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Abstract 

The current U.S. electrical generation and delivery system will inevitably undergo a 

fundamental shift over the coming two decades.  Distributed generation has the potential to bring 

similar flexibility and cost savings to energy as personal computers did for the computer market.  

Mid-scale customer-sited distributed generation (MCSDG) will play a critical role in this 

transformation as a technological and regulatory transition step and as foundational generation 

assets.   

This master’s project explores the rapidly evolving utility business model within new social, 

economic, environmental and technical forces, including Distributed Energy Resources (DER) 

like Customer Sited Distributed Generation (CSDG) and integrated microgrids.  It examines how 

current energy regulation impacts CSDG adoption among commercial and industrial end-users, 

the role utilities can play in financing and sustaining these projects, as well as likely industry 

outcomes in this disruptive business landscape. 

Although there is general consensus among industry experts that utilities will play a vital role 

in any credible future energy scenario, final outcomes remain uncertain.  The two most plausible 

models either shift utilities towards customer-centric, products and services companies, or 

retrench their monopolistic roots as pipes and wire integrators.  Either way, utilities will likely 

coordinate millions of individual demand and supply-side resources, including critical MCSDG 

assets.  Regulators will need to leverage different public and private financing models to not only 

scale MCSDG market adoption through utilities, but also sustain utility revenue for essential 

integrator functions over time.  Basic energy financing models already exist from utility and 

ESCO efficiency and CHP projects; however, these don’t fully translate due to massive risk 

differentials between efficiency and generation assets.  Regulators will need to determine how 
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utilities play in the MCSDG market and whether regulated utilities can rate base behind-the-

meter DERs.  Many of the most common utility business assumptions and engineering practices 

will have to be reexamined by both utilities and their regulatory bodies in more sophisticated and 

holistic ways. Appropriate regulation could open a flood of innovative business models, 

technologies and private energy investment; however, finding the elusive balance between 

competitive markets and regulated monopoly efficiencies will be a significant and painful mid-

term challenge.  
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Introduction 

The United States energy generation and delivery system is one of the most impressive 

technical feats in human history.  Its success at delivering reliable and low-cost electricity over 

the past century was built on large-scale, centralized, fossil fuel-based, thermal generation 

plants
1
, supported by a highly complex network of transmission and distribution grids.  Until 

recently, both residential and business customers have been largely priced out of energy market; 

however, smaller-scale generation costs are increasingly cost-competitive with centralized 

production.  Combined with other Distributed Energy Resources (DERs) like solar, battery and 

thermal storage, energy management and demand response systems, as well as integrated 

microgrids, CSDG now presents the possibility of a new disaggregated energy-web paradigm.  

Despite public dismissal by the utility industry, there appears to be an increasing industry 

recognition that the national electrical generation and delivery system is at a profound 

convergence point.   

Beyond rapidly declining DER costs, the utility industry faces a growing number of 

significant external threats.  Anemic sales, environmental regulations, low-natural gas prices, 

grid reliability and resiliency concerns, massive impending infrastructure expenses, reduced 

bond ratings, and an aging workforce are all conspiring to increase utility rates, which will push 

these monopolies towards an economic “death spiral.” This unprecedented confluence will likely 

shift electric and gas market economic power towards the end-user, supporting movement 

towards localized generation and delivery models.  The critical question is what role utilities can 

and will play in this new reality.    

                                                           
1
 Most utility-scale thermal generation plants are between 250 and 2,000 MWs.  Though smaller generation 

facilities exist, utilities traditionally build towards the larger end of the spectrum due to beneficial economies of 
scale. 
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Although there is general consensus among energy experts that utilities will likely play a 

vital role in any credible future energy delivery scenario, their role could be limited to 

coordinating thousands, potentially millions, of individual supply and demand-side energy assets 

and resources. (Rocky Mountain Institute, 2012)   The operational and business implications for 

this type of shift are profound.  In the past, the most important decision a utility CEO made was 

how much supply their customer’s needed and what generation assets should be built to deliver 

those electrons.  Moving forward, many of the most common utility business assumptions, 

calculations and engineering practices (whether base load generation, backup power, rate 

structures, incentives, capacity costs, load balancing or other common utility issues) will have to 

be reexamined by both utilities and their regulatory bodies in more sophisticated and holistic 

ways.    

As part of this revolution, mid-scale customer sited distributed generation (MCSDG) 

opportunities will play a critical role.  MCSDG systems sit in-between residential and utility-

scales, roughly generating 1 – 25 MW of power, with a majority in the 1 – 7 MW range. 

MCSDG is already an area of interest for a limited number of utilities, particularly around 

combined heat and power (CHP)
2
 and solar technologies.  Forward thinking companies 

recognize that targeted MCSDG assets support state efficiency and/or renewable targets, or are 

their lowest cost alternative to building new power plants (Chittum, 2012).  Theses mid-scale 

systems also provide an economic, engineering and regulatory bridge to the evolving energy 

future. 

                                                           
2
 Combined Heat and Power (CHP) remains and highly underutilized energy opportunity.  Recent studies suggest 

that CHP has a lower levelized costs of energy (LCOE) - which factors in capital costs (amortized over time), as well 
as fuel and O&M costs) than traditional centralized generation and without any subsidy dependence. (Ostema, 
2012) 
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Regulators will need to find reliable, measured and cost-effective ways to guide this 

transition.  Allowing utilities to profit from MCSDG markets is one way to not only drive early 

adoption of DG, but also enable utilities to learn the critical integrator functions and buy time for 

state regulatory bodies to determine their path forward.  With appropriate regulatory reforms, 

private developers and energy service companies (ESCOs) will continue to grow and carve out 

their niche within the varying risk-profiles of the new energy ecosystem.   

A critical component to effectively enabling and empowering this shift will be financing.  

Regulators will need to leverage different public and private financing models to not only scale 

MCSDG market adoption through utilities, but also financially sustain critical utility functions 

over time.  Some basic energy project financing models already exist from utility and ESCO 

efficiency and CHP projects; however, even these don’t fully translate due to the massive risk 

differential between efficiency measures and MCSDG assets.  More complex regulatory issues 

relate to how utilities play in the MCSDG market and whether regulated utilities can leverage 

rate base dollars to fund CSDG or other DER assets.  
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Objective 

The primary objectives of this Masters Project are to capture and summarize the current 

utility business and regulatory landscape, with specific focus on the role MCSDG and microgrids 

will play in pushing the existing electricity grid towards a distributed paradigm.  The paper will 

examine potential business and regulatory models capable of meeting the evolving needs of 

utilities, rate payers, and society, as well as different financing options capable of supporting this 

transition. 
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Industry Background and Distributed Generation Context 

How We Got Here: Utility Industry and Electrical Grid Background/Context  

The current United States energy generation and delivery system is one of the most 

impressive technological and social achievements in modern history.  It should be rightfully 

credited with supporting extraordinary growth, prosperity and innovation in the United States 

and driving one of the most dynamic economies in human history. (Marney, 2008)  Few, if any, 

original designers of large-scale power delivery could have imagined what we take for granted 

today; reliable electricity for every American at an average cost of 11.54 cents per kWh. (EIA, 

2011)   

In 1892, a kWh cost rough $5 of today’s dollars, and only a very small percentage of the U.S. 

population had access to electricity.  By, 1952 that cost was down to $.24 cents/kWh, while 

utilities had simultaneously built wires to almost every home in the country.  By the 1960’s, the 

utility monopoly model, supported by a centralized grid, was able to deliver reliable power at a 

consistently and staggeringly low average cost, which is where we remain today.
3
 (Shepard 

Forum, 2012) 

 

Forces Working Against Modern Electric and Gas Utilities 

Many utilities, especially the largest Investor Owned Utilities (IOUs), find themselves the 

undesirable position of anemic sales from a lack of load growth.   A multitude of factors drive 

this trend.  Utility efficiency and behavioral programs, along with aggressive new state energy 

efficiency mandates, are keeping traditional growth in check.  The economic downturn also 

                                                           
3
 For context, 1 kilowatt hour (kWh) is equal to “the output of a healthy adult working at hard manual labor for a 

full day” (Shepard Plenary, 2012) and yet the U.S. utility industry has been able to sell that work (roughly $320), 
reliably available 24 hours per day, 7 days per week, for roughly a dime ….until now. 
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continues to encourage reduced energy use.
4
  Unclear economics for generation sources (driven 

by regulatory uncertainty and ongoing shifts in the value of energy prices) currently discourages 

new generation. Finally, utilities have already taken their product to the entire country, which 

leaves few clear paths to future sales.   

Electric vehicles and plug loads provide some glimmer of hope over the long-term; however, 

U.S Energy Information Administration (EIA) growth estimates remain sobering at an average 

annual rate of 0.3% between 2012 and 2035 primarily due to energy efficiency gains in end-use 

applications and less than 1% electric load growth due to high energy costs. (EIA, 2012) (Fox-

Penner, 2010)  Some EPA estimates suggest growth in the 1.5% range, but even that assessment 

is not overly compelling. (EPA, 2006)  

 

Figure 1: EIA Utility Revenue From U.S. Electricity Sales (2007–2011)  

(Shepard Forum, 2012) 

 

                                                           
4
 Demand elasticity estimates vary from study to study and most of the recent research focuses on consumer price 

elasticity related to Time-of-use (TOU), Critical Peak Pricing (CPP), Real Time Pricing (RTP) and other new utility 
pricing structures; however, there is industry agreement that residential, commercial and industrial electricity 
customers do respond price signals (both in aggregate and on a real-time basis). (Neenan & Eom, 2008) (Lafferty, 
2001) 
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Additionally, the cost of DERs like solar, wind, CHP, fuel cells, microturbines and batteries 

continue to fall.  Solar currently shows the most promise for future cost reductions, with many of 

the major analytics firms suggesting dramatic 50 - 65+% declines over the coming ten years. 

(RMI, 2012)  

 

Figure 2: Historical and Projected Solar PV Costs (2000-2030) (Rocky Mountain 

Institute, 2012) 

 

The challenge to utilities from cost-competitive, customer sited distributed generation 

resources is daunting enough, but there are looming infrastructure expenses as well.  The existing 

U.S. generation, transmission and distribution system is increasingly outdated and must be 

upgraded. An estimated 60,000 to 100,000 MW of the U.S. coal-fired generation fleet are close 

to the end of their usable lives due to age, increased environmental standards, and competition, 

most notably from natural gas. (Reuters, 2013), Upgrades will cost an estimated $107 Billion by 

2020, on top of an estimated $95 Billion in grid modernization projects. (ASCI, 2012)   
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  Carbon reduction requirements from climate change (along with more restrictive air and 

water quality requirements) represent another potential industry risk.  Traditional coal-based, 

centralized thermal generation plants are 39% efficient without transmission considerations. 

(NETL, 2010)  Overall system efficiencies drop further, averaging 7% nationally, when waste 

heat and line losses are factored in
5
. (EIA FAQ, 2012)  In other words, only one-third to less than 

one-half of a traditional fossil fuel generation facility’s fuel is actually converted into usable 

power by end-users, which inflates energy costs, increases pollution and represents a massive 

percentage of U.S. carbon emissions. (Caston, 2010)  Studies suggest factoring in the 

environmental externalities of centralized fossil-fuel generation alone could increase electricity 

prices by as much as 9 – 17 cent/kWh, effectively doubling or tripling current electricity rates in 

much of the country. (Johnson, 2009)   

As Peter Fox-Penner points out in his book Smart Power, achieving, even reasonable, 

greenhouse gas reduction targets from a centralized fossil fuel-based power system of almost one 

million megawatts will require a fundamental overhaul of both fuel choices and generation 

assets, resulting in “a trillion-dollar retooling in the span of the next several decades.” (Fox-

Penner, 2010)  Some of these changes have already started as utilities shift away from coal, due 

to low-natural gas prices and new EPA regulations; however, continued proactive investments 

will likely be required to support a less carbon intensive future.   

Grid security and resiliency, whether driven by extreme weather events like hurricane Sandy 

or national security concerns around cyber-based energy infrastructure attacks, are other areas of 

critical concern utilities will need to address.  Hurricane Sandy’s profound and extended impact 

on New York’s electric infrastructure openly demonstrated the inability of existing centralized 

                                                           
5
 Line loses are highly site and situation specific.  Their impact on the economics of centralized power and 

distributed alternatives must be looked at within the local context. 
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power system to respond and recover from significant events.  Sandy and long list of destructive 

storms from the past decade validate concerns around aging U.S. electrical distribution 

infrastructure and the foundational regulations and institutions supporting it. (Smart Grid News, 

2012)  These storms illuminate glaring operational and planning failures that have meaningful 

negative financial and social consequences across the United States.  Pure economics explain 

why “hurricane-prone” states Texas and Louisiana “recently passed bills requiring critical 

government facilities to conduct feasibility assessments for CHP when buildings are built or 

undergo major renovation.” (Chittum, 2012)   

New York is on its way to taking similar action.  Of the 8.5 million New York utility 

customers who lost power, only a small number were in buildings able to maintain heat, power 

and critical systems through onsite generation (largely through CHP and some solar systems). 

