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What is a Scenario?

  
A scenario is: 

(1) A representation of a policy, (or)
(2) A combination of policies

We call this an 
“integrated scenario”



What is a Scenario? 
  

A scenario is a what if? question

What if we limited allowable total carbon of buildings? 

What if we decarbonized institutional/public buildings? 

What if we enacted residential or expanded commercial PACE 
financing? 



1 Building performance 
standards

1a 1b 1c 1d

Direct emissions need to reach 5% below 2035 levels 
in the BAP by 2035

Direct emissions need to reach 40% below 2035 levels 
in the BAP by 2035

Existing residential, commercial and multi-family buildings

All building sizes Buildings ≥ 35,000 ft2 All building sizes
Buildings ≥ 35,000 

ft2 

      

2 Promote, incentivize 
and or subsidize 
energy efficiency and 
heating/cooling

2a 2b 2c 2d

 50% of buildings are retrofitted by 2050, thermal 
energy requirements reduced by 15%

100% of buildings are retrofitted by 2035, thermal 
energy requirements reduced by 50% 

All building types

Buildings ≥ 50,000 ft2 Buildings ≥ 30,000 ft2 Buildings ≥ 50,000 ft2
Buildings ≥ 30,000 

ft2 

      

Policies



3 Decarbonize 
institutional/public 
buildings

3a 3b

New buildings after 2035 are carbon 
neutral

New buildings after 2023 are carbon 
neutral

50% of buildings are retrofitted by 2045; 
thermal energy requirements reduced by 

15%; plug load reduced by 15%

100% of buildings are retrofitted by 2035: 
thermal energy requirements reduced by 

50%; Plug load reduced by 50%

 

4 Promote, incentivize, 
and/or subsidize heat 
pumps

4a 4b

80% of covered buildings have a heat 
pump installed by 2040

100% of buildings that are covered have a 
heat pump installed by 2035

New and existing residential and commercial buildings

Policies



5 Assess and disclose 
material-related 
emissions

5a 5b 5c

Reduce embodied 
carbon from 

construction by 20% by 
2030, compared to 2015

Reduce embodied carbon 
from construction by 60% 
by 2030, compared to 2015

Reduce embodied carbon from 
construction by 100% by 2050, 

compared to 2015

Residential and commercial buildings

      

6 Enact 
energy-efficient 
building codes- 
Existing

6a 6b 6c 6d

50% of existing buildings are retrofitted by 2050, 
thermal energy requirements reduced by 15%, plug 

load reduced by 15%

100% of existing buildings are retrofitted by 2035, 
thermal energy requirements reduced by 50%, plug 

load reduced by 50%

Existing residential and commercial buildings

Buildings ≥ 50,000 ft2 Buildings ≥ 30,000 ft2 Buildings ≥ 50,000 ft2 Buildings ≥ 30,000 ft2 

Enact 
energy-efficient 
building codes- New

A 40% reduction in new building energy 
consumption from the 2006 Oregon codes

A 80% reduction in new building energy consumption 
from the 2006 Oregon codes

New residential and commercial buildings

Buildings ≥ 50,000 ft2 All buildings Buildings ≥ 50,000 ft2 All buildings

Policies



Policy number

Indicators

Policy details

GHG rating bar



Cumulative 
avoided 
emissions

Annual 
emissions

Net present 
value Annual costs 

and savings



Sum of annual 
avoided 
emissions

Cumulative Avoided Emissions



Net Present Value

Costs Savings Net Costs (+)/Savings(-)+ =

Discounted 
back to 2022$



Abatement Cost

Net present value (+/-) / =Cumulative avoided emissions Abatement cost ($/MtCO2e)



Cumulative 
avoided 
energy

Annual 
energy by 
source

Cumulative # 
of dwellings 
retrofit

Cumulative 
avoided 
health costs

Annual 
avoided 
health costs



Household 
energy 
savings

Person years 
of 
employment

Cumulative 
avoided 
social cost of 
carbon

Annual 
household 
energy costs

Annual social 
cost of 
carbon

Annual 
person years 
of 
employment



Social Cost of Carbon

Avoided social cost of carbon

Annual GHG reduction x Annual Social Cost of Carbon ($/MTCO2e)





Average Annual Avoided GHG Emissions (2022-2050)

2019 buildings total: 
13,600 thousand 
MTCO2e

GHG 
intensity

The difference 
between buildings 
over 30k ft2 and 
over 50k ft2

Retrofits 
50%x50x15%
100%x35x50%

Heat Pumps 
80%x40
100%x35

Public sector Embodied 
carbon

Building codes  
40%x50
80%x35



2d 6d

4b



Average Annual Avoided Energy Consumption (2022-2050)

2019 buildings 
total: 234 
million MMBTU

Embodied 
carbon

Heat pumps 
reduce energy  
consumption



Electricity is 
flat

Natural gas 
declines

Electric 
resistance 
heatPolicy 4b



Number of Household Retrofits that Increase Resiliency 
Against Heat, Cold and Severe Weather Events (2022-2050)

All existing 
homes retrofit 
by 2035

Half of the 
homes retrofit 
by 2050

Public 
buildings

Heat 
pumps

Embodied 
carbon



Average Annual Avoided Damage as a Result of Climate 
Change (2022-2050)



Integrated Scenarios

Rationale Description

Synergies/feedback When one policy changes the conditions for another 
policy:  thermal envelope and heat pumps.

Avoid double counting When two policies act on the same building: retrofit 
of public sector building and retrofit of commercial 
buildings.

Policy impact The impact of one policy in the context of another 
policy: A heat pump displacing the emissions 
associated with a furnace powered by RNG.

Total impact The addition of two policies in time; ensuring 
coherence in time and space. 



A B C D E

Go slow, focus on large 
buildings

Medium efficiency, focus 
on large buildings

Medium GHG reductions, 
non-prescriptive

Maximum efficiency Maximum GHG 
reductions, 

non-prescriptive

● Enact 
energy-efficient 
building codes 
6a

● Promote, 
incentivize, 
and/or subsidize 
heat pumps 4a

● Decarbonise 
public buildings 
3a

● Assess and 
disclose 
material-related 
emissions 5a*

● Promote, 
incentivize and or 
subsidize energy 
efficiency and 
heating/cooling 
2a

● Promote, 
incentivize, and/or 
subsidize heat 
pumps 4a

● Enact 
energy-efficient 
building codes 6a

● Building 
Performance 
Standard 1d

● Decarbonise 
public buildings 
3b

● Assess and 
disclose 
material-related 
emissions 5b*

● Promote, 
incentivize and 
or subsidize 
energy 
efficiency and 
heating/cooling 
2d

● Promote, 
incentivize, 
and/or subsidize 
heat pumps 4b

● Enact 
energy-efficient 
building codes 
6d

● Building 
Performance 
Standard 1c

● Decarbonise 
public buildings 
3b

● Assess and 
disclose 
material-related 
emissions 5c*

Integrated Scenarios

*Embodied emissions reductions require a different accounting approach



Next steps

Refine 
scenarios

Financials and 
co-benefits

Integrated 
scenarios

Integrated 
scenarios

Peak 
analysis

Outputs

Draft 
report

Policy summaries
Data, methods 
and assumptions 
manual


