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We are at 385 ppm

Increasing at

annually

At CO2
“we will trigger
potentially
Irreversible glacial
melt & sea level rise
out of humanity’s
control”

Earth’s Surface Temperature
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Source: UN Intergovernmental Panel on Climate Change (IPCC)




As CO2 Increases...
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2000 2020 2040 2060 2080 2100 2000 2020 2040 2060 2080 2100

Source: UN Intergovernmental Panel on Climate Change (IPCC)




Temperature & sea-level rise...

2000 2020 2040 2060 2080 2100 2000 2020 2040 2060 2080 2100

Source: UN Intergovernmental Panel on Climate Change (IPCC)




750,400 Tovota Prius
drivers save 2.35M"MT of
CO2 per year

Sources: U.S. EPA, Toyota, CalStar analysis




Wal-Ma't investing $500M in
[/ years/to.reduce energy &
CO2 by 20%

Source: Architecture 2030




Home Depotplanting
306,000 trees tc absorb

Source: Architecture 2030
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Sources: Architecture 2030, U.S. Energy Information Agency & CalStar analysis







USA Built Environment




Built Environment Transport Industry

Source: EIA, CalStar analysis




Operations 39%

Materials
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Source: EIA, CalStar analysis




Appliances
13%
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Building Operations
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Transportation 1%/




USA Construction Cash Flood: 2035

2008

305Bn sf

Demolish
50Bn sf

ild
SUE 2035

150Bn sf 400Bn sf

Remodel
150Bn sf

75% touched

$30T new
construction

+

$10T
renovate
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Sources: Architecture 2030, U.S. Energy Information Agency & CalStar analysis







by Fi
-#EE

o

274 250 million

. o
,
Ny
_ﬁ .
iy
b

£

i
P ech
e -
S

*

Y,

_..lp &l :'u

.

A

¥




Million Metric Ton
Coal Equivalent
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Scenario 1 — peaked 2033 Scenario 2 — peaked 2029

Source: ???




Million Metric Ton
Coal Equivalent

7,000

6,000
5,000

DEFICIT
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2000 2010 2020 2030 2040 401510

Demand [ Oil B Hydro B Wind I Geothermal, biomass
[ 1 Coal B Natural Gas [ Nuclear B Solar Bl Imports

Source: Lawrence Berkeley National Lab, 2050 China Energy Study, preliminary estimates




Million Metric Ton
Coal Equivalent
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[ 1 Coal

Source: Lawrence Berkeley National Lab, 2050 China Energy Study, preliminary estimates




Million Metric Ton
Coal Equivalent

7,000

China finds oil fields
size of Iran’s

2000 2010 2020 2030 2040 2050
Demand [ Oil
[ ] Coal

Source: Lawrence Berkeley National Lab, 2050 China Energy Study, preliminary estimates




Million Metric Ton
Coal Equivalent

7,000

Natural gas peaks
in 2025

2000 2010 2020 2030 2040 2050
Demand [ Oil
[ ] Coal B Natural Gas

Source: Lawrence Berkeley National Lab, 2050 China Energy Study, preliminary estimates




Million Metric Ton
Coal Equivalent

7,000

By 2025

80% of hydro potential
All major rivers dammed
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Source: Lawrence Berkeley National Lab, 2050 China Energy Study, preliminary estimates
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Million Metric Ton
Coal Equivalent

7,000

Build 1-GW plants
9% growth/year
5in 2030
100 in 2040
200 in 2050

2000 2010 2020 2030 2040 2050
Demand [ Oil B Hydro
[ ] Coal B Natural Gas [ Nuclear

Source: Lawrence Berkeley National Lab, 2050 China Energy Study, preliminary estimates




Million Metric Ton
Coal Equivalent

7,000

China uses 100% of all land
With Class 3 wind
(33% of all land in China)

2400[0 2010 240240 2402410 2401510
Demand [ Oil B Hydro B Wwind
[ 1 Coal B Natural Gas [ Nuclear

Source: Lawrence Berkeley National Lab, 2050 China Energy Study, preliminary estimates




Million Metric Ton
Coal Equivalent

7,000

2050 Solar cells + biomass
contribute more
than domestic oil

2000 2010 2020 2030 2040 2050
Demand [ Oil B Hydro B Wind
[ ] Coal B Natural Gas [ Nuclear Bl Solar

