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advanced manufacturing, Nordic Structures, s, Chantierer Chibougamau
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ACME lofts
GGrayy Organschii Architecture

TECHNIQUE

Mjøstårnet Tower,, Brumunddal,, Norway
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OUR GLOBAL (BUILDING) CHALLENGE

An urbanized future: Tokyo, greater metro area (2020) 0) photo: terencece-e-starkeyey-y-yy Nx7777-7--APol3E3E-E-unsplash
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urban population 
growth by 2050

factor increase 
in land area

square miles of
building footprint

construction
value in dollars

% CO2e emissions
by building sector

% sector emissions that 
are embodied at 2050

tons emitted by 2050
(mineral based scenario)

tons emissions avoided, 
CO2  sequestered,
carbon stored

An urbanized future: Tokyo, greater metro area (2020) 0) photo: terencece-e-starkeyey-y-yy Nx7777-7--APol3E3E-E-unsplash

BIOMASS SCENARIO

MINERAL SCENARIO
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Bingham Canyon Open Pit Copper Mine

40% +
BUILDING SECTOR

CURRENT GLOBAL CURR
COOO2e

RENT GLOBAL R
ee EMISSIONS

RAW MATERIAL EXTRACTION

EMBODIED EMISSIONS
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Charging an Open Hearth Furnace in a Steel Mill
David Plowden, 1979
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BUILDING SECTOR

CURRENT GLOBAL 
CO2e EMISSIONS

RAW MATERIAL EXTRACTION

MATERIAL HANDLING AND TRANSPORT

PROCESSING AND MANUFACTURE

CONSTRUCTION MAINTANENCE REPAIR

EMBODIED EMISSIONS
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BUILDING SECTOR

CURRENT GLOBAL 
CO2e EMISSIONS

RAW MATERIAL EXTRACTION

MATERIAL HANDLING AND TRANSPORT

PROCESSING AND MANUFACTURE

CONSTRUCTION MAINTANENCE REPAIR

DEMOLITION  AND DISPOSAL

EMBODIED EMISSIONS

BUILDING SECTOR

CURRENT GLOBALCURR
COCOOO2e2

RENT GLOBAL R
ee EMISSIONSEMISSIONSEE

MATMAT

COCON
40% +
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C EMISSIONS (tons)
C STORAGES  (tons)

1 ton of material                   concrete     steel        timber 1 mT timber  stores 1.5 mT CO2

carbon storage by weight
comparative emissions by weight

Primary Structure: comparative carbon STORAGE by material class.  Timber City Research Initiative, Gray Organschi Architecture
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Brock Commons
Fast + Epp, Acton Ostry

GEO-TECHNOLOGY? 

metabolic 

circular

regenerative
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CConstructionn vehiclee bridge,, 1997
Grayy Organschii Architecture/UNALAM

OUR PRACTICE
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LLaminatedd maplee stairguard,, Quarryy House
Grayy Organschi Architecture/JIGdesignbuild

Quarry House 
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BBentwoodd  maplee  screenn 
Grayy Organschii Architecture/JIGdesignbuild
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QQuarryy House,, Grayy Organschi Architecture/JIGdesignbuild
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Nauset Beach House
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CConstructionn vehiclee bridge,, curbb raill terminuss  
Grayy Organschii Architecture/UNALAM

4 mass timber bridges
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Footbridge
Grayy Organschii Architecture/UNALAM
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TThoreauu Footbridge
Grayy Organschii Architecture/UNALAM/JIGG Designn Build

TThoreauu Footbridge
Grayy Organschii Architecture/UNALAM/JIGG Designn Build
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TThoreauu Footbridge
Grayy Organschii Architecture/UNALAM/JIGG Designn Build
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IInitiall study,, Breakneckk bridge,, Hudsonn Highlandd Fjordd Traill  Grayy Organschii Architecture/Fastt andd Epp
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SStructurall composition,, Breakneckk bridge,, Hudsonn Highlandd Fjordd Trail,, Grayy Organschii Architecture/Fastt andd Epp
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BBreakneckk bridge,, Hudsonn Highlandd Fjordd Traill  parkk accessway
Grayy Organschii Architecture/Fastt andd Epp
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Joseph Verdino Grandstand

