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The New World  

The άǳǘƛƭƛǘȅ of the ŦǳǘǳǊŜέ (UoF) world is different, but not necessarily in the 
way it  is commonly discussed. 
 

Supply-driven, hierarchical electric industry structure is shifting toward a bi-
directional network-interactive architecture. 
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The òDeath Spiraló 

The death spiral is likely 
overblown. 

Ƭ Limited technical potential of 
DERs 

Ƭ Going off-grid requires enormous 
storage, very expensive 

Ƭ Customer awareness is often low 

Ƭ Possibility that electrification 
mitigates impact of DERs 

 

But the problem of nonlinear 
feedbacks is real. 
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So What Really is New about UoF? 

ƬResource planning much more uncertain 

ƬDifferentiation of customer classes and rates 

ƬBenefit/cost analysis framework 

ƬOptionality on pace and timing of improvements 

ƬStrong path dependency 
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What are the Risks and Opportunities?  

ÅImproved customer satisfaction 

ÅDER ownership (ratebase)  

ÅNew ǇƭŀǘŦƻǊƳ ǎŜǊǾƛŎŜǎ ǿƛǘƘ άǾŀƭǳŜ-relatedέ 
compensation  

ÅElectrification 

ÅExpansion to other network markets  

ÅImproved financial market confidence 

Big Deal 
Opportunity? 
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What are the Risks and Opportunities?  

ÅAntiquated rate design hard to change 

ÅRegulatory or legislative goals forcing DERs 

ÅAsymmetric risks from asset obsolescence 

ÅHigh cost/complex integration of DERs 

ÅCybersecurity  

ÅCost recovery issues ς  system upgrades needed to 
support declining demand 

Big Deal 
Threat? 
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What are the Risks and Opportunities?  

ÅCustomers slow to adopt new technologies 

ÅSophisticated techs not viable for quite a while 

ÅWholesale techs remain more economical 

ÅEarly utility/regulatory experiments get push back 

ÅModest net growth in system from integration and 
EVs offsets self-gen 

No Big Deal? 
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Navigating Uncertainty  

Often, little  agreement internally among utility  managers.  

ƬElectrification cause significantly higher sales? 
ƬDERs cause a death spiral?  How soon? 
Ƭ Is the entire UoF concept overblown? 

 

There is little  historical precedent. 
 
This uncertainty and novelty creates a  
need for a new approach for analyses. 
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Traditional Scenario Analysis  

Scenario modeling is often the workhorse for strategic analysis. 

Ƭ Identifies key exogenous events, and models knowable 
relationships  

ƬTechnique is largely linear, dependent on historical data 

ƬTypically models initiatives as discrete alternatives, as opposed to 
policies that emerge with endogenous rates of change  
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The Importance of the Path  

For UoF, traditional methods of analysis usually focus on an 
assumed end state. 

ƬScenarios can feel very hypothetical ς no behavioral information 

Ƭ Items not managed in early stages may become unpleasant 
constraints later 
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System Dynamics Approach  

We have found the system dynamics approach to be an 
important complement to traditional modeling. 
 

A System Dynamics model is essentially an influence diagram 
in which the άƛƴŦƭǳŜƴŎŜǎέ are mathematically defined and 
simulated. 
 

ά{ŎŜƴŀǊƛƻǎέ in system dynamics are projections of how 
assumed change factors will  interact and play out. 

Ƭ Enables a more complete understanding of path dependencies 

Ƭ Facilitates conversation and visualization about changing industry 

ƬModels dynamic effects associated with endogenous variables and 
rates of change 
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System Dynamics Approach (contõd) 

System Dynamics founded MIT in the 1950s. 

Ƭ Most well-ƪƴƻǿƴ ŜŀǊƭȅ {ȅǎǘŜƳ 5ȅƴŀƳƛŎǎ ƳƻŘŜƭ ƛǎ Wŀȅ CƻǊǊŜǎǘŜǊΩǎ мфтн 
book The Limits to Growth 

System Dynamics models are constructed by quantitatively defining 
relationships between variables. 

Ƭ Causal loop diagrams represent relationships in a system 

Ƭ Stocks and flows are used to track movement through a system 

Ƭ Intuitive equations back-up the casual loop diagrams and the stocks and 
flows 
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Building a Consensus  

System Dynamics is highly effective in bridging the gap between 
teams/groups within an organization. 

In modeling entire system, shared interests between groups are 
illustrated. 
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Simplified System Dynamics Framework  

Below is a simplified model diagram of a System Dynamics model 
constructed to model PV adoption and its effect on the utility: 
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Simplifies Without Trivializing  

The System Dynamics approach allows modeling of 
endogenous feedback loops in a simple and straightforward 
manner that still captures the underlying complexity of the 
system. The example below is a screenshot of the actual 
modeling behind Module 1 of the previous slide. 
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Stimulates Real -Time Discussion  

System Dynamics software facilitates discussion among 
managers and executives, as assumptions can be tested in real 
ǘƛƳŜ ǳǎƛƴƎ ƛƴǇǳǘκƻǳǘǇǳǘ ƻōƧŜŎǘǎ ǎǳŎƘ ŀǎ άǎƭƛŘŜǊǎέΦ ¢ƻ ǘŜǎǘ 
assumptions using traditional modeling, it is often required to 
have staff re-run models outside of meeting. 
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Real-Time Testing Example: Higher Fixed Charges  

Increasing the residential fixed charge decreases the variable rate. 
This feeds back to put downward pressure on DER adoption. 