(Chittum, 2012)  These energy islands reduced critical business losses and mitigated significant 

negative social impacts.  Grid-tied distributed generation assets, on the other hand, were unable 

to support any customers.  Although generating electricity independently, these assets remained 

fully dependent on the macrogrid, and thus stranded, until the grid was back online.   

All of these glaring issues will be addressed in the coming decades for a host of reasons, the 

most compelling being that both the need and solutions now exist.  Independent power systems, 

like CHP, solar, wind, fuel cells already sustain islands of power that are either partially or fully 

autonomous from the distribution grid.  Although centralized generation will continue to have an 

important role in the electrical distribution grid for the foreseeable future, the next generation 

grid will be built on DG and DERs.  Looking at the social and technological trends mentioned 

above, it is reasonable to assume the electric generation and delivery system could be virtually 

unrecognizable in fifty years.   
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Utility Economics 

Peter Fox-Penner believes “the new electric power industry” will have three primary 

objectives moving forward, “creating a decentralized control paradigm, retooling the system for 

low-carbon supplies, and finding a business model that promotes more efficiency
6
” (Fox-Penner, 

2010)  The daunting reality for utilities is that they will need to “finance hundreds of billions of 

dollars of investment” without any meaningful increase in power sales for the foreseeable future. 

(Fox-Penner, 2010)  Utilities are also facing an ongoing drop in industry bond ratings over the 

last decade, which negatively impacts debt costs and ability to cost-effectively deliver on these 

needed infrastructure upgrades.  It also raises fundamental concerns about the future strength of 

equity markets for Investor Owned Utilities (IOUs), given the myriad of highly disruptive and 

rapidly converging market risks that are increasing costs and lower long-term profitability. 

(Kind, 2013)   

 

Figure 3: U.S. IOU Credit Ratings (1970-2010) (Binz et al, 2012) 

                                                           
6
 More specifically, “finding a business model that promotes more energy efficiency” speaks to incentivizing 

utilities to focus on optimizing electrical use and view it as the “first fuel” option, as opposed to building new 
generation 
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Utilities increasingly realize they will need to find new revenue streams and/or new core 

business models to dig out of this growing hole.  Despite seemingly endemic industry denial 

based on a questionable regulatory logic
7
, serious discussions are starting to appear around the 

future of the current utility business model (Kind, 2013) and the potential regulatory frameworks 

necessary to support utilities through this rapidly evolving energy landscape.   

Utilities and their regulators now have the opportunity to rethink assumptions around 

electricity and power delivery over the next century.  Like the telecommunication industry of the 

1990’s, utilities will most likely need to get creative in their business approach; including 

working more closely with customers, developers and others ESCO’s to create a shared and 

integrated value and services.  Whether utilities end up as pure integrator plays, or are 

alternatively able to figure out how to get ahead of this energy revolution, will not be fully 

known for years, but DG is here to stay.   

Although, adoption of DER and DG systems at the mid and micro-scales is currently 

negligible, representing roughly 1% of the current retail electricity market, (Kind, 2013) the 

converging technical and business realities should be of concern to utilities.  Unaffected utilities 

can take short term solace in the statistic “70 percent of the distributed activity is concentrated 

within 10 utilities.” (Kind, 2013) Declining DG prices, increasing utility rates, tax incentives, 

Renewable Portfolio Standards (RPS), public policies like Net-metering and Time-of-Use (TOU) 

rates, as well as evolving capital markets capable of financing DG projects (independent of 

utilities) are conspiring to bring DERs to the competitive fore. (Kind, 2013)  And DG is currently 

in direct conflict with the dominant, vertically integrated, Investor Owned Utility (IOU) business 

model and supporting regulatory frameworks. (CleanTechIQ, 2013)  A recent report 

                                                           
7
The stance of many current utilities can also be interpreted as familiar and unfortunate hubris, responsible for the 

downfall of many major, formerly regulated telecommunications and airline companies, as well as other regulated 
entities like the United States Postal Office (USPS), Kodak, RIM  and many others 
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commissioned by the Edison Electric Institute (EEI) underscores the seriousness and severity of 

DER impacts: 

“Assuming a decline in load, and possibly customers served, of 10 percent due to DER with 

full subsidization of DER participants, the average impact on base electricity prices for non-

DER participants will be a 20 percent of more increase in rates, and the ongoing rate of growth 

in electricity prices will double for non-DER participants (before account for the impact of the 

increased cost of serving distributed resources).” (Kind, 2013) 

 

The Utility Business Model, Distributed Generation and the Utility Death Spiral 

For the purposes of this paper we will consider distributed generation (DG) as energy sources 

of 25 MW or less that operate independently from, but can be connected to the local distribution 

grid (as opposed to high voltage transmission lines).  The most prominent and widely used DG 

system examples today are CHP, renewable systems (largely solar and wind), fossil fuel 

generators (primarily installed for backup power) and fuel cells.  Regardless of type, distributed 

generation assets are largely antithetical to the traditional utility business and technical model.   

Guaranteed rates of return on large, capital intensive projects (whether centralized-generation 

plants, transmission lines, or new substations) represent the financial engine for most large U.S. 

IOUs.  DG is essentially the opposite paradigm and its potential to erode the revenue, and 

broader financial health of traditional power monopolies, is so great that the Edison Electric 

Institute (EEI), the national lobbying organization for investor owned utilities, actively and 

openly opposes federal renewables targets, distributed generation and micro-grid legislation.  

EEI (and, by extension, many of its members) openly stated they are “not going to be in favor of 

anything that shrinks our business.  All investor-owned utilities are built on the central-

generation model that Thomas Edison came up with: You have a big power plant and you move 
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it and then distribute it. Distributed generation is taking that out of the picture -- it's local." 

(Kamenetz, 2009) 

Utilities credibly argue the existing utility rate recovery and utility incentive frameworks 

don’t cover the cost of serving customers who install distributed generation systems, especially 

those that are behind-the-meter.  Utilities are obligated to plan, build and maintain the full power 

needs (including energy capacity costs, backup power generation, wires, people, fuel, etc.), 

despite being largely cut out of that customer’s revenue stream. If DG scaled-up, the 

discontinuity would create a negative feedback loop, forcing utilities to compensate for lost 

sales/revenue by increasing rates
8
.  In turn, higher rates would cause more customers to invest in 

efficiency and behind-the-meter distributed generation, which would further reduce 

sales/revenue, and the utility death spiral begins.   

 

Figure 4: Vicious Cycle from Disruptive Forces (Kind, 2013):  A visual representation of 

the potential negative feedback loop threat utilities face from distributed generation 

                                                           
8
 It is possible that utilities will find ways to cut costs or leverage new technologies (like distributed generation) in 

the market place to their advantage.  Creative business opportunities like Enhanced Oil Recovery (EOR), using CO2 
waste streams, are certainly possible and are a huge opportunity, but have not been utilized thus far and will 
require significant investments in carbon capture, pipelines and well-point sequestration to make a reality. 
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Even with regulatory mechanisms like decoupling and increasing fixed charges, which 

compensate utilities for lost revenue, a much more fundamental problem still exists….fixed 

costs.  For example, decoupling advocates correctly identify that this mechanism compensates 

utilities for revenue losses from energy efficiency and DG projects like CHP.  However, revenue 

recovery is only half the picture, because increased DG results in higher overall fixed integration 

and management costs to compensate for variability.   

Add to this the existing problem that utility electric and gas grid infrastructure is in dire 

need of upgrades.  These are not small software updates, but rather analogue to digital smart grid 

switches, 60 to 70 year old power poles, transformers operating past their performance life, 

cracking pipes, worn wires, and large power plants at the end of their useful lives.  Another 

profoundly impactful and often overlooked issue is the “silver tsunami” issue that will continue 

to hit the utility industry over the next ten years.  Roughly 50% of the utility workforce will 

retire, carrying a potentially high pension burden.  Even with compensation for EE and DG 

related revenue losses through decoupling, utility fixed costs
9
 will likely still rapidly increase.  

And at a certain point, there simply will not be enough utility revenue to cover their fixed 

expenses.   

For example, utilities traditionally hedge retirement plans through increased revenue 

growth; however, if electron and/or gas sales go flat or decline, due to an economic downturn, 

efficiency programs or distributed generation, it becomes necessary to keep raising rates to cover 

fixed costs. (Weedall Interview, 2013)  An alternate option some utilities are already turning to, 

within the context of DG solar sales losses, is increasing the utility’s “fixed charge.”  However, 

                                                           
9
 Fixed costs include salaries, pensions, buildings and infrastructure, while variable costs cover things like fuel costs 

and efficiency incentives.   
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this approach, like raising rates, can become a significant risk by increasing overall costs and 

improving the cost-effectiveness of DG options like CHP. 

 

The Utility Death Spiral and Financial Markets   

If financial markets start paying attention to these systemic utility issues and adjust their 

industry risk factors, equity markets will respond, reducing available capital and increasing 

borrowing costs. (Kind, 2013)  Traditional utility political and regulatory clout has little to no 

influence on Wall Street, which utility management is starting understand. (Shepard Interview, 

2013)  If poorly timed, needed utility infrastructure investments could coincide with increased 

borrowing costs, adding to their financial stress.   

Although not discussed publically, several of the nation’s largest IOUs are actively 

working to shift large percentages of their revenue to the non-regulated sides of their businesses 

over the next ten years.  These national leaders are looking to revenue generating products and 

services, investments in private residential solar companies and mid-scale DER service plays.  

Despite the conservative public stance of most IOUs, these drastic strategic shifts suggest a 

growing recognition that the traditional utility business model is starting an inevitable and 

profound shift.  The speed of change will depend on individual states, but the endpoint will be 

similar.  MCSDG systems will provide an important transition step to this new energy paradigm. 

 

Current Realities of Distributed Generation 

The current reality is that distributed generation survives despite the market conditions and 

regulatory framework in most states.  Utilities continue to forcefully defend their business 

interests by slowing or stifling moves towards DG.  A small number of utilities are working to 
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adapt to this growing threat, but their proactive posture is not driven by goodwill.  IOU’s are 

bottom line organizations, operating within a highly regulated industry.  Utilities respond to 

specific market signals and current state regulations, which do not support acting on DG.  

A 2007 report on DG by the California Energy Commission (CEC) make two important 

observations about California’s market that hold true for most of the country today.  First, DG 

projects tend to be highly customized and reliant on incentives. (Rawson and Sugar, 2007)  

Second, the DG industry is fragmented with many smaller developers pushing different 

technology types and business models. (Rawson and Sugar, 2007)  There isn’t the alignment 

necessary to rapidly push DG forward in most states, especially at the mid-scale level. 

These various misalignments are hard to address for two reasons: economics and 

engineering.  Although easy for pundits on both sides of the DG debate to simplify or ignore 

inconvenient intricacies, the reality is that distribution grids are extremely sophisticated, complex 

and interdependent systems.  DG at grid scale, whether renewable or otherwise, is an 

unprecedented engineering challenge with massive technological uncertainties, business impacts 

and societal implications.  Despite its importance, there is no meaningful body of real world 

engineering data on large-scale distributed generation grid integration, nor the associated 

economic data to answer questions like “(a) the types of costs and benefits that may be incurred, 

and (b) the magnitude of those costs and benefits, and (c) the degree to which these costs and 

benefits may be influenced by utility rates and other incentives.” (RMI, 2012) 

Sophisticated models to determine the impact(s) of DG on the current generation and 

delivery system help, but still cannot provide clarity on basic issues like whether integration or 

transaction costs will increase or decrease over time. (Fox-Penner, 2010)  Although DG 

advocates often cite clear advantages, the true benefits remain difficult to value in concrete 
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terms.  Theoretically, DG could provide a wide range of operational, financial and societal 

benefits across “planning and investment, security and reliability, reduced system operating 

costs, environmental, energy efficiency, and social/community” issues; however, many of these 

are “impossible to measure”, leaving “avoided capacity costs” as the most credible and tangible 

distributed system benefit. (Fox-Penner, 2010)   

According to Peter Fox-Penner, a DG system providing energy at peak could garner avoided 

costs of capital values at five or ten times the saved energy value because of peak generator 

capital costs. (Fox-Penner, 2010)  However, assigning dollar values to not building assets 

(generators, transmission lines, substations, distribution lines, etc.) is fraught with difficult 

assumptions, like: How big would a new plant be?  Where would it be located?  What generation 

assets would it use?  Would additional transmission lines be necessary?  This cost to benefit 

uncertainty means the true “value” of DG will be determined by the regulatory framework 

surrounding it. 

In the short-term, DG savings benefits will come from the utility’s ability to avoid building 

more infrastructure in order to alleviate “congested or overloaded corners of the local grid.”  

