
Designing smart energy transitions for thriving 
communities 

Getting Energy Futures Right



Closing the Carbon Cycle



Energy transitions reflect 
fundamental shifts in the 

social, political, and 
economic organization of 
both energy and human 

lives and livelihoods.



What’s Coming in this Talk 

1. Socio-energy systems and transitions 

2. New tools for energy innovation and policy 

A. Social risks 

B. Social value  

C. Socio-economic design 

D. Socio-technical design 

E. Social sustainability 

F. Social justice



A socio-
energy 
system 

in 

What Do 
People Do 
All Day? 

by 

Richard 
Scarry



The risks of energy 
transitions warrant 
as much attention 

as the risks of 
climate change.

Counterproductive solutions 
and energy poverty

Increased risks of disaster 
and injustice

Social and economic dislocation  
and conflict

Accelerating climate change $40 trillion in  
misdirected investments



Energy transitions also offer a unique opportunity to achieve 
far more than just carbon neutrality.

Poverty alleviation 

Health and wellbeing 

Equality and democracy 

Security and resilience 

Prosperity and thriving 

Justice and human rights



So, what does it take to achieve the upsides and avoid the 
downsides of large-scale energy transitions?



The social value of energy 

= 

the economic value of energy 

 +  

the additional value derived by an individual or a 
community from the use of energy  

–  

the economic and other costs, risks, and burdens 
imposed by the energy. 



Energy 
Supply

Primary 
Energy 
Service

Secondary 
Energy 
Service

e.g., cooking, 
lighting, 
heating

Ancillary 
Energy 
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Social and 
Ecosystem 

Burdens

e.g., business 
activity, 
health, 

education

Social Value 
Economic 

Cost

Social, Economic, 
and Environmental 
Costs and Burdens

Social Value 
Economic 

Cost

Energy’s social value derives from the services it enables.



Socio-Economic Design



Each form of solar represents a 
different market design

• Patterns of 
revenue sharing 

• Costs and rates of 
return on 
investment 

• Capital pools 

• Social value and 
risk 

• Land use and 
other resource 
requirements 

• Political sensitivities 

• Patterns of social 
mobilization



Well functioning energy 
systems reflect 

appropriate socio-
technical design.

(otherwise known as the 
valley of death)



Here’s another slice through socio-technical design.

Users and 
Consumers 

Values and 
Ethics 

History and 
Culture 

Political 
Institutions and 

Dynamics 

Social 
Movements 

International 
Security 

Justice 

Policy & 
Regulation 

Markets and 
Behavior 

Diversity 

Workforce 

Organization 
and Operations 



Social	 Economic	

Poli,cal	

PV	

1.	Environmental,	economic,	
risk,	and	socio-poli,cal	
outcomes	

2b.	Societal	feedback	into	the	design	
and	uptake	of	PV	sociotechnological	
systems	

2a.	Consumer	
choice,	social	
movements,	
poli,cal	and	policy	
ac,on,	regulatory	
and	legal	ac,on	

3.	Social,	poli,cal,	
economic,	and	
technological	
reconfigura,on	

Social sustainability: the dynamic stability of socio-technical configurations



NREL Solar Adoption Map

Social, political and market 
dynamics configure the 

landscape of solar 
technology adoption
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Average	Income	in	Thousands	of	Dollars	

Number	of	Roo+op	Solar	Installa3ons	per	1000	Homes	
for	each	Zip	Code	in	Maricopa	County	
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Average	Income	in	Thousands	of	Dollars	

Average	Annual	Savings	from	Each	Roo+op	Solar	System	Installed		
for	Each	Zip	Code	in	Maricopa	County	

The wealthiest zip 
code saves $70,000 per 
1000 homes each year 
from solar energy.

The poorest zip code 
saves $2400 per 1000 
homes each year from 
solar energy.

The highest solar zip 
code saves $275,000 
per 1000 homes each 
year from solar energy.

Every home pays $2-4 
per month to subsidize 
solar installations.

Design for Injustice

Data from Jason O’Leary, 
PhD student, ASU

Social justice 
is roughly a 
question of 

how benefits, 
costs, and 
risks get 

distributed



Two additional examples



Three final thoughts



1. Human complexity is emerging as a major pain point 
in energy transitions.



2. As a result, we can no 
longer afford to allow 
our energy innovation 

and policy imagination 
to systematically 
exclude people. 



3. Energy is the most significant industrial sector and 
suite of systems on the planet



3. Energy is the most significant industrial sector and 
suite of systems on the planet

If we’re going to go to the trouble of transforming it, let’s close 
the carbon cycle, but let’s get a whole lot more besides.



Thanks

Clark A. Miller 
Director, Center for Energy & Society 
Associate Director, School for the Future of Innovation in Society 
Arizona State University 
PO Box 875603 
Tempe, AZ 85287-5603 
480-646-2663 (cell)



ASU knows how to 
integrate social and 
technical research 

to provide a big 
picture perspective.

US-Pakistan Centers for 
Advanced Studies in Energy



ASU has cutting edge capabilities to  
analyze and design the future.



ASU is delivering 
innovation for 
impact and is 

capable of 
partnering for the 

long haul.



ASU is scaling 
educational access 
and excellence to 

meet global 
challenges.
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Energy	&	Society	-	Annual	External	Research	Support	
*	future	years	include	only	exis<ng	grants	that	con<nue	

Energy	&	Society	 EPIC	

New revenue streams. 