SSouthh Shoree Littlee League
Grayy Organschi Architecture
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SSouthh Shoree Littlee League
Grayy Organschi Architecture
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Cupola, Mill River Carousel Building– Under construction
GGrayy Organschii Architecture/Structuree Fusion
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Mill River Carousel Pavilion



Milll Riverr Carousell Pavilion
Grayy Organschii Architecture/Structuree Fusion

C
O

N
ST

R
U

C
T

IN
G

 a T
IM

B
ER

 FU
T

U
R

E for U
R

B
A

N
 and

 R
U

R
A

L SET
T

LEM
EN

T
S   G

R
A

Y
/O

R
G

A
N

SC
H

I      M
A

FF    T
O

K
Y

O
    24 A

PR
IL 20

23

AAnthonyy Timberlandss Center,, Universityy off Arkansas,, competition
WTGOO designn consortium
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CCommonn Groundd Highh School
Grayy Organschii Architecture/Bensonwood
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CCommonn Groundd Highh School
Grayy Organschii Architecture/Bensonwood
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Common Ground High School, Gray Organschi Architecture, Bensonwood
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CCommonn Groundd Highh School
Grayy Organschii Architecture,, Bensonwood
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n Ground High School, Gray Organschi Architecture, Bensonwood
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CCLTT Stairr Halll andd Core,, Commonn Groundd Highh School,
Grayy Organschii Architecture/Bensonwood
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CCommonn Groundd Highh School,
Grayy Organschii Architecture/Bensonwood
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Musicians’ Hostel Firehouse 12

C
O

N
ST

R
U

C
T

IN
G

 a T
IM

B
ER

 FU
T

U
R

E for U
R

B
A

N
 and

 R
U

R
A

L SET
T

LEM
EN

T
S   G

R
A

Y
/O

R
G

A
N

SC
H

I      M
A

FF    T
O

K
Y

O
    24 A

PR
IL 20

23



MMusicians’’ Hostel,, Firehousee 12
Grayy Organschii Architecture/JIGG Designn Build
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Grayy Organschi Architecture/JIGG Designn Build
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MMusicians’’ Hostel,, Firehousee 12
Grayy Organschii Architecture/JIGG Designn Build
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Musicians’ Dormitory, Firehouse 12
GGrayy Organschii Architecture/JIGG Designn Build
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ACME lofts
GGrayy Organschii Architecture

Acme Lofts
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ACME lofts
GGrayy Organschii Architecture
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ACME lofts
GGrayy Organschii Architecture
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ACME Lofts, unreinforced masonry retrofit with CLT overbuild, Gray Organschi Architecture
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ACME lofts, GGrayy Organschii Architecture

North Greeley Avenue
Chappaqua, NY
Gray Organschi Architecture 

North Greeley Avenue

C
O

N
ST

R
U

C
T

IN
G

 a T
IM

B
ER

 FU
T

U
R

E for U
R

B
A

N
 and

 R
U

R
A

L SET
T

LEM
EN

T
S   G

R
A

Y
/O

R
G

A
N

SC
H

I      M
A

FF    T
O

K
Y

O
    24 A

PR
IL 20

23



50 North Greeley
GGrayy Organschii Architecture
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50 North Greeley
GGrayy Organschii Architecture
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50 North Greeley
GGrayy Organschii Architecture

340+ Dixwell
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340+ Dixwell
GGrayy Organschii Architecture/SSA
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340 Dixwell Avenue, New Haven,
GGrayy Organschii Architecture/Selnau Schadler Architects
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340 Dixwell Avenue, New Haven,
GGrayy Organschii Architecture/Selnau Schadler Architects



DDEMOGRAPHICC DEVELOPMENTT FACTORSRS,, landd conversionn forr  humann settlement,, Levittown,, Neww York
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Realigningg productionn andd urbann morphology
Timberr Cityy Researchh Initiative,, 
Grayy Organschi Architectue
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Realigningg productionn andd urbann morphology
Timberr Cityy Researchh Initiative,, 
Grayy Organschi Architectue
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Realigning production and urban morphology
Timber City Research Initiative, 
Gray Organschi Architectue
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Realigning production and urban morphology
Timber City Research Initiative, 
Gray Organschi Architectue
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Supply Sources
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Demand Centers
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Regional Capacity
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New Haven 9th SquareWorking Forest
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Forest City Synergies, Timber City Research Initiative, Gray Organschi Architecture
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Forest City Synergies, Timber City Research Initiative, Gray Organschi Architecture
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Forest City Synergies, Timber City Research Initiative, Gray Organschi Architecture
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Forest City Synergies, Timber City Research Initiative, Gray Organschi Architecture
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10% 90%0,16 GT
0,4 GT