(Fox-Penner, 2010)  These types of projects can represent tens of millions of dollars in 

infrastructure costs savings, simply by locating DG close to areas of need (especially when more 

transmission is the next best alternative).  This is particularly true for specific towns, 

neighborhoods or commercial and industrial areas bumping up against peak demand boundaries 

on a limited number of days per year. 

Mike Weedall, former Vice President of Energy Efficiency at the Bonneville Power 

Administration (BPA) recounted examples where, in his estimation, traditional utility thinking, 

engineering practices and regulatory inertia recommended transmission investments over 
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localized DG solutions at 100 times the cost. (Weedall Interview, 2012)  Deploying mid-scale 

distributed generation assets (whether at the substation level or behind-the-meter on-site) cost-

effectively solves real world energy delivery problems.  These rarely discussed case studies 

demonstrate DG’s practical short-term value and serve as important data points for DG’s role as 

a viable transition step to the next generation grid.  Utilities have the potential to be quite 

creative with mobile DG concepts.  PG&E looked keeping costs down by driving microturbines 

on flatbed trucks to substation hotspots, to meet short-term energy requirements. (Shepard 

Interview, 2013)  Unfortunately, this type of creative thinking seems to be the exception, which 

raises concerns over the influence of utility bottom-line interests and the future ability of utilities 

to adapt.   

Industry veterans point to the mid-1990’s as a cautionary tale against overly optimistic 

predictions for change.  DG advocates imagined fuel cells in every garage, but the market never 

materialized.  Although possible the timing for DG simply wasn’t right, the utility’s “power of 

incumbency” and political clout should not be underestimated (Shepard Interview, 2013).  

Although prudent to remain skeptical, it is equally important to recognize the unique confluence 

of technological, economic, social and regulatory factors that could conspire to drive 

unprecedented change within the utility industry today. 

 

Distributed Generation Regulation   

“Utilities have traditionally exercised a high degree of control over investment 

decisions and operational management for most electricity system assets, utilities’ 

future role could increasingly entail coordinating a vast array of supply- and demand-

side resources owned and operated by tens of thousands—potentially millions— of 

independent actors.” (RMI, 2012) 
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The way states navigate the regulatory space over the coming decade will determine how 

coherently and rapidly DG develops.  And although these policy decisions carry significant risk, 

the rate of change also carries “tremendous investment risk” (Fox-Penner, 2010) for utilities.  At 

its core, utility regulation is supposed to ensure utilities are fairly paid for the services they 

provide to society and keep them in reasonable financial health.  This type of reactive regulation 

served the industry relatively well for the last 100 years, but may not be able to adjust quickly 

enough to the extreme technological and business shifts of today. (Fox-Penner, 2010)   The 

inconvenient reality is that significant energy investment is already happening outside of utility 

control, and regulators are going to have to step in to ensure these investments work together for 

the “greatest system benefit.” (RMI, 2012)   

For DG to provide its maximum benefit, commissioners will have to a resolve a daunting list 

of issues
10

, including conflicting FERC and NERC reliability and security standards that make 

utility integration of DG assets difficult and challenging. (Weedall Interview, 2013)  Even the 

most fundamental issues, like simplifying utility DG siting and integration processes, must be 

addressed.  Many DG integration requirements were pushed through by utilities in the late 

1970’s, following President Carter’s Public Utilities Regulatory Policy Act (PURPA) of 1978.   

PURPA was arguably the first Feed-In Tariff (FIT), mandating utilities purchase electricity 

from independent producers capable of providing electrons for less than the avoided cost.  “Take 

or pay” was a business and cultural shock for the industry, but did force utilities to integrate 

large-scale, independent power generation into the grid that now represents roughly 7% of U.S. 

power today. (Union of Concerned Scientists, 2013)  Despite industry frustration with PURPA’s 

                                                           
10

 Exit fees”, Feed-in Tariffs, load retention rates, interconnection concerns, insurance availability, DG rate basing, 
siting and permitting, standby fees and the legality of DG financing models are just a sampling of the complex 
issues state utility commissions must grapple with in coming years.  They will face hard decisions around the role 
of free markets, as well as how third-parties can compete/collaborate with utilities, while ensuring these 
monopolies can profit from DG integration. 
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mandates and inadequacies, many utilities would have opposed the measure if given the choice. 

(Weedall Interview, 2013)  Although imperfect, PURPA demonstrates that large-scale change in 

the energy industry is possible through regulatory reform.  Utilities will respond to mandates and 

incentives.   

Existing utility barriers to DG can be broken down through purposeful regulation and 

targeted incentives. As Bill LeBlanc of Boulder Energy Group stated “It is a question of where 

regulators decide to put the incentives because that is where the market goes.” (LeBlanc, 2012)  

State regulators will feel around in the dark individually for quite some time before any 

meaningful regulatory best practices appear, but at least regulators increasingly accept the notion 

that business-as usual cannot deliver the desired societal and business outcomes within the 

evolving energy landscape.   

 

The Energy Opportunity and Drivers for Change 

Progressive states like California, Massachusetts, and New Jersey continue to forge ahead 

due to pragmatic considerations like operational cost savings, avoided peak demand 

infrastructure growth, improved life of existing equipment, transmission and distribution line 

loss reductions.  Forward-looking states also factor in climate concerns, economic development 

interests and technological opportunities. 

California provides an interesting glimpse into what the future may hold for utilities across 

the United States.  A mix of state and federal mandates interact to encourage renewable and no-

carbon energy sources, efficient energy end-use, green jobs and technology development.  

California’s aggressive policies stem from the California Energy Commission’s (CEC) 



29 
 

regulatory focus supporting “all practicable and cost-effective conservation and improvements in 

the efficiency of energy use and distribution that offer equivalent of better system reliability.” 

(RMI, 2012)  These policies demonstrate how profoundly different the utility environment may 

be in the coming decades across much of the United States.   

 

Figure 5: Targets & Mandates Affecting CA’s Electricity Sector (2010–2030). (RMI, 2012) 

Figure 5 (above) illustrates the different policies that will impact California’s energy 

future over the coming eighteen years. (RMI, 2012)   RMI estimates suggest these supply-side 

policies “will reshape the electric supply mix” (RMI, 2012) of California and, by extension, the 

transmission and delivery system(s).  Their panel of industry experts, including well respected 

former energy regulators, California utility executives, and nationally recognized energy policy 

experts, projects that “between 2010 and 2020, California’s policies will at minimum require a 

250% increase in installed non-hydro renewable capacity and the retirement of 25% of existing 
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natural gas-fired generation capacity.” (RMI, 2012)  These findings are profound, especially 

when extrapolated across the rest of the United States (specifically the East and West coasts).   

Though easy to dismiss this panel’s findings as unique to California, President Obama 

identified climate change as a cornerstone of his second-term agenda. (Profeta, 2013)  The U.S. 

EPA’s recent environmental enforcement actions on new stationary power sources have already 

changed utility economics in recent years, driving an unprecedented shift towards natural gas.  

Expanding the EPA’s focus to include existing carbon dioxide sources, under Section 111 of the 

Clean Air Act, as well as increased unilateral climate action by the Executive Branch, suggest 

federal regulation will further change the utility, societal and regulatory energy calculus.   

Regardless of federal intervention, 29 states (including the District of Columbia and two 

territories) already have Renewable Portfolio Standards (RPS) in place (mostly solar) and 16 of 

those have DG provisions. (DSIRE, 2013)  

 

Figure 6: National Progress Through Renewable Portfolio Standards (DSIRE, 2013) 
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Some California utility service territories already see acute revenue erosion from 

distributed generation.  Regardless of their eventual role, utilities will have to be intimately 

involved in the transition process.  An optimized electrical delivery system built with extensive 

DER resources will require a myriad of integrated supply and demand options to cost-effectively 

respond to issue of: peak demand, system balancing, voltage support, redundancy, security, 

islanding, black start capabilities, and more.  Integration is a natural monopolistic role utilities 

can play, so regulators “have to figure out how utilities can make a buck” during the transition or 

they will face an increasingly compromised financial position. (Weedall Interview, 2012)   

 

The Mid-scale Customer Sited Distributed Generation (MCSDG) Opportunity 

Mid-scale Customer Sited Distributed Generation (MCSDG) projects present an 

opportunity for utilities, regulators and society. These mid-scale systems offer a bridge to the 

new energy delivery and business paradigm.  Utilities and regulators can use MCSDG to develop 

and test new business models, as well as learn how to effectively integrate greater amounts of 

DERs into the distribution system, while supporting grid security and resiliency initiatives and 

maintaining utility revenue. 

The majority of cost-effective and mutually beneficial distributed generation 

opportunities sit with large commercial, industrial and institutional (CI&I) customers.  

Companies like Coca Cola, Kaiser Permanente, Lockheed-Martin and a suite of other C&I 

customers are often burdened by high-energy costs, yet possess high-potential energy generation 

opportunities.  A smaller number of larger DG systems should increase utility operational 
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efficiencies and reduce transaction costs; however, utilities will have to overcome internal and 

regulatory barriers, as well as C&I customer concerns, to leverage the CSDG opportunity.   

Fundamentally, a CSDG project’s overall value is the most important customer barrier. 

(Dupont Interview, 2013)  CSDG’s overall value proposition will improve over time as 

regulation enables more competitive markets capable of developing creative solutions around 

unmet customer needs. (Dupont Interview, 2013)  For now, project developer creativity is largely 

stifled by utility regulation, leaving capital investment risk as the largest practical barrier for 

more traditional CSDG projects.  Many viable CI&I CSDG targets can undertake significantly 

more projects than they currently do because they are unwilling to carry capital intensive energy 

expenditures on their balance sheets. (Weedall Interview, 2012)   

Corporate energy managers are open to letting utilities or third parties develop and 

maintain CSDG projects on their property, as long as project costs can be charged as an 

operating expense through their monthly utility bill. (Shepard Email, 2012)  For example, the 

tax-treatment of these projects is pivotal for Coca-Cola. Coca-Cola’s corporate energy lead needs 

explicit sign-off from his legal and finance teams confirming that proposed CSDG assets really 

are off-book. (Shepard Interview, 2013)  MCSDG projects cannot be a business burden, so new 

financing options are required to increase adoption.   

 

Customer Sited Distributed Generation (CSDG) Financing 

As mentioned earlier, lack of capital or an unwillingness to spend precious dollars on 

capital intensive energy projects with long payback periods and lack of staff available to focus 

on energy projects, are the primary C&I customer barrier to large energy investments. (Kolwey 
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Interview, 2012)  These core concerns are common across all types of energy investments, 

including efficiency, CHP, DG or other DERs, so financing represents the lynch-pin issue.
11

 

Utilities and ESCOs have been providing energy-related project incentives to large C&I 

customers for decades; however, most of these were designed for energy efficiency projects, 

which rarely include CHP.  Utility and third-party energy efficiency project financing evolved its 

own ecosystem, supported by state efficiency mandates, decoupling and clear bottom line 

benefits for end-users.  These financing mechanisms provide insight into how future CSDG can 

be financed, with CHP demonstrating the most compelling bridge between efficiency and DG 

because of its structural similarities.  Several commissions now recognize CHP as an efficiency 

measure, because it utilizes waste heat from industrial or operational processes, but the 

implications of CHP go to the heart of the larger utility-CSDG conflict.  These systems, by 

definition, are located on the customer’s property, often sit behind the utility’s meter and are 

capable of generating meaningful amounts of electricity for customers that is foundational to the 

utilities revenue base. 

Traditionally, energy efficiency investments are easier for many utilities to support because 

regulatory frameworks exist to promote them.  Energy Efficiency Portfolio Standards (EEPS) set 

energy-savings goals/requirements for utilities, while decoupling policies and shareholder 

incentives provide needed utility financial incentives to motivate them to achieve those goals.  

However, some very real questions arise in the case of utility incentives for CHP because the 

                                                           
11

 From the utility’s perspective, CHP is somewhat distinct from efficiency, DR and other DG options, because it is 
directly tied to the manufacturing process.  Financing CHP projects requires confidence that the business will not 
go under until the loan is repaid. Where energy efficiency and other DG projects can be tied to the building itself 
and benefit future tenants, CHP systems are sized directly to the industrial or manufacturing process generating 
the waste heat.  
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energy investment is behind the utility’s meter and generating electricity.
12

  Typically, utilities 

view generation as their domain and not that of the customer, though one could argue that energy 

savings from efficiency projects is not different than helping the customer save energy through 

CHP. 

 

Third-party Financing Options  

ESCO’s are best known for their work in the energy efficiency space (now including CHP), 

often through “performance contracts.”  In this model, ESCO’s help identify and finance 

efficiency projects that customers pay back through their monthly energy bill.  Payments are 

generally “bill neutral”, meaning equal or less than previous expenses. Over the contract term, 

customers pay the ESCO for project costs and service fees, but the customer owns the equipment 

and is basically paying off the financing.  Most importantly, although the customer receives all 

energy cost savings benefits upon contract completion, they do not have to provide the capital to 

finance the project.  However, the customer does carry the project loan or lease on its balance 

sheet.  

