
EVALUATION FRAMEWORK

• Story-line: Articulate a qualitative 

story-line for the long-term evolution of 

the modeled system.  What are the key 

characteristics of the system in 

question?

• Metrics: Develop quantitative metrics 

to measure different characteristics of 

the modeled system.

• Evaluation Criteria: Develop criteria 

that use these metrics to evaluate the 

alignment of model results with the 

qualitative story-line 

GCAM-USA STORYLINE

Electricity Demand:  

• Electricity demand will grow over the 

coming century, driven by increased 

electrification in end-use sectors. 

• Electricity consumption will continue to 

decouple from economic growth.

Electricity Supply: 

• Increasing shares of natural gas and 

renewables will be deployed to meet 

the growing demand for electricity.  

• No new coal-fired power plants without 

CCS will be deployed in the U.S. 

Construction of nuclear power plants 

will be limited.
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Metrics, paired with 

visual analytic tools, 

can help evaluate 

agreement between 

a scenario’s 

qualitative description 

of the future and its 

quantitative depiction

of that future.

CONTEXT

• Energy-economic models provide 

science-based decision support in a 

variety of contexts. 

• The dynamic systems represented 

could evolve along many distinct yet 

plausible pathways.

• These modeling tools are often 

designed to conduct if-then analysis.

• Insights derived out of such analyses 

depend on the characteristics of the 

counterfactual “reference” scenario.

• Evaluating future scenarios of the 

energy system is important to ensuring 

the credibility of analyses they are used 

to support.

KEY QUESTIONS

• How can we understand the credibility 

of long-term reference scenarios from 

energy-economic models?  

• What are the key elements of a 

framework for evaluating reference 

scenarios in a systematic way?  

• What role can visual analytic tools play 

in facilitating this evaluation process, 

especially for models with high spatial 

resolution? 

GCAM-USA

• A version of GCAM with state-level 

detail in the United States

• Includes sub-national representation of 

electricity supply, demand, and trade

• States are grouped into electricity “grid 

regions” (generally consistent with the 

North American Electric Reliability 

Corporation regions)

SCENARIOS

• Base:  default GCAM-USA reference

• Base.MLS: sub-annual electricity “load 

segments”, limits on new coal and 

nuclear installations

• Base.MLS.Dem:  detailed building 

sector and vintaged industry

• Base.MLS.Dem.Ret.Ren:  updated 

renewable resource curves, technology 

costs, renewable portfolio standards, 

and coal / nuclear retirements
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