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A Grand Challenge to Make Solar Energy Economical 

2008 
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SunShot: An Effort to Make Solar Cost-competitive 

2011 
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Tackling Soft Costs at the Sources 
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Tackling Soft Costs at the Sources 

1140  financial incentive programs for renewable energy 

 391 rules, regulations & policies for renewable energy 

1531 unique ways to sell solar 
+ 
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The Solar Grand Challenge at its Critical Point 

scientific 

advances 

improved 

technology 

cost/price 

reduction 

widespread 

adoption 

Engineers’ Flowchart 

hcell hSQ 

 

THTF  650 oC 

 

100% peak load 

hmodule  20% 


tlife   25 years 

 

VTHD < 5% 

 

 

 

50 ¢/W PV 

 

10 ¢/W hard BOS 

 

40 ¢/W soft BOS 

2030: 14% solar 

 

2050: 27% solar 
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The Solar Grand Challenge at its Critical Point 

scientific 

advances 
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technology 
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reduction 
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Engineers’ Flowchart 

soft costs 
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codes standards 

supply demand 
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barriers markets 

behaviors beliefs 

“Unlike physics, where 

we can fundamentally 

figure out the upper limit 

for the efficiency of solar 

cells, there is no such 

limit to bureaucracy.” 

          - Minh Le, DOE 



energy.gov/sunshot 7 

The Science of Soft Costs 
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Is there a science of soft costs? 

 The science of people 

 The science of decisions 

 The science of processes 
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The Science of Soft Costs 
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Is there a science of soft costs? 

 Social science 

 Behavioral science 

 Economics 
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The Science of Soft Costs 

reduced 

soft costs 

faster 

adoption Applying Soft 

Cost Science 

scientific 

advances 

big data analysis 

field experiments 
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Soft Cost Scientists’ Flowchart 



energy.gov/sunshot 

New Ideas for Seeding Your Solar Marketplace 
Program Pilots & Embedded Experiments 

reduced 

soft costs 

faster 

adoption Applying Soft 

Cost Science 

scientific 

advances 

big data analysis 

field experiments 

predictive models 

social networks 

1 Soft cost scientists 

to learn the next 

big questions 

2 
Soft cost program 

managers to learn 

new tools 

3 New researcher-implementer teams to 

form and invent new soft cost experiments 

WORKSHOP GOALS 

Soft Cost Scientists’ Flowchart 
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The New Soft Cost Toolbox 

before 

new 

program 

launched 

after 

Measuring soft cost progress 
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The New Soft Cost Toolbox 

before 

no new 

program 

launched 

after 

HYPOTHETICAL BUT-FOR WORLD 

Problem: We haven’t invented a time machine yet. 

Measuring soft cost progress 
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The New Soft Cost Toolbox 

new 

program 

launched 

no new 

program 

launched 

CLONED WORLD 

Measuring soft cost progress 
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The New Soft Cost Toolbox 

Randomized Control Trial – the gold standard for 
measuring if a new program is effective 

A 

B 

program 

no program 
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Opower: World’s Largest Behavioral Experiment 

A 

B 

no home 

energy report 

Energy Efficiency RCT: 93 utilities, 32M customers 
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Opower: World’s Largest Behavioral Experiment 

H. Allcott, “Social Norms and Energy Conservation,” 

Journal of Public Economics (2011). 
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Solar Deployment RCT Examples 
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personalized 

solar score 

and savings 

Energy 

consumers 

generic  

solar info 

increased 

conversion 

rates? 
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Solar Deployment RCT Examples 

A 

B 

recognized 

for solar 

leadership 

State and 

local officials  

unrecognized 

faster  

permits & 

inspections? 
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Solar Deployment RCT Examples 
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info on local 

solar growth 

Community 

lenders 

info on national 

solar growth 

new solar 

financing 

offers? 
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The New Soft Cost Toolbox 

A 

B 
randomized control trials 

peer effects 

predictive models social sharing 

S
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New Ideas for Seeding Your Solar Marketplace 
Program Pilots & Embedded Experiments 

9:00 Introduction 
Adam B. Cohen, DOE SunShot Fellow 
  

9:10 Keynote 
Catherine Wolfram, E2e Project, UC Berkeley 
  

9:40 Soft Cost Grand Challenges 
Soft cost doers present on their newest ideas 

Vikram Agarwal, CEO, EnergySage 

Jack Clark, Director of Policy, CCSE 

Jessie Denver, Director of GroupEnergy, Vote Solar  
  

10:15 Coffee Break 

10:30 New Soft Cost Solution Set 
Soft cost scientists  present on their newest tools 

Easan Drury, NREL 

Kiran Lakkaraju, Sandia Labs 

Bill Wiehl, Facebook 
  

** Other workshops begin at this time 
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New Ideas for Seeding Your Solar Marketplace 
Program Pilots & Embedded Experiments 

11:15 Overview of Brainstorming Sessions 
Adam B. Cohen, DOE SunShot Fellow 
  

11:25 Brainstorming Sessions 

Soft cost analyst facilitators: 

Anna Brockway, DOE SunShot Fellow 

Elizabeth Doris, NREL 

Geoff Klise, Sandia Labs 
  

12:00 Working Lunch (Continue Brainstorming) 

1:00 Finalize Solar Program Pitches 
  

1:30 Solar Program Pitches 
 

2:00 Workshop Adjourns 
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New Ideas for Seeding Your Solar Marketplace 
Program Pilots & Embedded Experiments 

Catherine Wolfram 
Cora Jane Flood Professor of Business Administration 

Haas School of Business 

Faculty Director, Energy Institute at Haas 

Faculty Director, The E2e Project 

University of California, Berkeley 

http://e2e.haas.berkeley.edu 

E2e RCT Primer for Energy Programs 

wolfram@haas.berkeley.edu 
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New Ideas for Seeding Your Solar Marketplace 
Program Pilots & Embedded Experiments 

A 

B 

C 

Geoff Klise 

Sandia Labs 

Anna Brockway 

DOE SunShot Fellow 

Liz Doris 

NREL 

Brainstorming Groups 