• Develop tools for imagining, 
planning, and analyzing 
energy futures 

• Establish partnerships for 
transition planning 

• Shaping future RFPs 

• Online educational fees 

• Identify new collaborations to 
design energy solutions

Our goal: accelerate external funding to $5-7 
million per year by 2025.



A new ASU focus:  
Smart Energy 

Transitions

how and why do complex energy 
systems change?

how do we design energy 
transitions for thriving futures?

how do we lead a global 
energy transformation?



Smart Energy Transitions: Four Objectives 

1. Establish ASU as the global thought leader on managing 
the human complexity of energy transitions. 

2. Facilitate successful long-term energy transitions for 
cities, businesses, regions, or other organizations. 

3. Catalyze transformative energy solutions that advance 
human thriving. 

4. Train the leaders of a global energy revolution.



To make this work, we need your help.



We need to get the word out. 

Ask 1. 

• Support for building awareness and buy-
in with key funders and partners. 

• Public advocacy from ASU executives: 
President, KED, GIOS, GSI, New America. 

• Funding to support public events, 
workshops, webinars, a website, and 
visits to convene key experts and 
develop key ideas. 

• Funding for travel to visit potential 
funding agences.  

Total Request: $100k



We need to build an infrastructure 
capable of delivering high impact work. 

Ask 2. 

• Allocate space and funds to purchase 
equipment: 

• energy data and analytics hub. 

• energy design and innovation hub. 

• energy leadership hub. 

• Hire two postdocs to implement 
infrastructure development. 

Total Request: $500k

Data Theory

Learning

Policy 
Innovation

Market 
Innovation

Community 
Innovation

Technology 
Innovation

Leadership



We need to demonstrate that ASU can 
design and implement smart energy 

transitions.  

Ask 3. 

• Fund a major smart energy transition 
project that illustrates off our capabilities. 

• Finance the first smart energy transitions 
conference oriented toward creating a 
global alliance of partners. 

• Create a world-class online energy 
leadership training program. 

Total Request: $900k

Leadership



Demonstration Project #1 
Launch a major smart energy transition 
project with the City of Phoenix.

The Goal 

Help the City of Phoenix achieve 
their goal of carbon neutrality by 
2060 while also advancing other 

critical social goals, like improving 
air quality and human health, 

reducing poverty, and enhancing 
green transportation.



Demonstration Project #2 
Establish a world-class, online 

training program for leadership 
in energy transitions

The Goal 

Prepare young and upcoming energy 
professionals to lead energy systems 

change, manage risks and complexity, and 
integrate social and technical design for 

human thriving.



Demonstration Project #3 
Build a global alliance of partners working 
to imagine, deliberate, plan, and 
implement smart energy transitions.

The Strategy 

Host an annual international 
conference on smart 

energy transitions.

Transition Facilitators Industry Communities

Government AgenciesClean Cities States with "Big" Goals

Early Partners 

State / County of Hawaii 

Pakistan 

Kosovo 

US Dept. of Defense 

Major US and Latin 
American Cities 

Powering Tomorrow Utilities 
and Regulators



Current Smart Energy Transitions Projects

• carbon neutrality 

• human thriving 

• energy access 

• security and 
resilience 

• justice & human 
rights 

• democracy & 
sovereignty

But only if we know what we are doing  
and act accordingly.

Humanity has a 
unique opportunity to 
improve: 



Thanks from the ‘energy and society’ team. 



Data Theory

Learning

The data and analytics hub 

• Map, visualize, and theorize socio-energy 
systems and energy transitions 

• Analyze governance frameworks and rules 

• Learn from past energy transitions 

• Track innovation processes and pathways 

• Model complex systems processes, 
interdependencies, and cascades 

• Identify and explain the social, economic, 
and political drivers, dynamics, and 
outcomes of energy transitions



The design and innovation hub 

• Engage researchers and stakeholders in 
business, policy, engineering, and civil 
society. 

• Imagine and deliberate innovative energy 
futures. 

• Design and develop use-inspired energy 
solutions that enhance societal value. 

• Work with community and organizational 
partners to plan and implement 
transformative innovation.

Policy 
Innovation

Market 
Innovation

Community 
Innovation

Technology 
Innovation



The leadership hub 

• Train the energy analysts, designers, 
innovators, and leaders of tomorrow. 

• Engage today’s energy leaders in 
productive dialogue. 

• Ensure cities, businesses, communities, and 
societies have the human capabilities they 
need to succeed. 

• Network and mentor young professionals 
across the industry to ensure they have the 
support they need. 

• Transform the industry’s outlook from 
stability to innovation.

Leadership



Demonstration 
Project #4 

Create innovative, 
bottom-up energy 

solutions to alleviate 
poverty and promote 
social and economic 

thriving.

Early Partners 

Pakistan 
Morocco 

Brazil 
Ecuador 
Mexico

Total Energy Access is Achievable
Adopt Total 
Energy Access 
as the approach 
to defining and 
delivering energy
                                                    
 

Recognise energy needs across 
home, work and community
 

                                                    
 

Measure energy services,  
not just supply
 

                                                    
 

Prioritise and adequately finance 
decentralised solutions
 

                                                    
 

Acknowledge the roles of 
government, private sector  
and civil society in achieving  
Total Energy Access 
 

                                                    travelled

www.practicalaction.org/totalenergyaccess


