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Key Inputs Key Outputs

List of policies Scenario results (GHG and energy)
Setting policy parameters Data, methods and assumptions manual
Decarbonization Scenarios (combination of Financial impacts

policies)

Financial cost catalogue Health impacts

Employment impacts

Social cost of carbon

Draft report and final report




How do we do it?

Modeling Process



The Model

Systems Dynamics
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The Model

Space




The Model

Stocks and Flows

Measure of a
collection of objects at

_ a specific time
Provides balance but

also lag in the system

Measures the change
FLOW of a stock over a
period of time




Calibration

Adjust calibrator input parameters to ensure that model outputs align with
observed data

Calibrator Simulator input Model outputs
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Calibration

Adjust calibrator input parameters to ensure that model outputs align with

observed data

Calibrator Simulator input Model outputs
inpUu
E&i;%)gi:;e ‘ Ehergy use ‘ space conditioning ‘ space conditioning
adjustment intensity load energy use 1
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Simulation

Adjust simulator input parameters to simulate the new action based on new

parameters
Simulator input Model outputs
Energy use ‘ space conditioning q space conditioning
intensity load energy use 1
energy Use

min

energy Use



Calibration
Data Sources - Demand

Data Type Source

Population by county, age, sex US Census - 2019 ACS

Residential buildings by county and type US Census - 2019 ACS

Residential floor space by county and type Replica land use data

Non-residential floor space by county and type Replica land use data
NEEA CBSA

Natural gas deliveries by county Utility data

Electricity sales by utility and customer sector EIA Form 861

Other fuel use SEDS

Equipment shares NEEA RBSA and CBSA




Modelling Policies
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Identification Defining Setting Combineinto  Evaluate the
policies parameters scenarios scenarios




Policies
Setting Parameters

Limit Allowable Total Carbon of Buildings

GHGI reduction of X% by 2025, x% by 2035 and x% by 2050

Scenario 1 Scenario 2

EUI reduction of X% by 2025, x% by  EUI reduction of Y% by 2025, Y% by
2035 and x% by 2050 over some past 2035 and Y% by 2050 over some past

year year

80% electric air source, 20% electric 50% electric air source, 50% natural
ground source by 2040 gas (RNG) air source by 2040




Results
Lifecycle GHG Emissions
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Results
Financial Analysis

e Incremental costs and savings over the course of the investment by sector
(residential, commercial and industrial)
e Financial cost catalogue ensures all the financial assumptions are

transparent
e Sensitivity analysis is used to evaluate future uncertainty in costs



Results
Financial Analysis

Action categories \LL

B transportation

: :g;nl(j:::gf:]:ﬁgﬂgfs Increase active and transit infrastructure/service (2,088t | $14,567)
: w::tsetfrv{ater/wastewa[er Increase tree canopy cover (228t | $6,506)

Bl energy Retrofit non-residential buildings (26,581t | $545)

sequestration
W seq Retrofit residential buildings (29,245t | $534)

$500 Industrial process improvements (15,030t | $299)
Net zero new residential buildings (10,172t | $269)—‘

GHG

. _—
reduction -
$O - . 7 \—
Residential heat pumps and

electrified appliances (41,390t | $202)

Cost per
tonne

Savings
per tonne

Marginal abatement costs ($/tCO2e saved)

RNG from tewater
(699t | $166)
Waste reduction and diversion (9,531t | $24)
-$500 —— District energy expansion (4,949t | $16)
Non-residential heat pumps (9,550t | -$78)
Electrify personal vehicles (52,833t | -§205)
Net-zero new non-residential buildings (18,503t | -$438)
Electrify transit (7,718t | -$566)
L L Electrify city fleet (969t | -$592)
A Electrify commercial vehicles (19,746t | -$629)
*$1.000 Renewable energy (Wind/solar PV/green hydrogen (12,404t | -$768)
N Increase efficiency of water pumps (67t | -$1,134)

]\— Compact buildings (1,558t | -$10,474)



Results
Additional Benefits

e Increasing energy efficiency

e Improving public health and
air quality

e Energy Burden

e Improving resilience against
climate change

e C(limate and health costs,
savings and benefits

e Lifecycle emissions

e Social cost of carbon
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