Some companies are capable of carrying project costs for certain energy efficiency projects, 

especially those with quick 2 – 3 year payback periods; however, for higher-cost, longer-term 

efficiency, CHP or DG projects, the capital costs often represent too much of a barrier. Notably, 

both end-use customers and ESCO’s prefer not to enter into contracts longer than five years.  For 

customers, this is due to the length of the payback periods.  For ESCO’s, the risk of company 

dissolution or significant process changes are the primary concerns. (Kolwey, 2012)   

                                                           
12

 For CHP and CSDG generally, basic questions arise around who owns the generation asset(s), who owns the 
electrons, who benefits, who pays, and what this means for the utility business model when scaled? 
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It is important to draw a clear distinction between this deal risk for efficiency projects versus 

hard-wired CSDG projects. (Dupont Interview, 2012)  The risks associated with installing or, if a 

company dissolves, removing lighting ballasts is very different than a multi-MW CHP unit that 

is built into a customer’s industrial process.  Mid-scale generation systems carry substantially 

higher transaction, technology, O&M and costs, but do retain value outside the installed location 

better than the components of a lighting system. (Dupont Interview, 2013)   

For this reason, Dupont sees challenges to the business model of some newer startups, like 

San Francisco’s Metrus Energy, which utilize a similar model, but attempt to remove barriers by 

assuming all the risk (minus performance risks, which are held by the installing contractor or 

ESCO as appropriate). (Dupont Interview, 2013)  In theory, Metrus is able to guarantee the 

savings by collecting fees based only on actual verified consumption reduction on an energy unit 

basis.
13

 (Dupont Interview, 2013)  To make this model work, Metrus spreads contracts out to 

roughly ten years and, most importantly, owns and operates the equipment over the contract 

term.  This approach means the customer does not need to carry the upfront expense on their 

balance sheets, but then has the option to purchase the equipment at the end of the contract term. 

(Kolwey, 2012)  

“Fees include the cost of purchasing and installing the equipment, financing costs 

(interest), the services of the consultant/ESCO, and Metrus’ fees to cover its administrative 

costs and the risks associated with the project.  There is some flexibility regarding the split 

of savings and the contract period, but typically the customer pays Metrus a rate of 

approximately 90% of its normal utility rate ($/MWh) for the energy saved by the project 

over the contract term.” (Kolwey, 2012) 
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 ESCOs do take performance risk but the risk is traditionally managed through M&V protocols/methodologies and 
stipulations that are utilized. (Dupont Interview, 2013) 
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Although the shared energy savings in the Metrus Energy Services Agreement (ESA)
14

 are 

heavily weighted towards Metrus, the benefits of guaranteed energy savings and equipment 

upgrades, with no upfront costs and virtually no risk, are apparently compelling enough to 

support their business proposition.  Again, the important question is whether this is possible 

beyond a limited number of unique deals. (Dupont Interview, 2013)  Time will tell whether these 

cutting edge financing models are workable. 

Another significant barrier to the Metrus-type ESA approach is that most C&I customers 

require ownership, maintenance and control over any equipment influencing production or other 

critical processes.  This makes CSDG projects, specifically CHP, more difficult because they are 

directly linked to the waste heat generated from industrial processes.  For this reason, industrial 

customers tend to prefer “capital leases,” where they maintain an ownership stake in the 

equipment, as well as maintenance authority.  Under a “capital lease” customers are able to 

report the equipment as a leased asset, as opposed to debt during the contract term. (Kolwey, 

2012)  “Operating leases,” where the customer operates the equipment, but does not actually own 

the project’s assets until contract conclusion, is an alternate option capable of placating some 

industrial customer concerns. (Kolwey, 2012)  “Operating leases” provide slightly less control; 

however, the balance sheet optics are substantially better due to the lack of direct ownership.   

Lime Energy is another well respected ESCO in the energy industry.  Their typical financing 

structure for a CHP system is a 15 year Energy Services Agreement (ESA) for both the thermal 

energy and direct power produced by the system.  Like other ESCOs, Lime Energy provides all 

financing, requiring no capital investment from the customer.  They also provide all engineering, 
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 By the very nature of the business model, Energy Service Agreements (ESA) traditionally provide little to no 
control over the equipment during the contract term.  (Kolwey, 2012) 
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design, procurement, construction and commissioning of project, as well as all O&M support 

over the life of the ESA. (Ostema & Taube, 2012)  

Lime’s Tax Investors monetize 10% federal tax credit and applicable state credits and also 

receive accelerated depreciation benefits, providing an approximate 20% return.  Private Equity 

Investors support up to 45% of project costs, accepting a mid to long-term investment horizon.  

Stated equity pre-tax return percentages are in the low to mid-teens.  Debt generally represents 

50 to 70% of project costs with debt rates in the 4 to 8% range.  Lime commonly leverages “Mini 

perm”
15

 financing structures to get their projects off the ground.  (Ostema & Taube, 2012) 

Although these structures sound promising and suggest a booming CSDG market support by 

ESCOs, the reality is much different.  ESCO’s rarely work with the industrial sector (whether 

efficiency or CSDG) unless the project involves a total investment of at least $1 million.  This is 

because the projects are often extremely complex and highly customized, concerns around 

customer long-term businesses and facility viability, and other less risky and more profitable 

market opportunities. (Kolwey Interview, 2012)  Until the myriad of market and regulatory 

forces make CSDG projects more attractive to ESCOs and third-party developers, utilities have 

the opportunity to play a critical role in driving the CSDG market forward. 

 

Utility CSDG Financing Programs  

Utility financing programs for energy efficiency (or CHP) projects are still surprisingly rare 

in the United States.  For example, there are only 16 utilities that provide customer financing, 

and of those, only eight that support utility financing programs for industrial customers. 

(Kolwey, 2012)  Commission-sanctioned utility financing programs enable customers to avoid 
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 “Mini Perms” are short term, often 2 – 5 year, financing structures often used by energy developers to cover 
project costs before the asset(s) start producing income and longer-term financing can be secured.  
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up-front capital costs by purchasing energy efficiency equipment and related services through 

their monthly bill over specified contract terms.  As with ESCOs, utilities design their “on bill” 

financing options to end up “equal to or less than the customer’s monthly energy bill.” (Kolwey, 

2012)    

However, regulatory and business drivers push utilities away from financing efficiency and 

CSDG projects with their own capital.  This largely explains the limited number of utility 

financing programs currently, despite the immense energy savings and generation potential,
16

  

and leads to different structure types depending on the utility.  In some cases, it makes sense for 

the utility to fully finance C&I projects. Project capital either comes directly from the rate base 

or, if the venture is compelling enough and not recoverable, from their corporate/shareholder 

funds.  In this situation, the utility provides the project capital, but then needs to decide whether 

it will originate and service the loan itself or through a third-party.  When leveraging capital 

from an external source, the utility can finance the deal through on-bill invoicing and, in limited 

cases, assist in the loan application/origination process.  The utility can also remove itself 

entirely from the financing process by having a third-party originate and fully service the loan, 

unless they agree to “cover a specified amount of losses that the creditor (bank, credit union, 

etc.) may incur for making the loans to the utility’s customers.” (Brown, 2011) 

 

Utility CHP Ownership at Customer Sites 

The most common business model currently, in both American and European markets, is 

third-party ownership. (Richter, 2012)  Under third-party ownership models, the utility connects 

                                                           
16

 Although significant potential exists within the industrial market alone, their technical and operational 
complexity, beyond fundamental business risks, adds substantial risk and cost to these efficiency and CSDG 
projects.  
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CSDG to the distribution grid and purchases the electricity form the third-party, passing 

integration and PPA costs along to their customers. (Richter, 2012)  This embedded relationship 

with the customer is extremely valuable and can lead to future business and revenue 

opportunities through value-add or integrated services; however, the problem with this model 

over the long-term is Power Purchase Agreement (PPA) deals do not improve utility revenues.  

These types of CSDG systems simply reduce demand but do not contribute to the bottom line, 

thus potentially contributing to the utility death spiral. 

Less common alternative models exist where utilities maintain ownership over CSDGs, 

allowing them to earn a regulated rate of return on the asset itself, as well as operational benefits. 

(Richter, 2012)  Unlike Europe, where this is common practice, this approach is unworkable for 

many U.S. utilities due to restrictions or outright exclusions on CSDG asset ownership and 

operation. (Richter, 2012)  Allowing utilities to play in the commercial CSDG and energy 

services market could not only provide customers with potentially desirable CSDG systems, but 

also enable a much needed transition step towards revenue generating ESP models (including 

consulting, financing, system maintenance, DER/EE integration, etc.).  This could be especially 

true when factoring in the potential for fully integrated microgrid solutions.  The downside is that 

significant administrative, transactional, construction, and maintenance costs that can be difficult 

for utilities competing against the free market.
17

  

 

Rate Basing CSDG 

Utility financing discussions quickly illuminate a core question for regulators and utilities 

regarding CSDG projects…can utilities use customer money, either through public benefit 
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 The Regulatory Assistance Project (RAP) believes most starts already allow this, as long as the power is not 
exported beyond the customer sites. (Kolwey Interview, 2012) 
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charges or rate cases, to finance projects that benefit a specific customer?  Although generally 

accepted that commercial, industrial and institutional efficiency efforts provide system-wide cost 

benefits due to demand reductions, what about capital intensive CSDG projects located behind 

the meter?  Additionally, should utilities be incentivized to compete with ESCO’s, where 

customer sited generation assets are generally purchased and privately owned at the end of the 

contract term?  Are there ways for ESCO’s and utilities to work towards mutual benefit?   

 

Stakeholder Benefits and Risks 

The CSDG regulatory questions mentioned above lack clear answers; however, state 

commissions will have to address them in coming years due to their importance. To better 

understand the complexity of the CSDG regulatory conundrum, it is important to consider the 

potential benefits and risks for core stakeholders, including business customers, utilities, 

regulators and residential customers.   

 

Business Benefits & Risks 

For business customers, utility-financed CSDG projects reduce financial risks, enabling 

previously doomed energy project(s) to progress.  Depending on the deal structure and 

technology, CSDG can provide a long-term hedge against energy price fluctuations and upward 

energy cost pressures, as well as improved power resiliency, quality and security.
18

  Although 

currently rare, future systems should be able to generate revenue opportunities through Power 

Purchase Agreement (PPA’s), peak demand or spot market sales, and renewable, carbon or 
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 This of course depends on a myriad of factors, particularly: technology selection/gen-set, application and 
regulatory environment, like the potential for grid islanding, including potential microgrid applications. 
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efficiency credit sales.
19

 
20

  Beyond financial considerations, these collaborations encourage 

closer relationships with local utilities, leading to further energy savings through future energy 

management and optimization opportunities.  Combined, these benefits create a competitive 

advantage for the business CSDG customer. 

Risks for businesses customers start with their ability to control assets critical to the business 

operations.  Ceding critical infrastructure operations and maintenance (O&M) responsibilities to 

a third-party can be catastrophic, leaving many businesses wary of handing over control.  

Unforeseen exposure from poor technical selection/implementation, bad contract terms, or 

unexpected external influences, raise bottom line cost benefit questions. This is especially true 

when there is a lack of internal expertise for these complex deals. 

 

Utility Benefits & Risks 

From the utility’s perspective, working with business customers on CSDG projects creates a 

wide range of potential benefits.  Some CSDG projects, like CHP, count toward efficiency and 

renewable mandates.  If able to control CSDG asset locations, operation and dispatch, utilities 

could maintain essential customer revenue while improving distribution system performance. For 

example, targeting and mitigating specific overloaded circuits has potential avoided cost 

benefits, as well as potential localized system resiliency/backup power and service options.  

Additionally, internally managing the interconnect process at scale provides operational and 

cost-efficiencies.  Though mostly pursued by utilities at a pilot scale, utility-controlled CSDG 
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 Depending on corporation benefit versus public benefit, the level of shared-cost financing can be adjusted, 
where the project was not fully rate based, do exist depending on the benefits. 
20

 WalMart took this path in New England and intervened extensively in National Grid energy efficiency regulatory 
proceedings to garner renewable credit and carbon offset benefits from DG projects.  (Stout, 2012) 
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could enable bundled efficiency, DR and DER service packages that can support a broader set of 

business and societal goals. (Stout Interview, 2012)   

Utility downside risks include encouraging a DG market that is of unproven benefit to their 

business.
21

  CSDG also requires resolution of substantial technical and regulatory barriers that 

expose the industry to undesired technical risks (impacting reliability and related cost-

effectiveness), regulatory risks (impacting investment allocation and investment recovery), and 

core business risks.  Unfortunately, personalized client service costs have proven too high for 

utilities, when compared to revenue, making these programs unattractive from a profitability 

perspective. (Richter, 2012)  For the vast majority of utilities, existing regulatory frameworks do 

not provide a clear business case for shifting towards financing, building and maintaining CSDG 

assets.
22

   

 

Residential Benefits & Risks 

Residential customer benefits potentially include improved grid reliability, resiliency, 

security, power quality, and environmental benefits.  Over the long-term, improved rate stability 

and cost benefits are possible through system efficiencies like: reduced generation, transmission 

and distribution power losses, better managed peak demand, lower fuel costs, and decreased 

pollution.  DERs and CSDG enables the possibility of more open and participatory energy 

markets, driving ongoing market innovation and high value job creation. 

Customer risks include credible concerns around optimal allocation of ratepayer funds and 

whether DG is capable of cost-effectively and reliably delivering desired benefits. Much of the 

                                                           
21

 As discussed, DERs could result in significant loss of revenue and a profound shift in the utility’s commodity-
based model.   
22

 Utilities are highly risk averse and focused on cost-effectiveness.  Not meeting cost-effectiveness tests can lead 
to negative regulatory outcomes with adverse bottom line impacts. 
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current scaled CSDG thinking and prognosticating is hypothetical, so short and medium-term 

cost risk is high.  Only real world deployments of MCSDG projects can answer the question of 

whether these systems actually benefit residential customers in a tangible way.  

 

Regulator Benefits & Risks 

Regulators must take all stakeholder considerations into account and think through short and 

long-term implications of DERs generally.  Although improved power reliability, resiliency, 

quality and security are important and enticing, the full picture remains unclear.   

Regulatory CSDG Benefits Regulatory CSDG Risks 

 

Short-term Benefits 

 Encourages DG and DER markets 

 MCSDG good test ground for DG 

infrastructure model 

 Improve electricity price elasticity 

 Avoided transmission and distribution 

capacity investments
23

 

 

Long-term Benefits 

 Improved reliability  

 Reduced generation and delivery 

costs
24

 

o Reduced fuel cost exposure 

o Reduced system losses 

o More responsive peak demand 

options 

o Distributed “stand-bye” load 

 Grid security and resiliency (backup 

power capabilities for customer and 

community) 

 Improved power quality 

 High-value job creation 

 

Short-term Risks 

 Unclear cost-effectiveness 

 Unclear ratepayers benefits (both 

residential and business customers)  

 If left to utilities, they will artificially 

slow DG integration/market growth 

 Core CSDG investment risks
27

  

 Biased participant selection criteria 

 Utility and stakeholder resistance 

 

Long-term Risks 

 Unknown impact of large-scale DG 

grid integration, potentially resulting in: 

o Decreased reliability 

o Decreased price stability 

o Reduced system efficiencies 

o Decreased security 

 Lack of cost certainty 

 General policy risk
28

 

 Lack of clarity on environmental 

benefits 

                                                           
23

 Especially in targeted communities 
24

 Difficult to calculate/prove at this point, so unlikely to drive regulators in short-term 
27

 For example, what if business with CSDG/CHP goes under or moves locations 
28

 Lack of data, clarity and/or regulatory consensus around this where this policies lead over the long-term 
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 Supports existing/future mandates 

(EEPS, RPS, carbon targets) 

 Environmental benefits (reduced 

pollution) 

 Reduced generation portfolio risk 

exposure
25

  

 Politically viable
26

  

 More potential ancillary services 

 

Table 1: summary of short and long-term regulatory considerations 

 

The short and long-term regulatory considerations above demonstrate the complexity of 

decisions around MCSDG.  However, this puzzle is not going away and needs informed 

regulatory guidance.  A credible case exists for MCSDG’s ability to simultaneously test the 

efficacy of next generation power distribution systems, while supporting near-term utility 

revenues through the development of a market with significant potential public benefits.  Utilities 

provide the most effective path towards rapid adoption of MCSDG through their existing 

business customers.  New regulatory policies enabling and empowering utilities to actively 

develop and integrate MCSDG into their distribution grids has the potential to benefit multiple 

stakeholders and buys state commissions time to sort out the regulatory mess in front of them. 

 

Existing Regulatory Approaches to Compensating Utilities for CSDG  

There are several existing regulatory approaches that partially address utility barriers to 

CSDG.  Like financing, most of the existing utility cost recovery mechanisms that serve as a 

                                                           
25

 Reduced exposure through a more diversified generation mix; however, currently difficult to prove, so unlikely 
to drive regulators in short-term 
26

 CSDG will not satisfy all business customers, especially those paying without direct or substantial indirect 
benefit(s).  Power cost, reliability, and grid resiliency will be of primary concern to business stakeholders.  
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regulatory proxy for CSDG, grew out of utility energy efficiency.  Efficiency shares similar 

conflicts around revenue erosion and how to encourage utilities to sell less of their product.   

 

Decoupling 

Decoupling is a powerful and well-tested regulatory option that separates utility profits 

from their energy sales.  Under this regulatory paradigm, utilities are incentivized by providing 

critical energy services, as opposed to the traditional sale of commodity electrons.  Decoupling 

has been successfully adopted in California and garnered utility support in proactively driving 

energy efficiency.  In theory, decoupling should be a viable short-term strategy to drive utilities 

towards a new distributed energy future.  Combined with RPS, EEPS and other targeted 

incentives, utilities could leverage decoupling as an inducement to reduce their sales of 

electricity.   

Critics argue this practice “promotes mediocrity” because utilities are effectively 

protected from revenue declines. (Richter, 2012)  Although true, competitive MCSDG markets 

ideally push utility engagement, given that decoupling does not solve the utility death spiral 

issue.  The problem is that world is not “ideal” and decoupling simply is not enough to drive 

proactive IOU investment in either efficiency or DG.  Even at large utilities like National Grid, 

operating efficiency and DG programs across multiple states, revenues derived from these 

portfolios represent only a small percentage of the utilities base revenues. (Stout Interview, 

2012)  Providing a utility the same 12% rate of return on a $100 million solar portfolio helps, but 

the utility will still chose a 12% return on the $1 billion dollar power plant because of simple 

economics.  Although decoupling is a good start, it is still not enough to move utilities towards 

making efficiency and DG core parts of their business. (Shepard Interview, 2013)  Change is 
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possible if regulators find new ways to incentivize IOUs through higher rates of return or tax-

incentives (accelerated depreciation schedules) on efficiency and DG asset portfolios. (Shepard 

Interview, 2013)   

 

Utility Fixed Charges 

A second, and more controversial, option is gradually increasing fixed charges in the 

utility bill across the entire customer base.  For example, Sacramento Municipal Utility District 

(SMUD) currently has a plan where fixed charges will ramp up from $7 to $20 over the coming 

ten years to cover costs and revenue losses from DG (specifically residential solar integration).
29

  

SMUD customers largely support this approach because they trust their city’s utility.  Customers 

believe SMUD’s assertion that increasing fixed charges will allow the utility to better manage 

the integration of CSDG into the local system, increasing customer benefits over the long-term. 

When utility and societal interests are aligned, a utility fixed charge approach can be a 

powerful tool for DER and CSDG progress.  It could also turn profoundly counterproductive if 

implemented without specific DG mandates or incentives (including third-party/developer 

support mechanisms).  Solar advocates in other parts of California argue fixed charges are an 

unfair subsidy to IOUs that limit CSDG adoption through higher end-use costs; however, once 

again, the ever present danger remains that increased utility rates will drive more customers 

towards efficiency and DG, leading to the revenue death spiral.   

Realistically, a balance will have to be found between increased utility fixed-charges and 

the traditional variable, per-unit/commodity customer charges.  The question is how far and how 

                                                           
29

It is contextually important that SMUD is one of the nation’s largest, most respected, and most progressive 
utilities nationally.  As a quasi-municipal utility (muni), they are exclusively focused on the interests of their 
customers, as opposed to shareholders or other external stakeholders, and therefore better able to actively 
support the growth and integration of CSDG and other DERs into their distribution grid. 
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fast.  The utility model has been so skewed towards variable charges that utilities are highly 

dependent on through-put.  Industry experts like Michael Shepard think that IOUs would be 

attracted to a lower-risk and more predictable revenue approach like increased fixed-charges 

because of their conservative business mind-set. (Shepard Interview, 2013)  Though disliked by 

consumer and low-income advocates, securing a base financial position compensates utilities 

fairly for playing that critical role, and is a viable and highly pragmatic approach, even if it limits 

future upside revenue potential. The difficulty will be finding the balance point where utilities 

are “fairly” compensated for the crucial integrator role.  Any IOU shift would likely follow 

public power, meaning a decade long transition from current moderate fixed charges (roughly $4 

- $8 per month) to more substantial monthly charges of roughly $20. (Shepard Interview, 2013) 

 

Accounting CSDG Assets as Capital Costs  

A third approach is to provide ways for DG assets to account for capital.  This approach 

has already been adopted in Massachusetts, where CHP is part of utility energy efficiency goals.  

Massachusetts also includes a meaningful financial incentive mechanism for reaching state 

efficiency targets.  Combined, the Massachusetts regulatory and legislative directives supporting 

CSDG resulted in roughly 30% of National Grid’s efficiency goals being met through 

recoverable CHP/CSDG projects. (Stout Interview, 2012)   

This approach can runs into a similar problem as decoupling, where although this 

compensates utilities for efforts in DG, it doesn’t actually incentivize the utility to proactively 

prioritize DG over centralized generation.  Unless regulation is properly structured, the revenue 

impacts of higher-cost, higher-risk DG projects aren’t attractive enough to warrant meaningful 
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movement by the utility.  Increasing efficiency and renewable generation goals helps, but doesn’t 

drive scale until more compelling incentives are in place. 

 

Deregulation: The Failed Utility Experiment….Sort of 

 “Deregulation” in the utility industry represents the constant tension between America’s 

competitive-market leanings and the naturally monopolistic social functions that serve the public 

good.  The airline and telecommunications industries started their march toward deregulation in 

the late 1970’s and exhibited business similarities to utilities that are difficult to ignore.  Both 

were “price- and franchise-regulated, with large barriers to entry due to regulation and the 

capital-intensive nature” of the businesses. (Kind, 2013)  The airline industry’s shift towards 

competition was driven by anti-regulatory dogma of the time, while telecom experienced 

significant technological shifts that compelled competitive regulatory changes. (Kind, 2013)   

Utility free-market advocates found their deregulation footing in the mid-1990’s and 

California quickly became the example of how poor policy and oversight in a deregulated energy 

market can lead to profoundly disastrous effects.  Although utility deregulation moved forward 

in a limited number of states, California’s failure largely put utility deregulation into hibernation 

for the last decade and the foreseeable future.  However, the massive technological shifts 

happening across the utility industry today, especially around DERs, have the potential to revive 

deregulation from a more pragmatic, instead of dogmatic, angle.  

If technology advances push energy towards more competitive markets, it will be a 

significant and complex policy hurdle.  Regulation will have to strike a difficult balance between 

competitiveness and innovation, and price control and power stability.  Although traditional, 
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Enron-style “deregulation” is off the table for the foreseeable future in most states, the historic 

view suggests utility deregulation is likely to return in some form and should not be discounted. 

 

Relevant Utility CSDG Case-Studies 

Several forward looking utilities are already working with their state utility commissions 

to implement creative cost recovery and incentive structures to encourage behind-the-meter, 

CSDG projects.  These real world case studies not only support the notion that regulation drives 

utility behavior, but offers insight on approaches commissions can take to enlist proactive utility 

buy-in for CSDG. 

 

Public Service Electric & Gas (PSE&G) Residential Solar CSDG Program 

PSE&G created two programs that rate base customer sited solar systems, representing 

almost $500 million in assets they earn a regulated rate of return on.  One program focused on 

residential solar installations and the other on commercial.  These programs were largely made 

possible by three policies New Jersey and its state public utilities commission (PUC) put in 

place.  First, New Jersey established a solar carve out in their Renewable Portfolio Standard 

(RPS).  Second, the state fashioned a premium market for Solar Renewable Energy Certificates 

(SRECs) which boosted SREC prices.  Third, and most importantly, state regulators approved 

PSE&G’s request to “treat the unamortized loan portfolio as a regulatory asset and to earn their 

normal rate of return on it.” (Shepard Email, 2011)  Specifically, the New Jersey commission 

granted a ten year return on residential projects and a fifteen year return on commercial projects. 
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The residential framework required borrowers to cover 40% to 60% of the project cost 

through an initial construction loan; however, unlike a cash-based bank loan, SRECs generated 

from the project could be used to pay off that loan through PSE&G, who then sold them in the 

New Jersey solar market.
30

 (Richter, 2012)  A traditional vertically integrated utility in New 

Jersey would not sell SRECs because of RPS compliance obligations; however, PSE&G shifted 

to a wires-only utility.  This enables them to participate in the market and sell SRECs to other 

power generators who need the credits for their compliance. (Shepard Email, 2011)  PSE&G 

residential solar projects enjoyed unusually short paybacks of between two and three years due to 

the beneficial combination of SRECs, investment tax credits and reduced monthly electricity 

bills. (Shepard Email, 2011)   

PSE&G supports this effort because they use their SREC sales, investment tax credits and 

PJM wholesale solar power sales to pay down their revenue requirement.  This lowers upward 

rate pressure from the high relative cost of solar and keeps the utility in good standing with 

regulators (keeping the utility death spiral at bay). (Shepard Interview, 2013)  Although the 

SREC market in New Jersey collapsed in recent years due to the overbuilding of solar, the state’s 

long-term RPS requirements continue to increase, so SREC prices may rebound. (Shepard Email, 

2012) 

Despite its complexity, PSE&G was able to make residential solar a financially lucrative 

business that fits within the regulated utility model.  Their program reduced the critical customer 

cost barrier to residential solar, and enabled the utility to earn a rate of return on program 

administration, advertising, and meter installations. PSE&G’s innovative solar program structure 

is a prime example how utilities can meet their business needs, while driving a CSDG market. 

