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Additional City of Portland Pilot Projects

Traffic signal Driveways Pavement and Stormwater +
pole footing ADA ramps Playground



“Marin County, California - Building Code

Table 19.07.050 Cement and Embodied Carbon Limit Pathways
Cement limits Embodied Carbon limits
for use with any compliance method | for use with any compliance method
19.07.050.2 through 19.07.050.5 19.07.050.2 through 19.07.050.5
crnlﬂnnp:zzgvsep:t?gf;h Maximum ordinary Portland cement Maximum embodied carbon
, content, Ibs/yd? (2) kg COz2e/m3, per EPD
fc, psi (1)
up to 2500 362 260
3000 410 289
4000 456 313
5000 503 338
6000 531 356
7000 594 394
7001 and higher 657 433
up to 3000 light weight 512 578
4000 light weight 571 626
5000 light weight 629 675
Notes
(1) For concrete strengths between the stated values, use linear interpolation to determine cement and/or
embodied carbon limits.
(2) Portland cement of any type per ASTM C150.

https://www.marincounty.org/-/media/files/departments/cd/planning /sustainability/low-carbon-concrete/12172019-update/low-carbon-concrete-code.pdf?la=en



https://www.marincounty.org/-/media/files/departments/cd/planning/sustainability/low-carbon-concrete/12172019-update/low-carbon-concrete-code.pdf?la=en

ong term — moving towards circular building
material sector




GWP 20 impacts per ton of waste (kg CO2 eq.)

incinerationNoER - ‘
landfilling - ‘
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-1000 500 0 500 1000
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materials management

conserving resources - protecting the environment - living well

Jordan Palmeri | jordan.palmeri@deq.state.or.us

503-229-6766
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Enabling the Circular Economy
in the Built Environment

The role of policymakers

EESI Congressional Briefing Series | Reduce and reuse | Enabling the circular economy in the built environment | Dr. Fernanda Cruz Rios | December 8, 2021
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Design for Deconstruction

EESI Congressional Briefing Series | Reduce and reuse | Enabling the circular economy in the built environment | Dr. Fernanda Cruz Rios | December 8, 2021



Material Passports

R R R N

g

HEHEEE =—

EESI Congressional Briefing Series | Reduce and reuse | Enabling the circular economy in the built environment | Dr. Fernanda Cruz Rios | December 8, 2021
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EESI Congressional Briefing Series | Reduce and reuse | Enabling the circular economy in the built environment | Dr. Fernanda Cruz Rios | December 8, 2021



Circular business models

7

EESI Congressional Briefing Series | Reduce and reuse | Enabling the circular economy in the built environment | Dr. Fernanda Cruz Rios | December 8, 2021



How can policymakers enable the circular economy in the
built environment?

EESI Congressional Briefing Series | Reduce and reuse | Enabling the circular economy in the built environment | Dr. Fernanda Cruz Rios | December 8, 2021



Creating national and regional circular economy action plans to

guide states and cities in their own programs and regulations

Australia’s Nationa
Science Agency

XXX

=% Amsterdam

Circular | Circular economy roadmap for
2020-2025 Ee

Eatay s - plastics, glass, paper and tyres

EUROPEAN
COMMISSION

Brussels, 11.3.2020
COM(2020) 98 final

COMMUNICATION FROM THE COMMISSION TO THE EUROPEAN
PARLIAMENT, THE COUNCIL, THE EUROPEAN ECONOMIC AND SOCIAL
COMMITTEE AND THE COMMITTEE OF THE REGIONS

A new Circular Economy Action Plan
For a cleaner and more competitive Europe




Creating educational campaigns to raise public and stakeholders'

awareness about the circular economy

Circular
LA FILIPPA Operations

Michele Mingrone -~ Alberto Stefani
Smaltimento sostenibile

Tutto
si trasforma

1 rifiuti sotto una nuova luce

Circular
Solutions

Ecosystem
Leadership

Circular
Design

Circular
Consumption

L i~
LA AL L L L)

Circular economy educational campaigns in Italian schools. T 2
Source: https://circulareconomy.europa.eu/ Pty

Circular economy illustration to educate stakeholders. Source: https://www.cisco.com/

EESI Congressional Briefing Series | Reduce and reuse | Enabling the circular economy in the built environment | Dr. Fernanda Cruz Rios | December 8, 2021



Creating landfill diversion targets and zero waste policies that

differentiate between reuse and recycling
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Refuse

Rethink

Reduce

Reuse

Repair

Refurbish

Remanufacture

Repurpose

Recycle

Recover

Circular
processing ladder

Make a product redundant by abandoning its function
or by providing the same function in a different way.

Make product use more intensive by using (sharing) the product with
more people or by giving the product more functions.

Increase the t":"'fil'iil'.‘l"l('.'}.' of the machines in the production process

or use fewer raw materials for the same product.

Reuse of discarded, functioning product in the same
function by a different user.

Repair defective products so that the original function

can be prese I":'l:‘d.

Refurbish old preducts to bring them
up to aate

Reuse functioning components of the product to

make comparable products.

Reuse the product or components thereof in a new product
with a different function.

Reuse the materials of the product for
application in new products

Incinerate the materials with energy recovery.

Source: Amsterdam Circular Strategy

EESI Congressional Briefing Series | Reduce and reuse | Enabling the circular economy in the built environment | Dr. Fernanda Cruz Rios | December 8, 2021



Incorporating circular economy principles into public procurement

CIRCULAR PROCUREMENT MODELS

1. System level 2. Supplier Level 3. Product
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Source: Public Procurement for a Circular Economy (European Commission)

EESI Congressional Briefing Series | Reduce and reuse | Enabling the circular economy in the built environment | Dr. Fernanda Cruz Rios | December 8, 2021



Incorporating circular economy principles into public procurement

|_'*""""‘ oo i z
A circular road

PUBLIC PROCUREMENT
FOR A CIRCULAR ECONOMY

Good practice and guidance
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Source: Amsterdam Circular Strategy

EESI Congressional Briefing Series | Reduce and reuse | Enabling the circular economy in the built environment | Dr. Fernanda Cruz Rios | December 8, 2021



Establishing targets for salvaged components in new construction

10 building materials and products that can be
reused

1 ) Concrete, Brick & Blocks

6 ) Aggregates

8 ) Plastics

7 ) Plasterboard )

9 ) Floor & Wall Coverings

o
| (10) insulation

|

Resource Rows building i Copenhag(-_:n, Denmark.r

10 building materials and products that can be reused. Source: ArchDaily .
Source: ArchDaily

EESI Congressional Briefing Series | Reduce and reuse | Enabling the circular economy in the built environment | Dr. Fernanda Cruz Rios | December 8, 2021



Allocating federal funding to research and development initiatives

focused on circular economy

* Improving current environmental assessment methodologies to
better address closed-loop systems

* |nnovative biobased materials

* Innovative technologies to disassemble buildings

* Material passports technology
* Technologies and processes for testing salvaged materials
* Development of metrics and indicators

e Circular economy pilot projects

tts -oh f™Y universiTy oF
o W GEORGIA
* Mapping material flows and building components stocks } i

Source: https://beta.nsf.gov/

EESI Congressional Briefing Series | Reduce and reuse | Enabling the circular economy in the built environment | Dr. Fernanda Cruz Rios | December 8, 2021



Allocating federal funding for research and development initiatives
focused on circular economy

Concrete

FF?H‘J
o5

Current estimated material stock for the City of Melbourne, for selected materials.
From Stephan, A. & Athanassiadis, A. (2017). Quantifying and mapping embodied environmental
requirements of urban building stocks. Building and Environment, 114, p. 187-202.

EESI Congressional Briefing Series | Reduce and reuse | Enabling the circular economy in the built environment | Dr. Fernanda Cruz Rios | December 8, 2021



Promoting a construction regulation reform to incorporate circular
economy strategies and eliminate burdens to material reuse

" Source: https://archinect.com/

EESI Congressional Briefing Series | Reduce and reuse | Enabling the circular economy in the built environment | Dr. Fernanda Cruz Rios | December 8, 2021



Creating fiscal incentives for circular economy

Resources Reuse/Repair Hierarchy
TAX TAX
/ \/ relief =
Production Product use @ Waste
Management
...f.‘.'{.u RETAR EoL

Circular economy taxation framework
From Milios, L. (2021). Towards a Circular Economy Taxation Framework: Expectations and Challenges
of Implementation. Circular Economy and Sustainability (1), p. 477-498.

Other examples:

Creating subsidies
for companies
engaging in circular
economy practices
Raising taxes on
new construction
Creating tax relief
for building
adaptive reuse
Creating polluter-
pays taxes for
building's embodied
energy

EESI Congressional Briefing Series | Reduce and reuse | Enabling the circular economy in the built environment | Dr. Fernanda Cruz Rios | December 8, 2021



A final word: economies are for the people

climate
change

& \ALFOUND4
0 Oy

food

water

energy

networks

air polIUti0n

income
& work

housing

peace &
justice

gender
equality

Source: NewDream.org

political

social t
voice

equity

Thank you!

fernanda.cr.ford@gmail.com
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Doughnut Economics. Source: Wikipedia
EESI Congressional Briefing Series | Reduce and reuse | Enabling the circular economy in the built environment | Dr. Fernanda Cruz Rios | December 8, 2021



What did you think of the briefing?

Please take 2 minutes to let us know at:
www.eesi.org/survey

Materials will be available at:
www.eesi.org/120821waste

Tweet about the briefing:
#eesitalk @eesionline

Wednesday, December 08, 2021
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