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Tapping My Inner “Futurist”?





Foresight 101: Cone of Plausibility
Multiple Outcomes, Multiple Time Horizons
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Every day I make an effort to move toward 
what I do not understand. 

- Cellist, Yo-Yo Ma 



Four Futures Thinking

* Jim Dator, University of Hawaii
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Imagine Life in 2030…

* Jim Dator, University of Hawaii
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Our Next StepsForesight 101 Drivers of Change
IoT Consumerization + 
Distributed Resources



IoT + Consumerization 
of Energy Solutions

Distributed 
Resources

Anticipate Implications of…
The Slow Pace of Fast Change 



Internet of Things (IoT)

The Consumerization 
of Energy Solutions
via Connected Devices How might energy experiences 

evolve around products and 
players that Learn & Lead!  



Slow Pace of Fast Change = Healthy Sense of Skepticism 
Era of Connected Device driven Energy Solutions  

Uncertainties to Explore 
 Full (cost) + impact on energy-gas use
 Regulatory framework
Who creates value? (Benefit over cost)

Who captures it? (Business Model)
 Adoption-uptake models
 How might we integrate data? 

How do we deal with privacy concerns?
What new players are capable of 

pushing utilities off the value chain?

CC 2.0 Wilgengebroed on Flickr

https://www.flickr.com/photos/wilgengebroed/


Key Elements Driving Consumerization? 
Entrepreneurial Spirit for Energy Solutions



Key Element Driving Consumerization:
Lower Barriers to Entry for Innovation + Adoption

 How do we interface with energy entrepreneurs and branded solutions?
 How do we guide our communities in making decisions on solutions?
 How do we learn from our community members who are early adopters? 



Blurring of Digital-Physical Boundaries 
Battery-powered vents to control temperature in individual rooms



Signal: Bigger Players Dipping Toes into the Water 



Key Element Driving Consumerization:
How might Connected Devices transform Expectations?

Integration of Products:
Security, Plumbing, Indoor Air Quality



Strategic Assumption: Elevated Expectations Ahead 
Eventually ‘Connected Homes’ solutions will not seem silly (or expensive)

How might we deliver 
innovative managed services 
for ‘connected devices’ 
solutions?

 Partnerships 
 Pilots 
 Crowdfunding promotion?
 Niche Demands 

(e.g. aging populations) 



Consumerization Phase… 
Managed Services 
& Behavior Change Solutions

Legacy Phase… 
Build out Access 
to Infrastructure 

Consumerization Phase implications for Energy sector? 



Why Software is Eating the World… 

Design for Behavior Change 

Consumerization Solutions will be Outcomes-based 

Turning Connected Data into Insights, Actions + Outcomes



1993

Social Norms for the
Anonymous-Access Web 



2008

Social Norms & 
the Social Web 



Everyone knows I’m working 
on some personal growth 

issues

Assumption: 
The web is becoming a platform 
for managing outcomes & 
personal behavior change. 



Predictive
What might happen..

Prescriptive
What should happen..!

Descriptive
What happened..

Energy Service + Experience Design 
How do we think of Behavior Change to Guide Outcomes? 

Complexity of Data and Relationship Management
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SPENDING OUTCOMES
This is your budget for date night

SPENDING FORECAST
This is what we think you will spend  this week

SPENDING HISTORY 
This is last month’s statement

Complexity of Data and Relationship Management
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Social Norms + Slow Embrace of Prescriptive Analytics

Guided Financial Experiences 



EXPERIENCE OUTCOMES
This is the (cheapest; fastest) 
path to your destination

‘COST’ FORECAST
This is what we think you will spend next month;
This is predicted time to destination

HISTORY (COST; TIME SPENT) 
This is last month’s mobility statement
This is your average commuting time last year

Complexity of Data and Relationship Management
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Social Norms + Slow Embrace of Prescriptive Analytics

Guided Transportation Experiences 



ENERGY COST OUTCOMES
This is the path to managing seasonal costs

ENERGY COST FORECAST
This is what we think you will spend this season

ENERGY HISTORY 
This is last season’s statement

Complexity of Data and Relationship Management
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Social Norms + Slow Embrace of Prescriptive Analytics

Guided Utilities Experiences ? 



IoT Consumerization

Question #1:
What outcomes matter? 

 Comfort
 Informed Decision making
 Reliability (Uptime) 
 Increased Savings
 ROI for Distributed Systems
 Fixed Costs  
 Lower Carbon Footprint
Worry -Free (Bill Management)



IoT Consumerization
Question #2:
How might we (or other players) scale 
and deliver prescriptive analytics of 
energy management experiences? 

Can you tell me 
why my bill was so 
high?

Apps, Dashboards, 
Ambient Objects, 
Natural Language Assistants? 



Phase of 
Rolling Eyes 
at Chatbots

Do Not Dismiss on Techno-Novelty
Aligning Utility Tools with Expectations of Convenience 



Hype vs Hope of Chatbots

Can you tell me why my bill was so high?

How long will this heatwave last?

Please pay my utility bill next Friday 



Connected Home Hubs 
Might Amazon (et al) become a Friend, Foe or Frenemy?