 

                                                           
30

 One certificate = 1,000kWh of generated power 
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Public Service Electric & Gas (PSE&G) Commercial CSDG Program 

PSE&G’s commercial program is equally relevant to future CSDG frameworks.  In 2007, 

New Jersey’s Governor Corzine established Title 48 (48:3-98:1), which allowed wires-only 

utilities to own small, class one renewable generation assets.
 
(State of New Jersey, Board of 

Public Utilities, 2012)  As a result, PSE&G was able to install and net meter a large number of 

solar systems on landfills, brownfield sites, and leased roof space.   

Although the Governor’s principle motivation was solar utilization of landfills and 

brownfield sites, warehouses quickly became a particularly attractive target for PSE&G.  With 

large roofs, low daily energy load, and existing energy infrastructure, warehouse solar resources 

were quickly exploited.  Warehouse owners are generally happy to participate in CSDG 

programs because of strong financial benefits and negligible risk; however, it is unclear whether 

PSE&G has taken this model to less profitable or more complex market opportunities.  It appears 

they are looking to expand, given the approximate $700 million in additional solar CSDG 

projects they plan to add in the next five year. (Shepard Email, 2012)  

 

Austin Energy’s “Fee-based” Energy Service Model 

Austin Energy, a progressive Texas municipal utility, is considering a “fee-based energy 

service” model where customer’s pay a monthly fixed rate contract and get energy services.  The 

customer can use a set amount of electricity each month, but must open their roof to Austin-

owned solar generation assets and participate in the utility’s DR program. (Richter, 2012)  Austin 

bundles services to ensure profitability, since one-off service contracts are often unable to 

overcome the high transaction and delivery costs. (Richter, 2012)   



52 
 

Due to the scale of potential service benefits to transaction costs, commercial customers 

are an ideal target for these types of service-based relationships.  Although “energy partners” 

require more personal attention, co-developing symbiotic CSDG projects with CI&I clients has 

the potential to be mutual beneficial. 

 

Pacific Gas & Electric “Non-Tariff” Products & Services 

Pacific Gas & Electric (PG&E) boasts one of the largest solar portfolios nationally, along 

with a host of other “non-tariff” products and services. Their solar and DG project portfolio is 

not rate based, meaning they have found other creative ways to reach California’s Renewable 

Portfolio Standards (RPS) targets. (Shepard Email, 2011)  PG&E negotiates individual contracts 

with their customers in the “non-tariff” model, despite the fact that all services are provided 

through the regulated utility side of the business.  Some of their services include municipal LED 

street lighting programs, customer-owned substation (including pipes and wires) maintenance, 

tower leasing to wireless companies, moving services, and gas appliance repair; however, most 

relevant to CSDG is PG&E’s Federal customer energy service contracts business. (Shepard 

Email, 2011) 

This utility business is largely enabled by unique laws that allow Federal agencies to 

“sole source energy service projects to their load serving utility.” (Shepard Email, 2012)  PG&E 

directly competes with Energy Service Performance Contractors (ESPCs) and ESCOs for these 

contracts, which are often connected to Federal building or military bases.  The utility hires and 

manages contractors, provides technical expertise and even finances the projects when necessary, 

but does not provide performance guarantees.  This either gives them a price advantage or 

automatically eliminates them from the selection process, depending on client needs and 
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confidence in the project’s payback. (Shepard Email, 2012)  Like their LED street lighting and 

substation maintenance business, this is a fee-based service model that is largely agnostic to asset 

ownership.  “Non-tariff” products represent interesting case studies for future CSDG regulatory 

and utility business approaches.   

 

Southern California Edison (SCE) Self-Generation Incentive Program (SGIP) 

Southern California Edison (SCE) supports a large customer sited solar portfolio through 

their Self-Generation Incentive Program (SGIP). (SCE Website Customer Generation (1), 2013)  

Their commercial solar program represents roughly 338MW of confirmed rate based solar, with 

another 20 MW under review. (Go Solar California, 2012)  SCE’s program currently offers a 

cash incentive of $.60 to $4.50 per watt for specific types of generation assets, and uses a Net 

Metering mechanism to pay for the systems. Unfortunately, customers are forced to size their 

systems to offset usage and not to generate excess capacity (SCE Website Customer Generation 

(2), 2013), which is a utility-driven limitation.  

 

Uncomfortable Third-party Competition 

Stitching the distribution system together is a clear monopolistic function.  Utilities do 

not have to worry about competing in that space.  However, smaller companies may be better 

able to cost-effectively develop and manage small and mid-scale generation assets. (Weedall 

Interview, 2012)  Utilities carry large overhead costs that, in some extreme cases, can reach 

upwards of two times salary. (Stout Interview, 2012)  This financial weight makes cost-

effectively developing and managing distributed assets exceptionally difficult, if not impossible. 
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Some utilities may be efficient enough to manage a large number of core CSDG assets, 

but it is unlikely they will be able to manage at scale.  Many IOUs already contract out most of 

their efficiency, demand response and “revenue generating” services (like appliance repair, home 

wiring protection, and thermostat, DR switch or other efficiency installation and maintenance).  

The only functions large utilities commonly maintain control over are billing, meters, pipes and 

wires, generation and critical infrastructure.  Addressing the necessary future relationship 

between utilities and third-parties will be essential for CSDG success.  It requires aligning the 

interests of both parties into a more symbiotic development, financing and maintenance 

framework.   

Utilities may have to do significant strategic soul-searching in the coming decade.  They 

will need to decide whether to staff-up and become more service-oriented organizations, or cede 

on-the-ground competitive capabilities to partners or competitors.  Stepping back from customers 

potentially relegates utility value to a support role; however, finding common ground with third-

party developers and ESCOs could be a mutually beneficial opportunity.  Given the different 

business strengths, core-competencies and relative appetites for risk, a compelling CSDG 

symbiosis could form.  Third-party’s take on the early-stage development risk and flip ownership 

to utilities (post-commissioning) for long-term O&M funding through the rate base. (Shepard 

Interview, 2013)   

CHP developers like Tom Casten (from Recycled Energy Development, LLC) are 

interested in these types of three way deals between developers, customers and utilities, because 

they recognize the different types of risk inherent in CSDG projects. (Casten, 2010)  Utilities are 

not structured or incentivized to cultivate complex, risky, and high touch deals.  Alternatively, 

developers have difficulty supporting the longer-term risks and O&M cost burden.  Enabling 
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each to play to their strengths is a powerful concept. Third-parties find, develop and then sell 

CSDG projects to utilities for long-term O&M funding through the rate base.  Utilities carry the 

asset(s) on their books and fulfill their core competency of integration. (Shepard Interview, 

2013)   

Even if ongoing O&M responsibility remained with the third-party for highly specialized 

CSDG/CHP systems, the consistent O&M funding base would help developers weather market 

fluctuations.  Utilities will likely still want to develop their own set of strategic CSDG projects, 

but they realistically will not be able to effectively develop and manage a large number of unique 

1 to 5 MW CSDG systems.  Taking a fresh look at the relationship between third-parties and 

utilities makes will play a critical role in the success of CSDG moving forward.  

Germany offers real world insight into one potential model for future collaboration.  

Depending on project and/or technology, creative new companies like Juwi 

(http://www.juwi.com) enable the two entities to jointly form through a Joint Venture (JV) and 

own a third company that leverages their respective strengths.  Developers bring on the ground 

project development expertise, while utilities support the financial and power purchasing side, 

which greatly help financing terms and options. (Richter, 2012)   

 

Potential CSDG Game Changers 

Beyond organic utility market development, there are several external factors that could 

rapidly reshape the entire DER and microgrid markets.  As with PURPA, federal intervention in 

state energy policy would have immediate and profound impacts on energy outcomes.  Although 

unlikely, federal action is possible at any number of levels under the auspices of smart grid 

http://www.juwi.com/
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standardization, climate change or, security concerns.  Revolutionary technology breakthroughs, 

like distributed battery storage or cost-effective microgeneration, also have the potential to 

fundamentally disrupt the entire energy system as we know it today; however, simply 

interconnecting DER systems into integrated microgrids could have an equally profound impact.   

 

Nodal Energy Markets  

The federal government has the ability to rapidly change the CSDG operating environment. 

FERC’s encouragement of nodal market pricing through entities like PJM has already had a 

significant impact.  Companies like EnerNOC (Network Operations Center) have stepped in to 

efficiently address nodal system congestion and capacity needs through an aggregated, real-time 

demand response market-based solution.  Although these markets are only partially attributable 

to FERC’s efforts, their influence in regional energy markets should not be underestimated and 

may be leveraged towards significant change.  

 

Securitization 

President Obama recently proposed the concept of translating the mortgage model to 

securitizing renewable-energy deals.  This is within his executive authority and would enable 

large-investment risk dispersion across “hundreds of contracts” to “ensure a steady return for 

investors.” (Tracy & Sweet, 2013)  The military is particularly interested in this concept, as they 

are poised to spend billions of dollars on privately-financed, renewable energy assets and CSDG 

systems.  The U.S. Army alone is preparing to purchase “$7 billion of energy from projects that 

private developers build and finance,” as part of a strategic goal to “add 1,000 megawatts of 
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renewable-electricity capacity by 2025.” (Tracy & Sweet, 2013)  The Navy is looking at similar-

sized investments. (Tracy & Sweet, 2013)   

The Department of Energy (DOE) is currently looking at ways to support this shift 

towards securitization by standardizing power-purchase contract terms, while other well 

respected private institutions are also “pursuing securitization,” meaning it could conceivably 

happen within the next twelve months (Tracy & Sweet, 2013).  Securitization could drive 

transaction costs down due to easier access to capital investment pools, though investment 

money would likely flow to the more secure projects because of the recent mortgage crisis. 

(Tracy & Sweet, 2013)  Regardless, this approach could spur immense renewable energy 

investment, with unclear impacts on utilities.  If markets bypass utilities, long-term revenue 

erosion could be problematic for many U.S. utilities.    

 

Federal Tax Code Adjustments 

Other recent federal initiatives and legislative efforts point to the far reaching impact 

Washington could have on the utility sector.  There has been recent movement at the Federal 

level to amend the Internal Revenue Code of 1986 (Section 48) to “encourage energy efficiency 

investments by electric utilities, and for other purposes.” (Senate Legislative Counsel Draft 

Copy, 2013)  This Investment Tax Credit (ITC) mechanism would enable utilities to work with 

large commercial and industrial customers on packages of efficiency (20% ITC) and CHP (10% 

ITC) that could then be compared to avoided power plant construction costs.
31

  If regulators 

agree proposed efficiency/CHP projects are a good use of rate payer money, the project’s costs 

would be included in the utility’s rate base the same way a traditional large generation asset are.  

                                                           
31

 Although “Cost Avoidance” calculations can be fraught with potential pitfalls, there would theoretically be state 
regulatory oversight to ensure some level of credibility and accountability.   
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This legislation’s focus on customer sited solutions and ownership is exciting, especially 

within the context of CSDG over the long-term.  Section (3)(B)(ii) states: 

 “unless otherwise provided by contract [or by the relevant regulatory 

authority], ownership of any electric energy generated by the eligible customer in 

excess of the eligible customer’s needs, and any other attributes related to such electric 

energy, shall be assigned to the eligible taxpayer based on the ratio of the qualified 

subsidy to the total cost of the property to which such qualified subsidy relates.” (Senate 

Legislative Council, 2012) 

 

Under this law, the asset’s energy and related benefits are the property of the eligible tax 

payer and not automatically the utility’s.  The project capital can come from either party, so if 

there is a negotiated split, where the utility and customer both invest 50% for example, both 

parties will claim half of the ITC, half of the project’s excess power generation (if a CHP unit), 

as well as an equal share of any RECs, carbon credits or other environmental credits derived 

from the project.  Additionally, the C&I customer will not have to claim taxable income for the 

utility’s investment percentage, but will depreciate their portion using standard accounting 

practices and pay back the utility’s ITC value to the U.S. treasury, but not the Section 48 credit. 

