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Securing Wisconsin’s Energy Future 
 
A paradigm shift is happening in the energy industry worldwide. New ways of 
managing how and where energy is distributed, and how energy waste is 
reduced, have become prominent opportunities in the world of energy.  
 
Evidence of these changes are all around us. Readily available devices allow 
energy users at home and at work to understand when the demand for energy is 
highest over the course of a day, and to program devices such as water heaters 
and furnaces to manage and shift energy demand to lower-cost and lower-
demand times of day.  

Image Courtesy of Creative Commons 
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Wisconsin’s failure to keep pace with technology through better policies and 
needed investments is costing energy users more, and leaving us with dirtier, 
less efficient energy, and with an electric grid that is unnecessarily wasteful and 
vulnerable to disruption. However, Wisconsin is well-positioned to take effective 
steps to prepare for a more sustainable energy future. 
 
This paper addresses developments in energy distribution and management that 
help shape opportunities to improve our energy system, and recommends policy 
for the Wisconsin Public Service Commission (PSC) and state to move toward 
implementing the opportunities highlighted here.  
 
 
Opportunities Exist Now 
 
The convergence of new energy technologies has never been as rapid, or as 
important, as it is today. In the last five years our global energy systems have 
been undergoing a fast-paced evolution, creating beneficial impacts for 
energy users. 
 
Modernizing our electrical grid will reduce energy waste, increase energy 
efficiency, and reduce the vulnerability of our energy system to disruption. These 
benefits will occur in part through developing local energy systems and 
implementing new, smaller-scale distribution systems. 
 
While consumers can take important individual actions to better manage energy 
use, managing large scale change requires effective public policy and well-
directed investments. Only systemic changes will allow the energy industry and 
energy customers to shift their roles and responsibilities to favor clean, efficient, 
resilient, and less expensive energy resources. The economic and political will 
must be in place for such shifts. Fortunately, recent research and successful 
policy changes in neighboring states have given us models to reference. 
 
 
 
 
 
 
 
 

 

Despite these changes and the opportunities now available to modernize 
and improve, Wisconsin remains largely stranded with a 20th century energy 
system in a 21st century economy.  
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Our 20th Century Energy Legacy 
 
Wisconsin’s current electrical grid is predominantly a traditional bulk power 
system characterized by large fossil fuel baseload generating plants delivering 
power through long transmission lines. Bulk power systems experience 
transmission and distribution energy losses of up to 60% and typically require 
continuous overbuilding of capacity to meet short periods of peak energy 
demand. This carbon-intensive, centralized energy economy has high 
environmental and social impacts and creates threats to public health.  

However, sole reliance on large, centrally controlled assets is no longer the 
optimal model for providing reliable and cost-effective energy to users. Though 
these systems will remain a legacy component of our energy system for years to 
come, future investments should be directed toward a modernized system.  

 
Globally, innovations in technology and in energy business models – together 
with appropriate policies – are shifting the familiar paradigm of a one-way 
electrical grid, redefining the relationship between utilities and customers. 
Formerly centralized energy systems are transitioning toward decentralized 
networks with multi-directional energy and data flows. While these changes are 
already creating a positive, disruptive influence on the energy industry, a suitable 
policy environment is essential in determining the direction of such changes and 
the ways in which benefits are allocated.  
 
Technology and Economic Trends Driving Change 
 
Rapidly falling costs for renewable energy components like solar photovoltaics 
and battery storage have in recent years dramatically increased the return on 
investment and adoption of renewable energy. Concurrently, the now widespread 
availability of fully electric plug-in vehicles and their associated charging systems 
adds an important new electricity infrastructure for potential energy storage in the 
community or home. 
 