WOOD

STEEL+
CONCRETE

NEW URBAN BUILDINGS IN 2050

71 GT

CO2 EMITTED
CARBON STORED

BUSINESS AS USUAL

HOUSING 2.3 BILLION 

Churkina,, et.. al.. “Buildingss ass aa Globall Carbonn Sink”,, Naturee Sustainability
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CARBON STORED

0,16 GT

0,4 GT

28 GT

75 GT

90% 10%
STEEL+

CONCRETE

NEW URBAN BUILDINGS IN 2050

7 GT

A BIOMASS SCENARIO

WOOD

HOUSING 2.3 BILLION 

Churkina,, et.. al.. “Buildingss ass aa Globall Carbonn Sink”,, Naturee Sustainability
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“visualizing the human footprint – population density” Reldresal

68 gigatons s of potential carbon sequestration, storage and emissions avoidance
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“The Global Tree Restoration Potential.” Jean-Francois Bastin et al. in Science, Vol. 365, issue 6448, July 5, 2019.

205 GT T of potential carbon storage through incentivized restoration and d afforestation
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ECOSYSTEM
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INDUSTRIAL FORESTRY
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ECOLOGICAL ECOLOGICAL
SILVICULTURE
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“We need to stop telling 
the forest what we want 
and instead ask it what it 

can offer us…”

ECOLOGICAL ECOLOGICAL 
SILVICULTURE
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HABITAT AND BIODIVERSITY

PATHOGEN CONTROL

WILDFIRE MITIGATION

CARBON STORAGE

WATER QUALITY

INVASIVE SPECIES CONTROL

SOIL REMEDIATION

ECOLOGICAL ECOLOGICAL 
SILVICULTURE
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TRANSCALAR TRANSCALAR 
PROPERTIES
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HYGROSCOPIC

ANISOTROPIC

THERMAL

ACOUSTIC

STRUCTURAL

FIRE RESISTANT

DECAY RESISTANT

TRANSCALAR TRANSCALAR 
PROPERTIES
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HYGROSCOPIC

ANISOTROPIC

THERMAL

ACOUSTIC

STRUCTURAL

FIRE RESISTANT

DECAY RESISTANT
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CLIMATIC

ECOLOGICAL

SOCIAL

CHEMICAL

GEOLOGICAL

POLITICAL

ECONOMIC

PLANETARY
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Common Ground School, Gray Organschi Architecture
Timber City Research Initiative
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REUSE
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REUSE

Coastal Research Station for the Peabody Museum of Natural History.
Yale Regenerative Building Lab,  Yale School of Architecture
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Coastal Research Station for the Peabody Museum of Natural History.
Yale Regenerative Building Lab,  Yale School of Architecture

SILVACULTURE

C
O

N
ST

R
U

C
T

IN
G

 a T
IM

B
ER

 FU
T

U
R

E for U
R

B
A

N
 and

 R
U

R
A

L SET
T

LEM
EN

T
S   G

R
A

Y
/O

R
G

A
N

SC
H

I      M
A

FF    T
O

K
Y

O
    24 A

PR
IL 20

23



Coastal Research Station for the Peabody Museum of Natural History.
Yale Regenerative Building Lab,  Yale School of Architecture
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Coastal Research Station for the Peabody Museum of Natural History.
Yale Regenerative Building Lab,  Yale School of Architecture
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from Carbon: A Field Manual for Building Designers, Kuittinen, Organschi, Ruff 
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CARBON PRESENT

from Carbon: A Field Manual for Building Designers, Kuittinen, Organschi, Ruff 
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CARBON FUTURE

from Carbon: A Field Manual for Building Designers, Kuittinen, Organschi, Ruff 
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MMilll Riverr Carousell Pavilion
Grayy Organschii Architecture/Structuree Fusion

THANK YOU
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