(RecycledEnergy.com, 2013)   

 

Other Federal Interventions 

Other federal interventions could have far reaching impacts for DERs and CSDG.  

Secretary Chu pointed to the DOE’s national commercial solar rooftop initiative now operating 

in 28 states. (Chu, 2013)  Sen. Lautenberg (D-NJ), of the 111
th

 Congress, introduced H.R.2362 

that authorized grants and loans supporting renewable energy projects on redeveloped 
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brownfield sites.  Sen. Menendez (D-NJ) introduced S.989, which “set national standards for net 

metering and distributed generation.”
32

 (ACORE, 2012)   

Other legislative proposals from the 111
th

 Congress included increasing FERCs authority 

in response to U.S. grid issues, national electric vehicle deployment programs, battery and 

distributed storage research, and additional laws that could have had far-reaching impacts on 

utilities and DERs.  Whether the above proposals were realistic is less important than the 

disruptive scope of lawmaker thinking.  Although powerful utility interests make substantive 

federal legislation unlikely, a more progressive energy undercurrent seems to be developing. At 

the right point of political and social convergence, disruptive change in the energy industry is 

certainly possible.    

 

U.S. Electric and Gas System Security: Cyber-Terrorism and Warfare  

President Obama only recent shed public light on an issue that has been looming over the 

utility and energy sector for nearly a decade. (Sorebo & Echols, 2012)  U.S. energy infrastructure 

is highly vulnerable to cyber-attack and being actively probed by foreign governments and 

independent cyber-actors.  Confirming the severity of this problem within the electric and gas 

utility sector, the Obama administration recently issued an executive order designed to clarify 

functional relationships between federal agencies
33

, increase information sharing between public 
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 With an almost PURPA-esk scope, S.989 requires customer credit for excess renewable electrons sent to the 
grid.  Under this proposal, utilities are “required to connect customer to the grid” (up to 4% of peak capacity), 
credits would carry into the next year, and eligibility is only limited to those over 4 MW, which is large enough to 
include many commercial MCSDG systems.  This legislation would represent a significant new technical, business 
and cost burden for most utilities. 
33

 Including the North American Reliability Corporation (NERC), National Institute of Standards & Technology 
(NIST), Department of Homeland Security (DHS), Federal Energy Regulatory Commissions (FERC), and, by 
extension, others like the DOD, DOE, FBI, ATF, etc. 
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and private partners, and coordinate cyber-threat reporting, analysis and response. (Van Ness 

Feldman, 2013)   

Obama’s mandate to “identify critical infrastructure where a cyber-security incident 

could reasonably result in catastrophic regional or national effects on public health or safety, 

economic security, or national security” (Van Ness Feldman, 2013) will not scare the federal 

legislators enough to proactively push DERs and microgrids, but it does draw needed attention to 

an important issue.  Traditionally federal deference to state energy policy will keep federal 

agencies behind the scenes, until a catastrophic cyber-attack on U.S. energy infrastructure 

occurs.  Post attack, it is reasonable to assume the federal government will take a more 

aggressive stance on treating U.S. energy infrastructure as a critical national security asset.  

Hardening generation, transmission and distribution system security would involve massive 

investments in hardware and software, and new security protocols would likely push the U.S. 

towards localized DERs and integrated microgrids capable of islanding off from the traditional 

macrogrid.   

A significant cyber-attack is one of the few singular industry risks capable of initiating an 

unrecoverable cascading effect for utilities.  Even if limited to a single major U.S. city, such an 

event could land a financial blow to the utility industry’s bottom line and long-term business 

model.  Despite utility assurances to the contrary, political and business customer confidence 

might still evaporate.  Large CI&I customers across the country would start investing in on-site 

power generation, storage and management systems (including localized microgrids), causing 

further utility revenue erosion.  
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U.S. Electric and Gas System Security: Climate Change   

Cyber-security is a direct and tangible concern; however, climate change represents an 

equally dangerous, yet considerably more insidious, threat.  Climate shifts already have profound 

impacts on our electrical generation and distribution system that we fail to recognize or value.  In 

Energy Secretary Chu’s departing letter to Department of Energy (DOE) employees, he 

discussed the disturbing analysis done by respected international reinsurance company Munich 

Re stating that the number of extreme weather events over the last thirty years tripled. (Chu, 

2013)  The estimated financial losses “follow a trend line that has gone from $40 billion to $170 

billion per year. (Chu, 2013)  Most of those losses were not insured and the country suffering the 

largest losses is the United States.” (Chu, 2013)  Energy infrastructure damage from increasingly 

powerful storms is one important area of utility concern and expense, especially for self-insured 

utilities.   

Drought associated with climate change is another important and largely overlooked 

energy security issue.  Roughly 40% of the water used within the United States is for thermal-

electrical generation, which is equivalent to the U.S. agriculture sector. (Martin, 2012)  Whether 

coal, nuclear, natural gas or even renewable sources like Concentrated Solar Generation (CSG), 

future disruptions to thermal power plants could have a meaningful regional impact on electricity 

prices and consumer confidence.  Power plant permits have already been denied over water 

limitation concerns, and all thermal business cases have to consider the impacts of water to 

operating costs, capital costs, capacity factors, thermal efficiencies, permitting time and other 

general risk factors. (Martin, 2012)    

A 2011 Black & Veatch U.S. utility executive survey concluded water management was 

the “business issue that could have the greatest impact on the utility industry.” (Black & Veatch, 
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2011)   In 2012 the Department of Energy (DOE) “identified a total of 347 coal-fired power 

plants (from analysis set of 580 plants) as vulnerable to water demand concerns, to water supply 

concerns or to both.” (Martin, 2012)   Upstream water concerns are less important to the electric 

grid.  For example, the amount of fresh water used in fracking, tar-sands and coal production 

remain an environmental concern, but are unlikely to directly impact the supply of fuel for 

thermal-generation over the short and mid-term. 

 The impacts from cyber-based infrastructure attacks, as well as weather and water 

disruptions from anthropomorphic climate change, are unfortunately underestimated.  The utility 

industry and national leadership will eventually have to confront these impactful problems.  Even 

without utility intervention, external insurance industry pressures and interests may also drive 

CSDG development independently. 

 

Microgrids: Bringing DG and DERs Together Into an Energy Web/Ecosystem    

Microgrids represent the next evolutionary step in energy generation and distribution.  

Microgrids are miniature versions of existing power infrastructure, except completely localized 

and networked.  Military bases, business parks or even clusters of residential homes can leverage 

these energy webs.  Microgrids are capable of generating their own electricity on-site through a 

myriad of technology options, storing and managing electron distribution in real-time, and 

providing excess energy capacity back to the broader distribution grid for external use.   

Although they sound futuristic, these energy systems already exist around the world.  The 

average microgrid takes 18-24 months to construct and pilots prove direct “reductions in energy 

costs and enhanced efficiency” resulting in 5 to 10 year payback periods. (Warner, 2009)  Due to 
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poor long-term policy and regulatory choices, “few fully commercialized state-of-the-art 

microgrids with significant generation capacity are actually up and running in North America.” 

(Asmus, 2011)  Pike Research identified roughly “50 microgrid projects that are operating in 

some capacity or are in current development”, representing some 1.3GW of electricity. (Asmus, 

2011)  In 2006 Navigant Consulting optimistically assessed “between 1 GW and 13 GW of 

microgrids by 2020” (Asmus, 2011); however, these projections assumed carbon legislation that 

never materialized (impacting development of renewables, distributed generation resources and, 

by extension, microgrids).
34

 (Asmus, 2011)  

Little regulatory or legislative support exists for microgrids in the U.S. today, except 

around military applications. (Johnson, 2011)  Autonomous microgrids are attractive to the U.S. 

military because they can island off from the larger grid in the event of an outage or attack on the 

power system around them.  Most microgrids, whether civilian or military, would operate 

independently, containing their own operating infrastructure, energy management systems, and 

security systems.  External threats would have to hack targeted systems individually, unlike the 

interdependent macrogrid where a limited number of strategically placed attacks could ignite a 

cascading system failure. Beyond the localized microgrid, varying degrees of microgrid system 

independence can improve local and regional energy security and resiliency from cyber-warfare 

threats and volatile climatic weather patterns. (Watkiss, 2011)   

Microgrids also provide site-specific power quality and efficiency benefits. (Marnay, 

2008)  They enable advanced DER technologies, sophisticated energy management software and 

demand response methodologies to effectively work together in ways not possible at the 

distribution grid scale.  For example, microgrids significantly increase generation and delivery 

                                                           
34

 ARRA stimulus funds presented and opportunity to create new jobs “linked to thoughtful and effective grid 
upgrades (including microgrids)”; however, poor application of those monies ended up “underwriting utility 
overhead charges” instead. (Asmus, 2011) 
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system efficiencies through right-sizing of customized generation assets (like CSDG tailored to 

the localized need(s), as well as reduce losses from “energy sprawl.” (Watkiss, 2011)  These 

highly integrated, localized energy systems create the potential for 85%+ efficiency, as compared 

to 35% for today’s centralized macrogrid. (Marnay, 2008)   

If properly constructed, utilities can leverage microgrids as backup or stand-by system 

resources, supporting complex grid management from intermittent inputs.  Although utilities 

suggest distribution systems become unstable when intermittent renewable inputs reach roughly 

25 – 35% of their generation mix, the National Renewable Energy Laboratory’s (NREL) 

Renewable Electricity Future Study concluded that “U.S. electricity demand in 2050 could be 

met with 80% of generation from renewable electricity technologies.” (NREL, 2012)  The 80% 

scenario requires “varying degrees of dispatchability, together with a mix of flexible 

conventional generation and grid storage” and ”more responsive loads.” (NREL, 2012)  Properly 

designed and integrated microgrids have the ability to provide these benefits.   

These types of capabilities are particularly salient when respected industry leaders like 

GE and IBM openly contemplate a future where roughly half of U.S. homes generate electricity 

renewably in 10 to 20 years. (Kamenetz, 2009)  And despite the fact that microgrids remain 

largely antithetical to today’s regulated utility model, Amory Lovins of the Rocky Mountain 

Institute (RMI) sees “big companies…starting to make bets on the potential of the microgrid.” 

(Kamenetz, 2009)     

This localized, integrated-energy technology paradigm represents a critical step forward 

for our national energy infrastructure, but little will happen until U.S. regulators address 

foundational energy policy issues. (Asmus, 2011)  The market needs awareness of, and 

confidence in, these technologies, but this can only happen through on-the-ground, U.S. projects. 
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And projects can only succeed with an appropriate regulatory framework(s) in place. (Asmus, 

2011) 

 

CSDG and Microgrid Technical & Regulatory Barriers   

DERs and microgrids currently “encroach on multiple areas of existing regulation.” 

(Asmus, 2011)  Although utilities understandably try to maintain regulations that support their 

business and operational interests, the other significant culprit is significantly more mundane.  

The truth is that many of existing regulations were created when regulators could not conceive of 

these technologies and delivery paradigms becoming practical alternatives to current 

engineering. “Distributed generator interconnect rules, air quality permitting, building codes, 

tariffication, etc.” are some of the many new areas state regulators will have to tackle in coming 

decade(s). (Berst, 2012)   Regulators will need to be able to analyze and make difficult policy 

decisions around significantly more sophisticated issues than in the past, like how interconnect 

rules impact harmonic distortion affects, or how feeder management impacts long-term 

generation planning.  

Unfortunately, most energy regulatory issues are handled at the state level.  This makes 

regulation “quite uneven” nationally, with different states at various stages of sophistication and 

legislative action. (Marney, 2008)  Federal energy policies in critical areas, like interconnect, are 

arguably necessary to create consistent standards supporting the development of optimized 

energy infrastructure.  Inconsistent state regulations represent a significant barrier to DER and 

microgrid adoption.  As discussed, some of these issues are of vital interest to national security 

and the defense of the United States, like the Department of Defense’s (DOD) ability to secure 
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power supply for critical military installations, key government building and emergency response 

centers.  However, federal policy intervention remains unlikely due to the current political 

climate in Washington D.C, barring a significant national security event.  

Below is a list of important regulatory issues that will need to be addressed by the state or 

federal regulatory communities in the coming decade.  These will have a direct impact on DERs 

and microgrid energy infrastructure development, as well as the future role of utilities.   