Source: Lawrence Berkeley National Lab, 2050 China Energy Study, preliminary estimates




Million Metric Ton
Coal Equivalent

7,000

Chinaincrease geothermal
and biomass by 20% per
year for 20 years

2400[0 2010 240240 2030 2402410 2401510
Demand [ Oil B Hydro B Wind I Geothermal, biomass
[ 1 Coal B Natural Gas [ Nuclear B Solar

Source: Lawrence Berkeley National Lab, 2050 China Energy Study, preliminary estimates




Million Metric Ton
Coal Equivalent

7,000

Imports of coal, petroleum
and natural gas
equal hydro power

401510

2400[0 2010 240240 2030 2402410
Demand [ Oil B Hydro B Wind I Geothermal, biomass
[ 1 Coal B Natural Gas [ Nuclear B Solar Bl Imports

Source: Lawrence Berkeley National Lab, 2050 China Energy Study, preliminary estimates







Million Metric Ton
Coal Equivalent

Agriculture
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Source: ???




CHINA Built Environment




Industry

Environment

Source: LBNL




Commercial
- 0% Operations

Materials

Source: EIA, CalStar analysis




Million Metric Ton
Coal Equivalent

Business As Usual (BAU)

2,000

1,500

1,000

Building operations

O
2000 2010 2020 2030 2040

Materials: cement, steel, glass, bricks, wood
Operations: cooling, heating, lighting, appliances

Source: Lawrence Berkeley National Lab, 2050 China Energy Study, preliminary estimates




Million Metric Ton
Coal Equivalent

2,000

1,500

1,000

Building materials

Building operations

O
2000 2010 2020 2030 2040 2050

Materials: cement, steel, glass, bricks, wood
Operations: cooling, heating, lighting, appliances

Source: Lawrence Berkeley National Lab, 2050 China Energy Study, preliminary estimates




Million Metric Ton
Coal Equivalent

2030 deficit reduction by >33%
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Source: Lawrence Berkeley National Lab, 2050 China Energy Study, preliminary estimates




IN the bullt environment
can be




Eliminate

Marginal cost of abatement - examples

&t CO2
Cellulose Soil High cosl
athanol power secior
MO0 abatement
50
) -
. NUClear s0lar _
i nausirial
1 FI.I!' I.I‘I-l:.!’-l:.u |.|||:-|||-I|:.|!_-I |l."|- i r.r.l[.:ll‘l:l'r
| * o systems
=100 | -
Fuel efficient commercial vehicles Caplure & storage,
A c oal retrofit
150 |
o = 109 15 20 25 30

Abatement potential
Gl CO2 / year in 2030

Negative abatement BN Abatement marginal BN Abatement marginal
marginal cost cost below e40/1 cost above €40/1

Sources: Vattenfall, McKinsey & Co.



4B tons of CO,,

50 Cum Gt CO2eliminated
€/t CO2
0

Fridges / freezers

- Retrofit facade

Appliances

Lighting

Water heating

Retrofit
floor/roof Heaters

Washers/ dryers
Retrofit floor/ roof Windows

Other
appliances

Building
envelope

New-build
insulation

...all green building materials & technologies

Sources: Vattenfall, McKinsey & Co.




Serious

s@® Materials




QuietRock®

Quiet enables urbanization and density
Quiet walls, floors, cellings, windows, doors

EcoRock ®
Eco reduces CO2 and embodied energy

Drywall with 95% less CO2

ThermaProof ® Windows
Thermal envelope, R-15
Same rating as exterior wall
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CALSTAR

CEMENT




Cement

Portland cement, 8% of CO2
2.5 billion tons/year

- $150B world market
Industry stuck
Same since 1824

—




7/00M autos x 4T 2.6BT cement x 0.9




49% of
world
Cement

1.2 billion
tonnes







HELIOTRICITY




100 watts
per m?

North, South
East, West




ZETA Communities

Zero Energy Technology & Architecture




Zero Energy Technology & Architecture

$/sf Utility Tons
bill/yr CO.,lyr

ZETA $150 $0 0
Conventional $200 $1,960




Marc Porat
mporat@greencube.com