 
 
 
 
 

 

Our greatest opportunity is to focus future investments in modernizing our 
system to enhance energy efficiency, reduce greenhouse gas emissions, and 
improve system reliability and resiliency. These changes will provide more 
benefits to energy users and a growing class of smaller-scale energy producers. 
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Smart Energy Systems  
 
A variety of internet-tied technologies are being embedded into traditionally 
“dumb” energy devices to optimize control and efficiency. Combined with 
Information and Communications Technology, these cloud-based energy 
operation systems can provide real-time data about grid consumption, 
congestion, threats to reliability and identify where distributed resources can 
provide services to the grid.  
 
Smart energy systems typically feature demand flexibility and demand response - 
the ability to shift energy consumption in time to support grid needs (AKA 
“Flexiwatts”). Integrated communication and control technology shifts electricity 
use across hours of the day, shifting use of loads like air conditioning, water 
heating, and electric vehicle charging to times when demand is lower and 
electricity is cheaper. Smart devices today can control those functions and be 
programmed to know the lower price periods of the day.  
 
Distributed Energy Resources (DERs)  

DERS are a broadly defined set of systems, infrastructure, and technologies 
designed to operate closer to energy users on the electricity grid. The National 
Association of Regulatory Utility Commissioners (NARUC) defines DERs as, "a 

resource sited close to customers that can provide all or some of their immediate electric and 
power needs and can also either reduce demand (such as energy efficiency) or provide 
supply to satisfy immediate electric and power needs, and can also be used by the system to 
support the energy, capacity, or ancillary service needs of the distribution grid. The resources, if 
providing electricity or thermal energy, are small in scale, connected to the distribution system, 

and close to load.”(1) 

DERs may include a suite of linked energy generation, storage, and power 
management assets working as a system. Typical DER components include 
solar photo-voltaic (PV), wind, combined heat and power (CHP), energy storage, 
demand response (DR), electric vehicles (EVs), together with energy 
management control devices.  

Technologically Advanced Microgrids  
 
Microgrids are stand-alone electrical systems consisting of multiple generating 
sources and defined loads that operate independently from the primary utility 
grid. They provide a reliable, efficient solution to unexpected power loss, 
effectively balancing spikes in energy demand, optimizing energy usage for more 
reliable power and reducing operating costs and carbon emissions. 
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Microgrids significantly improve the resiliency of grid systems through their 
abilities to operate disconnected from the grid (“islanding”), allowing them to keep 
power on when the primary grid is disrupted. Microgrids are the central 
operational hub for connected networks of distributed devices. 
 
Growing Electricity Customer Options 

Collectively, Smart Energy Systems, Distributed Energy Resources and 
Microgrids are creating powerful new options for using and conserving energy. 
Energy users will only fully benefit from these possibilities, however, with 
supportive public policy.  

 
 

Microgrid Schematic, Courtesy of the International Energy Agency 

 

Households and businesses don’t need to solely operate as energy 
consumers anymore. Traditional energy users can now produce more of 
their own energy and more effectively manage their energy use. By using 
new technology to its full potential and empowering energy prosumers, we 
can conserve energy, facilitate our transition to renewable energy, 
significantly lower costs, and deliver free market benefits to energy users. 
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Today’s electricity users can include small scale solar or wind-energy producers 
selling power back to utilities through net metering. But that is only the beginning. 
In a digital energy system, an end user with solar plus storage, an electric vehicle 
and a home energy management system could sell electricity to the neighbor 
next door, or bank that energy virtually for future use. These concepts are being 
tested in pilot projects around the globe in a trend toward smarter and 
empowered energy consumers – or “prosumers”.   
 
Taken collectively, new energy technologies open a new energy equation for 
managing both supply and demand. Instead of simply consuming power, energy 
prosumers will be able to: 
 

• Buy energy from a variety of sources. Purchasing energy from Bulk 
Power Systems will no longer be the only option. 
 

• Generate energy with solar PV, wind, biogas, local biomass, and other 
distributed generation alternatives. 
 

• Eliminate unneeded energy use through traditional conservation, and 
efficiencies generated by smart energy systems (AKA “Negawatts”). 

 
• Store energy for future use with batteries, electric vehicles, and virtual 

storage mechanisms.   
 