Opportunities + Risks 
Consumerization Era for NC Utilities 
How do we understand..
 ..the roadmap
 … the role of disruptors 
 … the business model
 … the security issues 
 … how to deliver the 

unexpected innovations?



IoT + Consumerization 
of Energy Solutions

Distributed 
Resources

Disruptive Trends to Watch: 
The Slow Pace of Fast Change 



Is there ‘Disruption’ ahead with  Distributed Power?



Is there a pro-integration regulatory 
tipping point ahead?



Signals of Change 
Policy + Consumer-driven Dynamics of Rooftop Solar 



Signals of Change 
Distributed (Centrally Controllable) Behind-the-Meter Storage



"Community Storage" is an 
emerging term for programs that 
aggregate distributed energy 
storage resources that are located 
throughout a community, such as 
water heaters, electric vehicles, and 
interconnected storage batteries, to 
improve the operational efficiency 
of electric energy services to 
consumers.

Signals of Change 
Utilities Coordinate Aggregated System level Solutions 



Signals of Change
New types of Exchanges, Networks and Marketplaces



Signals of Change

Testing Viability of Peer-to-Peer Energy Trading (via Blockchain) 



Low by MW, but Growing, Visible and Personal
Over the past 5 year, net energy – that is energy fed 
into the grid by consumers – has grown on average 
at 500 percent per annum while net utility 
generation grew at 1.2percent

Solutions for North Carolina Energy Prosumers? 



Signals of Change (Despite Lingering Scars) 
Fuel Cell based Renewable Integration and Micro Grid Foundation 



The PNNL study showed that for the same power output, a 
natural gas solid oxide fuel cell would cost almost one-third less 
to build than a centralized natural gas combined cycle plant.

Distributed Driven by: Cost/Capital, Resilience & Control



GE Enters Market 
in 2018 (1MW – 10MW)  



Plausible Paths:         1) Subsidies & cost reductions = Viable Products
2) Localized MW Power Parks = Utility Micro Grids 
3) NatGas + DG Managed Service = Clean Energy as Service

Distributed Scenario: Solar Fails to Scale vs Energy Appliances



Bringing Value to Our Communities
Ownership or Managed Services Future ?

 Design-Build-Manage (Finance to Fuels)
 Accelerate Regulatory Reforms
 Fuel contracts & management  
 Restructure Partnerships 
 Align Talent & Culture Change
 Develop Roadmap Adoption Rollout

Competition or Coopetition?

Scenario to Explore
What if our Communities Embrace Natgas + Distributed Generation?



Opportunities + Risks 
Distributed Resources for NC 
How do we understand…
 … the roadmap
 … the role of disruptors 
 … the business model
 … implications on existing  

commitments 
 … the upside of resilience
 … lower capital scaling



Next StepsDrivers of ChangeForesight 101



• Incumbent mindset

• Incremental Improvement

• Fear, Uncertainty, 
Doubt & Denial

On the Plateau 
‘Managing the Decline’

• Entrepreneurial mindset

• Prototyping 
Transformative Change

• Failing Forward

Walking up Hill
Enabling New Era

Create a Healthy Sense of Urgency
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Urgency 
Not Urgent Urgent –

Critical 

Not 
Ready

Ready 

Somewhat
Ready 

Important

Survey Leadership on Emerging Trends 



Engage staff, elected officials 
and community leaders in 
socializing ‘big ideas’ on the 
horizon of the energy sector. 

Establish Thought Leadership + Curator Role on Big Ideas

 Energy Entrepreneurship 
 Distributed Resources

(Generation to Storage)
 Data+Privacy Infrastructure 
 Business Model Challenges
 EVs (Battery + Fuel cells) 
 Connected Devices + IoT

(Data-Privacy-Security)
 Blockchain + Crypto DApps

IBM ADEPT Protocol (Ethereum)
Transactive Community Grid



What do we need to learn about?
What do we need to unlearn? 

Biggest Risk…
Biggest Opportunity…

How do we build bridges to future…?

Focus on big questions…



Thank You!
Learn more: 
garrygolden.com/EC2016

garrygolden@gmail.com
Two Rs



In the News 



Science JournalNorthwestern
Image by Christopher Wilmer/NuMat Technologies)

High Surface Area Crystal Sponges + Natgas
MOFs – Metal Organic Frameworks 



True False

In 2017 Tokyo Gas will begin 
selling solid natural gas 
(MOFs) in 7-11 stores as 
fuel for portable micro fuel 
cells that recharge devices. 



$49 (12 cartridges)
11 phone charges per cartridge 

Scenario: World of low cost fuel-based electronic devices 

Could fuel-based micro-power systems
be at same developmental stage as cell phones in late 1980s?



A disruptive idea of fuel-based micro-power? 



Unplug
Refuel

2020 2022

5 Year Plan
Fuel-based Devices

Fuel-cell 
on a Chip

2026

The Cordless 
Christmas

2030

House Construction 
without 
Electrical Sockets

#1 Fuel Distributor



Example of Tapping Your Inner Futurist
What fuel-based innovations might capture 
head, heart & wallets of our communities?

Could customers cut the cord and reduce grid-use?
Could we get in the business of delivering solid state 

or liquid fuels? 
Would our members expect traditional CH gases  -

or embrace hydrogen or renewable synthetic gas?
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