CARBON LEADERSHIP FORUM

Advancing Low Carbon Construction through
research, education and outreach




Addressing Climate Change is a Time Critical Issue
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Pathways for Fossil Fuel Carbon Emissions to 2100
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Fossil fuel emissions must drive to zero by 2050
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Over 50% of global energy use is attributed to buildings
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AT Embodied Carbon:

Greenhouse gas emissions from processes
extracting and manufacturing materials to build
buildings (trucks, equipment, factories, chemica
reactions etc.)

Operational Carbon:

Greenhouse Gas Emissions from energy used to
operate a building (lights, heat etc.)

DEMOLITION MAINTENANCE
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Life Cycle Assessment (LCA)

The primary method used to track environmental impacts, such as carbon/CO2e
throughout the life of a building



Over the next 35 years,

two trillion ft2

of new and rebuilt buildings
will be constructed in cities

worldwide.
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Carbon Leadership Forum

Typical Building High Performance

Embodied Embodied
Energy

Energy

Operational
Energy

As buildings become more energy efficient to operate,

The relative importance of embodied energy increases. -
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The total carbon emitted from a building over time depends

on both the initial (embodied) impacts as well as the longer
term operational impacts
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New data from the Embodied Carbon Benchmark Study
(http://www.carbonleadershipforum.org/data-visualization/)

Enables better projections of future building impacts.
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Professionals and Policy Makers need better data and tools to assess scenarios

and develop pathways to meet global carbon targets.

Scenario 1
Current Practice

SCENARIOS
Scenario 3 Scenario 2
2030 Challenge

Low CO2e Grid

Scenario 4

Combine All
1000 kg CO2e | year

CONSTRUCTION TYPE

Cohort A Cohort B Cohort C
5 (E) Retrofits (N) Standard (N) Performance

2% —\

years from present

KEY

B Operational CO2e
| Embodied CO2e
X% Percentage total CO2e embodied
(2) Avea under curve = total COZe typical.

Low embodied impacts from retrofitting.
Operational CO2e dominant.

@ Current retrofit rate 1% per year.

(d) Building constant volume each year,

resulting in constant embodied carbon rate.

@ Higher embodied carbon (insulation, etc.)
results in lower operational carbon.

@ Retrofit 3% a year to net-zero operations.

At 2030, new buildings are net-zero,
no increase in operating emissions.

(h) Assume transition to zero CO2e
grid. Operation impacts go fo zero.

@ eCO2e only partially from electrical grid,
assume 50% reduction. Can't get to zero
with only 50% reduction in eCO2e.

@ Aggressive assumption eCOZ2e to zero.

® Cohort C Scenario 4 curve matches
shape of IPCC targets from Figure 1.
100% eC0O2e 2050 is required to meet
IPCC targets.

Preliminary Planning Scenarios: Rate of Carbon
Emissions for a neighborhood of 30 buildings

Fossil Fuel Emissions (GIC | Year)

zero emissions by 2050
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There is a time value to carbon:
 The built environment is a major carbon contributor
* For new buildings to 2050, Embodied impacts dominate

* Newly available embodied carbon data can be integrated with
more established operational carbon data

The building industry needs pathways to meet global targets
* Embodied and operational carbon are both critical

* Different building scenarios must be tested to make design and
policy choices.

 Data and tools are needed to test policy and building options
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