• Optimize usage through demand response and demand shifting. Digitally 
managed microgrids will allow a new business model that helps 
prosumers manage demand.  
 

• Sell, share, and buy energy on demand.  The advent of transactive 
energy and blockchain technology advances a new energy value 
proposition that will allow consumers to both buy and sell energy. 
 

 
Studies in Japan support the feasibility of microgrids of prosumers who shift from 
buying to selling electricity and back. The studies posit that microgrids and 
energy trading would be feasible for multi-tenant buildings, business parks or 
industrial parks. Building tenants can share energy or multi-tenant buildings can 
share. Multiple businesses or factories can share infrastructure as well as 
send/receive energy from co-located energy sources (2). 
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Cost Savings from Distributed Energy Resources.  

Research has documented savings potential for customers and clean energy 
benefits through strategies such as integrating DERs, curtailing commercial and 
industrial electricity demand, installing more smart thermostats and other 
devices, and deploying energy storage technologies.  

A report by Indiana Advanced Energy Economy found that a combination of 
demand reduction strategies could save Indiana ratepayers between $448 million 
and $2.3 billion over 10 years (3). The study found that adoption of DER 

strategies could also allow reduction of 1,500 to 4,800 megawatts of electricity 
needs through 2027 - avoiding or deferring the need for new generation capacity, 
and transmission and distribution infrastructure. 

In the residential sector alone, widespread implementation of demand flexibility 
has potential to save 10–15% of potential grid costs, and customers can cut their 
electric bills 10–40% with rates and technologies that exist today. 

Why Modernize the Grid?  

Grid modernization will be an essential element of a transition to a renewable 
energy economy. Coupled with policies that incentivize needed investments and 
realign the roles of producers and consumers, these changes will bring multiple 
benefits for Wisconsin residents.   

Grid modernization today is emerging in several forms: 

 Smart technologies that increase a grid operator’s ability to monitor and 
respond to system conditions represent a significantly smaller investment 
than capital expenditures for new generation and transmission. These 
tools and technologies are attractive even under a scenario of increasing 
load which will likely occur with more EV charging stations. 
 

 Real-time metering and real-time rates allow users to make better 
decisions about consumption. Real-time metering allows users to monitor 
their own usage and rates in real time, enlightening users and 
consequently reducing the demand that drives new generation and 
transmission construction. 
 

 Increased distributed renewable generation that broadens opportunities 
for small scale and third-party energy producers. Currently Wisconsin law 
limits opportunity and incentives for small scale energy producers, 
awarding most renewable energy production to public utility projects.  
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The necessary two-way energy and communication flows of a modernized grid 
will allow for a distributed, smart, clean, local energy generation market. Grid 
modernization provides the granular data needed for optimal siting of community 
solar projects, energy storage, microgrids, and demand management tools within 
DERs. Grid modernization will allow Wisconsin and local communities to 
maintain a flexible, agile, technologically advanced growth strategy.  

Grid modernization can be linked with system-wide goals of greater energy 
efficiency, enhanced resiliency, demand-side management, and equitable 
environmental strategies. Smaller municipalities, towns and villages must not be 
left behind in the digitalization of the grid. Smart strategies to continue basic 
services at affordable prices can be integrated into new energy product and 
service development and growth. Grid modernization is a critical piece of the 
puzzle for energy distribution system planning.  

 

Grid Modernization Versus Continued Investment in Bulk Power Systems 

The emergence of Independent System Operators (ISO’s) has altered the 
process by which our energy systems are designed and developed. While utility 
regulation remains nominally under state government control, ISO’s such as the 
Midwest Independent System Operator (MISO) typically conduct planning on a 
regional scale, with limited public input.  

