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About Evolved Energy Research

www.evolved.energy

• Energy consulting firm focused on addressing key energy sector 
challenges posed by energy system transformation

• Lead developers of EnergyPATHWAYS and RIO, two models used to 
investigate pathways to deep decarbonization

• We advise clients on issues of policy implementation and target-
setting, infrastructure investments, R&D strategy, technology 
competitiveness, and asset valuation



Examples of recent work
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• Northwest Study for Clean Energy Transition Institute (2019)

• Pathways to 350 ppm (2019)

• NREL Electrification Futures Study & NARIS Study (2017-2018)

• Washington State Deep Decarbonization report (2017)

• Risky Business: From Risk to Return (2016)

• PGE Decarbonization Study (2018)

• Trade-offs in Mexico for Energy Security and the Paris Agreement (2017) 
Decarbonization in the state of Sonora (2018) IADB (2018)

• Hydro-Quebec Northeast U.S. enhanced coordination study (2018)

• Energy efficiency & flexible load valuation for DOE EPSA (2017)

• Forthcoming studies for state of New Jersey, Princeton University, SDSN, 
WECC, Massachusetts, and Florida

https://www.evolved.energy/single-post/2019/06/11/Northwest-Deep-Decarbonization-Pathways-1
https://www.evolved.energy/single-post/2019/05/08/350-ppm-Pathways-for-the-United-States
http://www.nrel.gov/analysis/electrification-futures.html
https://www.nrel.gov/analysis/naris.html
http://governor.wa.gov/issues/issues/energy-environment/deep-decarbonization
https://riskybusiness.org/fromrisktoreturn/
https://www.evolved.energy/single-post/2018/02/23/Portland-General-Electric-Decarbonization-Study
https://www.evolved.energy/single-post/2018/04/09/Decarbonizing-the-Northeast-and-Coordination-with-Hydro-Qu%C3%A9bec
https://www.evolved.energy/single-post/2018/04/21/Energy-Efficiency-Flexible-Load-in-Buildings
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Lessons learned for state analysis

Start with a long-term 
plan

Develop strategies that 
can be made universal

Market transformation 
has a great track record

Identify no regret 
strategies

Assume we act 
collectively

Keep policy nimble 

Establish the right 
arenas for competition

Focus early on long-
lived assets



1. Start with a long-term plan
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• Too often a long-term plan comes
after setting mid-term (2030) policy 
goals and policy

• Ideal approach is to start with the 
end-goal and work backwards to 
understand implications

• Understanding policy comes after 
understanding the physical transition

• Creating a long-term plan has 
narrative power beyond the practical 
planning applications

Figure source: https://www.backcastpartners.com/what-is-backcasting/

https://www.backcastpartners.com/what-is-backcasting/


2. Focus first 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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3. Market transformation has a great track record
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• Numerous successful examples of national or 
subnational policy kick-starting new industries that are 
now essential strategies in deep decarbonization

• California 80s → U.S. wind industry

• German 2000s → low-cost solar

• Regulatory mandates successfully hide the marginal 
cost of carbon abatement

Image source: https://www.slideshare.net/AminZayani/the-efficiency-of-feedin-tariffs-in-germany-and-spain

Germany Installed Solar (MW)

https://www.slideshare.net/AminZayani/the-efficiency-of-feedin-tariffs-in-germany-and-spain


4. Identify no regret strategies 
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Focus on those results that are robust across a wide range of uncertainty analysis



5. Assume we act collectively
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Boundary conditions require many assumptions in state analysis

• Single states will not be able to eliminate GHG emissions while their 
neighbors continue with business as usual

• Energy systems are complex, slow to change, interconnected, and will take 
sustained, concerted effort to transform

• Policy that assumes a ‘go it alone’ mentality can have distorting effects 
or lead to bad policy

• “We don’t want to consider fuel cell trucks because we don’t think they will be 
able to fill-up once they leave our state?”

• “We are a wealthy state and it’s relatively inexpensive for us to buy wood 
pellets on the international market, so we will use that to decarbonize.”

• “When we have too much solar, we will export it to our neighbor…”



6. Keep policy nimble
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• Good state planning is an ongoing 
process

• Technology evolves

• Climate science changes

• Models & understand improves

• All 30-year forecasts are wrong

• Future uncertainty is okay

• Good policy acknowledges uncertainty 
and leaves room for new information

• Decisions today are necessary 
nonetheless

?



7. Establish the right arenas for competition
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Long-term policy clarity reduces transition costs

Establish markets to compete within each pillar of 

decarbonization but not between them

X



8. Develop strategies that can be made universal
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• Good strategies can be exported

• Significant value in demonstrating 
successful action that can be 
replicated

• If a strategy only works at small
scale or if no one else is also 
trying to do it, it’s not a great 
strategy

• Great strategies get cheaper the
more we do them



THANK YOU

2443 Fillmore Street, No. 380‐5034

San Francisco, CA, 94115
844-566-1366 info@evolved.energy www.evolved.energy



Cautions when modeling long-term pathways
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What do you gain from deep decarbonization modeling and what should we be cautious of?

• Pathways tell an internally consistent 
story that can capture imaginations and 
inspire action

• Mapping a spectrum of pathways can 
identify “no regret” strategies and also
identify future decision points

• Dead-end strategies can be identified 
and eliminated

• Ultimately, decisions must be made in 
the face of uncertainty and imperfect 
information is better than no information

• Pathways are not forecasts – the 
energy system will turn out differently 
than we envision or may even imagine

• Pathways illustrate technical transitions 
but largely ignore human and 
institutional constraints that are difficult 
to model

• Model computational requirements 
make sweeping the full range of 
uncertainties difficult

• Both data inputs and model structure 
can bias inputs in ways that aren’t 
always clear

Things we gain: Things to be cautious of:


