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Goals of the Project
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ÅExamine technical and economic implications of accelerating decarbonization 
in Oregon

Results intended to inform policymaking in Oregon

ÅWhat if Oregon had an economy-wide, net-zero emissions target?

ÅWhat if Oregon were restricted from building new gas plants?

ÅWhat if Oregon had to meet its emissions and clean electricity targets with 
only in-state resources?

ÅWhat if Oregon moved more slowly on transitioning energy-consuming 
technologies to clean alternatives through electrification?



Study Evaluates Clean Energy Pathways for Oregon
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Wholistic approach, integrated across geographies and economic sectors

Å ExploresǇŀǘƘǿŀȅǎ ǘƻ ŀŎƘƛŜǾŜ hǊŜƎƻƴΩǎ ŜƭŜŎǘǊƛŎƛǘȅ ŀƴŘ 
emissions targets by considering the transition 
needed in all sectors of the economy

Å Modeling determines optimal investment in 
resources, constrained by scenario definitions, 
investigating different potential state objectives or 
uncertainties

Å Decarbonizing the energy supplyτelectricity, 
pipeline gas, liquid fuels

Å Conservativeassumptions about existing 
technologies and cost projections from public sources

Å Models integrate electricity and fuels systems that 
ŜȄǘŜƴŘ ōŜȅƻƴŘ hǊŜƎƻƴΩǎ ōƻǊŘŜǊǎ ǘƻ capture regional 
opportunities and challenges
hǘƘŜǊ ǎǘŀǘŜǎΩ ŀŎǘƛƻƴǎ ǿƛƭƭ ƛƳǇŀŎǘ ǘƘŜ ŀǾŀƛƭŀōƛƭƛǘȅ ŀƴŘ Ŏƻǎǘ ƻŦ 
solutions Oregon has to transition to clean energy
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Review of Modeling Approach
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High Level Description of Modeling Approach

ÅModel calculates the energy needed to power the Oregon economy, and the 

least-cost way to provide that energy under clean electricity and emissions goals
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Demand-Side

Supply-side

Electricity Pipeline Gas Liquid Fuels Other Fuels

CO2 Emissions

Residential 
Buildings

Commercial 
Buildings

Industry TransportationSectors

Subsectors

Å EnergyPATHWAYSmodel used to develop 
demand-side cases

Å Applied electrification and energy efficiency
levers

Å Strategies vary by sub-sector (residential 
space heating to heavy duty trucks)

Å Regional Investment and Operations (RIO) 
model identifies cost-optimal energy supply

Å Net-zero electricity systems
Å Novel technology deployment (biofuels; 

hydrogen production; geologic sequestration)



Demand-Side Modeling
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Å Scenario-based, bottom-up energy model (not optimization-based)
Å Characterizes rollover of stock over time 
Å Simulates the change in total energy demand and load shape for every end use

Input: Consumer Adoption
EV sales are 100% of consumer 
adoption by 2035 and thereafter

Output: Vehicle Stock
Stocks turn-over as vehicles age and 
retire

Output: Energy Demand
EV drive-train efficiency results in a 
drop in final-energy demand

Illustration of model inputs and outputs for light-duty vehicles



End-Use Sectors Modeled 

Å Approximately 70 demand sub-sectors represented

Å The major energy consuming sub-sectors are listed below:
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Source: CETI, NWDDP, 2019

https://raw.githubusercontent.com/cleanenergytransition/mtc-report-graphic-p2x/gh-pages/Illustration%20of%20Power-to-X.pdf


Supply Side Modeling
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Optimized investments in energy infrastructure

Electricity includes all economic 
sectors
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Model optimizes investments to 
meet demand, reliability, and 
emission targets

Figure for methodology illustration only

Å Reliability: Model requires 

supply is met during rare, 

severe weather events, 

while maintaining reserve 

margin

Å Fuel and electricity supply 

are optimized together

Å Model uses best available 

public data

Example: Electricity



Å /ƻƴǾŜƴǘƛƻƴŀƭ ƳŜŀƴǎ ƻŦ άōŀƭŀƴŎƛƴƎέ Ƴŀȅ 

not be the most economic or meet clean 

energy goals

Å New opportunities: Storage and flexible 

loads

Å Fuels are another form of energy storage

Å Large flexible loads from producing 

decarbonized fuels:

Electrolysis, synthetic fuels production

Integrated Supply Side: Electricity and Fuels

Clean Energy

Source: CETI, 
NWDDP, 2019
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https://raw.githubusercontent.com/cleanenergytransition/mtc-report-graphic-p2x/gh-pages/Illustration%20of%20Power-to-X.pdf


Near-Term Focus on Long-Lived Assets
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Long-lived infrastructure should be an early focus to avoid carbon lock-in or stranded assets
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Demand- and Supply-Side Modeling Framework
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End-use energy 
demand 

Inputs

RPS or CES 
constraints

System emissions 
constraints

Technology and fuel 
cost projections

New resource 
constraints

Biomass and CO2
Sequestration costs

Outputs

Electricity sector
ÅWind/solar build
Å Energy storage 

capacity/duration
Å Capacity for reliability
Å Curtailment
Å Hourly operations

Synthetic electric fuel 
production (H2/SNG)

Biomass allocation

CO2 sequestration

Hourly load shape

EnergyPATHWAYS (EP) Regional Investment and Operations (RIO)
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