The MISO, along with other regional ISO's, has formulated regional transmission 
additions that significantly increase the capacity of our existing grid well in excess 
of energy needs and usage within individual states. Overbuilt transmission grids 
provide minimal benefits to local users, but benefit utilities by allowing movement 
of higher volumes of power from lower cost generation sources in the Midwest 
and Plains states toward markets in the eastern US where electricity can be sold 
more profitably. In the current regulated monopoly of utilities there is little 
incentive not to overbuild systems, because return on investment is guaranteed 
from ratepayers for the life of the asset, which may be as long as 40 years.  

State utility regulators are obliged to determine and approve the need and scope 
of new grid investments. In practice however, utilities exert sufficient influence to 
assure their proposed Bulk Power System projects, such as transmission line 
expansions, are consistently approved, even in the presence of cost-effective 
alternatives.    

 
 The advanced energy sector is one of the biggest market investment 
opportunities of our era. 

http://en.wikipedia.org/wiki/Regional_transmission_organization
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Alternative investments in Distributed Energy Resources would deliver multiple 
benefits of resiliency and efficiency that traditional assets cannot deliver, and that 
are consistently preferred by communities they serve. In states where investment 
in efficiency is emphasized, benefits include lower energy costs, more locally 
created jobs, greater energy self-sufficiency, and net carbon emission reductions 
that are guaranteed and less costly to realize. 

 

An objective, transparent energy planning process that evaluates cost-benefit 
solutions should be a foundational element of energy policy.  

The grid’s core infrastructure is old and is not aging gracefully. Continually 
rebuilding and expanding the legacy energy system, while profitable for 
investors, is not smart, efficient, or resilient. Today, there are alternative energy 
technologies and services that offer lower costs, more resilient infrastructure, and 
that will move us toward a carbon neutral economy. 
 
Wisconsin policy makers should consider whether our actions are delivering a 
future energy system that can ensure adequate reliability, maximum energy 
conservation, efficient use of resources and maximum customer benefits. 
 
  

 

Wisconsin needs policy changes, including performance-based ratemaking, 
competitive renewable energy buy-back rates, and eliminating barriers to third-
party generation, in order to unleash the potential for growth of distributed 
renewables.  

http://www.mass.gov/eea/docs/doer/energy-efficiency/ee-story-booklet-web.pdf
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Recommended Policy Actions: 
 

 Integrated Distribution Planning (IDP): The Public Service Commission 
(PSC) should require planning in which demand-side and distribution-level 
investments are compared side-by-side with traditional bulk-system 
resources so the state can optimize a smart, integrated energy system. 
 

 Set clear policy goals:  PSC and state statutes should articulate state 
goals such as affordability, resiliency, environmental performance, and 
enhanced data transparency for the ratepayer/customer. 
 

 Set data metrics tied to policy goals:  PSC should measure success in 
annual and multi-year metrics tied to identified goals and make sure utility 
compensation includes proof of meeting policy goals and metrics.  
 

 Incorporate broad stakeholder involvement: Set realistic targets and 
use cost-benefit analysis and other modeling tools, making sure broad 
stakeholder involvement is used in the evaluation process. 
 

 Advanced Distribution Planning: Require detailed studies of where 
DERs can be used as alternatives to more transmission, large scale-
generation, and new sub-stations. Examine how DER products and 
services can help the state meet its greenhouse gas reductions goals and 
potentially save energy users money. Study these strategies in different 
combinations to better understand alternatives.  
 

 Community Choice Aggregation: This empowers local communities to 
determine their energy future by giving them legal authority to choose the 
type of energy power they use and the energy system that they can 
control. Letting local communities make these decisions increases the 
likelihood of addressing environmental racism and environmental justice. 
 

 Establish a citizen regulatory reform study group:  Public interest in 
utility projects and their impacts is steadily increasing. There is growing 
need to increase public participation in PSC decision-making. 
 

 Performance-based ratemaking: Establish rewards for energy efficiency, 
affordability, greenhouse gas emission reductions, and resiliency. Note 
that an Advanced Distribution Planning process would help establish 
statewide goals for energy efficiency, Distributed Energy Resources and 
greenhouse gas reduction to inform effective performance-based rates. 
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