 

Downstream Power Technical Requirements, Interconnect & Power Quality 

Every state, as well many individual utilities, have different rules and regulations around how 

generation sources can connect to the local distribution grid.  These inconsistent, and often 

outdated, technical interconnect requirements make integrating DG assets, including microgrids, 

difficult, if not impossible.  DSIRE’s “Interconnection Policies” map provides a basic view of 

this problem. 
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Figure 7: shows the fragmented and state-specific “Interconnection Policies” across the 

United States based on size. (DSIRE, 2013) 

 

Though 43 states, including Washington D.C, adopted interconnect policies, many of the kW 

size-limits remain at or below 2 MWs.  These limits are too small to support midsize or larger 

CSDG systems.  The limits remove non-utility entities from competing in non-residential 

markets, making rapid mid-scale CSDG or microgrid market growth and innovation impossible.  

It is reasonable to draw a correlative relationship between state interconnect limits and CSDG 

project adoption.  California (SCE and PG&E), Massachusetts (National Grid) and New Jersey 

(PSE&G) all share the common trait of no kW interconnect limits.   

Future DG integration regulations have the complex task of addressing issues like power 

quality, islanding, grounding and a host of other highly technical concerns across the distribution 
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system.  Current rules mandate that the utility must be prepared to respond with immediate 

reserve power, should a distributed generation asset fail (whether micro, mid-size or large-scale).  

Though originally pragmatic, within the context of new energy paradigm, current policy 

constraints are not only burdensome, but antiquated and counterproductive to progress. (Watkiss, 

2011)  

For example, mandating voltage and frequency regulation happen at the local level “by 

resources outside the jurisdiction of the utility” is the simplest solution; however, this produces 

“conflicts with existing codes and regulations” and direct pushback from the utility industry. 

(Marnay, 2008)  Another example is “interconnection rules require distributed generation assets 

to disconnect (from the grid) in the event of a disturbance.” (Marnay, 2008)  This means utilities 

must count on their own traditional generation portfolio for system recovery, instead of allowing 

DG and microgrid assets to play a dynamic role in bringing the distribution system back online. 

This issue’s importance led the Institute of Electrical and Electronics Engineers (IEEE) to 

release IEEE 1547 Standard for Interconnection Distributed Resources with Electric Power 

Systems.  Its goal was to create “a set of technical requirements that could be used by all parties 

on a national basis” (Marnay, 2008); however, this is only the first step.  Continued efforts are 

needed to provide guidance to state regulators on how to tackle critical interconnection rules. 

 

Feed-In Tariffs (FITs) 

Feed-In Tariffs (FITs) represent another area of interconnect regulatory concern.  If FITs 

exist in a particular utility service territory or state, they are frequently designed for smaller-scale 

DG systems (homes and small commercial applications), as opposed to mid-scale DG or larger 
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microgrids. (Marnay, 2008)  Managing FITs from a business perspective, specifically how 

energy is cost-effectively bought and sold, is complex, but not insurmountable. 

FITs can be effectively used to encourage controlled expansion of larger DG systems.  All 

the various policy levers, whether kW limits, technology types, pricing structures,  PPA lengths, 

incentives, can be leveraged to drive specific outcomes; however, regulators need to better 

understand and tailor these outcomes. Regulatory uncertainty still exists around how to handle 

FITs and Power Purchase Agreements (PPAs) from mid-scale intermittent load sources, but there 

are plenty of examples nationally to create consistent regulatory guidance.   

 

Infrastructure Maintenance, Safety and Damage Liability 

In most states, non-utility entities are not allowed to hang wires or bury gas pipes.  This 

stifles innovation by confiscating the fundamental tools developers need to compete with 

existing utilities. (Anonymous, 2008)  The most direct implication of this regulatory hurdle is the 

inability for third parties to link DERs into microgrids, providing greater project value.  Longer-

term safety and damage liability issues also need to be addressed; however, existing legal 

frameworks, covenants and the U.S. court process can address these uncharted legal waters. 

 

Metering 

Current regulations often require metering to occur at the individual use/household level.  

Microgrids will require greater flexibility because developers may only want the utility to meter 

at the aggregated interconnect point, while privately sub-metering at the individual property or 

asset level.  In this case, microgrids would appear as a single aggregated customer, or even a 

single generation asset, to the utility. 
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Customer Data Ownership 

User data is currently claimed by most major utilities; however this premise is being 

challenged across the country for a variety reasons.  The most notable argument for customer 

data access is third-party validation of non-utility efficiency and environmental programs.  The 

White House’s “Green Button” initiative is an example of industry compromise, where data is 

provided to help consumers better understand and analyze their energy usage through third 

parties.  This solution is still heavily weighted in the utilities advantage, due to lack of data 

granularity, but is a step in the right direction.  Data ownership will need to be clarified with 

customer usage data rights clearly granted to the end-user. 

 

Environmental Regulations 

Large-scale adoption of DERs and microgrids creates a completely new regulatory 

challenge from an environmental perspective. Regulating fossil fuel-based micro- and mid-

scale DG, like natural gas microturbines or diesel backup generators, through the same air 

quality standards as “mobile” sources (specifically cars) impedes CSDG adoption due to 

cost-effectiveness. Instead, fossil fuel-based DG assets require their own system 

classification.  Regulators will need to either create a distinction between “mobile” and 

“stationary” microgeneration or regulate emissions at the system footprint level, instead of at 

the individual generation asset level.  These types of regulatory adjustments will enable 

system owners to take advantage of the overall efficiency gains from onsite generation.  Most 

importantly, it opens the door to calculating environmental gains from integrated renewables, 
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localized power/end-use efficiencies, system demand response, and other benefits only 

possible in DG, CSDG and microgrid systems. (Marnay, 2008) 

 

Future Distributed Generation and Microgrid Regulation Recommendations 

In the developing world, integrated DG, storage and energy management systems may 

leapfrog the macrogrid model, as cellphones did in telecommunications.  Ironically, the current 

U.S. grid is so antiquated that it may make sense to leapfrog some of its own infrastructure.  If 

thoughtful and courageous enough, the U.S. can make targeted investments based on more 

regional and localized energy delivery models. 

The estimated $476 billion price tag to upgrade the existing national macrogrid 

(DiSavino, 2012) should elicit pause and collective self-reflection around how rate payer dollars 

can best be spent over the coming two decades. (Marnay, 2008)  Utility regulatory reforms are 

absolutely necessary for the next generation of the U.S. electric grid to emerge and mature. 

(Watkiss, 2011)  The underlying goal of legislative and regulatory reform would be to create an 

increasingly open playing field through which DERs and integrated energy resource approaches 

can compete with the current practices.  The following policy recommendations represent some 

regulatory that would help CSDG and microgrid adoption.  

 

Non-Utility Electrical Infrastructure Rights 

Policies allowing non-utility entities to build, maintain or lease their own electrical 

infrastructure will enable third-parties to expand beyond the technical and business interests of 

the local utility. (Anonymous, 2008) (Kelly, 2010)  The ability to build integrated CSDG or full 

microgrid projects will enable developers to optimize the efficiencies and benefits of DER 
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projects. PPAs could be established in cooperation with the local utility and include Service 

Level Agreements (SLA) involving power quality, reliability, price and energy service 

responsibilities.  

One interesting concept is to reconsider how “small-scale public utilities are defined.” 

(Kelly, 2010)  This would enable energy clusters “like a business park or ‘energy district’” to 

“reliably provide localized service (beyond net metering for its own usage) without becoming 

subject to the regulatory overhang of traditional utility accounting and ratemaking.” (Kelly, 

2010)  Ideas like this would inject flexibility into the energy business ecosystem, encouraging 

development of more sophisticated projects capable of maximizing the economic value and 

benefits of interconnected energy systems. 

 

Expanded Consumer Choice 

FERC should expand consumer choice by creating Independent System Operator (ISO) 

markets where individual and aggregated consumer operators can participate. (Kelly, 2010)  

Opening the market to smaller players provides independent generators the ability to monetize 

excess generation capacity in more creative ways. It incentivizes innovative approaches to meet 

peak energy production, distributed backup power, dynamic load-balancing and other integrated 

solutions that are more akin to the modern world wide web.  Without this, DERs and microgrids 

remain at the will of prices set by the local utility or state regulatory bodies.  Combining private 

energy infrastructure development with the ability to effectively sell excess power through open 

market mechanisms will encourage DERs and microgrids (including independent energy 

districts). (Kelly, 2010) 
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Mobile and Stationary Regulatory Distinction 

As discussed earlier, creating a regulatory distinction between “mobile” and “stationary” 

microgeneration sources is essential.  Fossil fuel-based generators are often necessary in larger 

CSDG or microgrid applications for backup power, load balancing and other critical functions.  

These fossil fuel DG assets are not car combustion engines and require specialized 

environmental standards that reflect their critical role as a single generation assets within a more 

efficient energy system.  It is also possible to regulate DG emissions at the system footprint 

level, as opposed to the individual generation assets themselves.  Regulating emission on an 

output or performance basis recognizes the reality that more efficient systems will output similar 

kWh with less fuel and consequent emissions.  This issue is important in our carbon constrained 

world.  And recognizing the holistic efficiencies of DERs and microgrids is a necessary step to 

make this shift economically feasible.   

 

 

Regulators of the Future: The Critical Missing Link 

Energy generation and delivery has become increasingly complex, as it moves from a 

centralized to a distributed model.  To fully grasp the rapidly evolving energy landscape and 

appropriately address the complex future challenges, regulators need unique skills and 

knowledge that many of the 239 federal and state utility regulators simply do not have. (Beecher, 

2012)  In over 75% of states, regulators are appointed to their post and serve for a median tenure 

of 3.7 years. (Beecher, 2012)  Only 47% have “related experience” to the utility industry. 

(Beecher, 2012)  It is unreasonable to believe regulators with limited energy experience and 
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tenures can effectively understand the technical and economic issues necessary and make 

educated long-term decisions around the future of the electrical grid and utility business models.   

Even if current utility commissioners (and their staffs) manage to pull together the 

appropriate knowledge and experience base, they are often wedded to the status quo through the 

appointment process. Governors rarely want disruptions from economically essential and 

politically charged issues like energy.  Energy is the engine of stable society and low energy 

prices remain foundational to short-term economic growth, so appointees often reflect politically 

conservative economic values.  This political lens makes addressing difficult long-term strategic 

federal and state energy policies difficult. 

From the utility perspective, regulatory risk is a significant part of their resource 

investment calculus.  Their regulatory experience determines how far “out on a limb” they are 

willing to climb. (Stout Interview, 2012)  Given the profoundly short service terms, industry 

ignorance, and shifting political loyalties of regulators, utility CFO’s are often unwilling to 

invest in anything controversial.  Utilities generally recover costs over extended periods of 20 - 

25 years.  In that time, they are likely to see significant turnover in regulators who may have 

minimal prior experience in the industry and who may deny recovery for a previously agreed 

upon investment. (Stout Interview, 2012)  This is obviously not conducive to change or risk. 

To overcome this colossal and overlooked barrier, public utility commissioners must be 

selected by informed and non-political bodies.
35

  Ideally, utility commissioners are dedicated to 

energy, with specializations in the technical, economic and policy aspects of electric generation 

and delivery.  Even fracking, mining and natural resource management issues are separate skill 

sets from electric (and gas) generation, transmission and delivery.  Future energy regulators will 

need to be able to develop and deliver cohesive, economically and technically viable, long-term 

                                                           
35

 Unfortunately, elected regulators suffer from similar deficiencies as politically appointed commissioners. 



75 
 

energy plans.  Short, three to five year, service terms create the near-sighted and fragmented 

energy policies of the last 50+ years.  It takes years to simply understand electrical generation 

and delivery fundamentals, much less the complex energy ecosystems of tomorrow. (Stout 

Interview, 2012)  Minimum terms of ten or more years will provide time to create cohesive 

energy policies capable of leading utilities, business and society through this time of immense 

transition.   

 

Transformational DER and Aggregation Technologies  

 There are several leading edge system integration and DER technology plays that offer 

transformative potential in the coming decade.  For example, efforts by aggregation leaders like 

EnerNOC are streamlining data analytics and demand response capabilities to realize the vision 

of a fully integrated energy web.  This visionary business leader is already powering 

revolutionary industry change.  EnerNOC currently monitors and manages roughly 1.3  billion 

independent “energy leads” (individual inputs ranging from HVAC, motors and lighting systems, 

to distributed generation assets, and integrated building management systems, etc...) to support 

cost-effective energy delivery.  David Brewster’s company did what no utility could, spending 

$150 million to develop highly specialized, previously unattained software, capable of analyzing 

and centrally dispatching massive sets of individual assets in real-time.  (Brewster, 2013) 

Similar to specialized DG projects, EnerNOC’s ability to accept and manage early-

stage/development risk, as well as cost-effectively negotiate and support individualized customer 

contracts at scale, is something no utility can effectively do at this point in time. (Brewster, 

2013)  Given the common utility’s lack of risk appetite and a focus on core-competencies, it is 
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unlikely that any utility will make the capital investment necessary to build sophisticated energy 

management software on their own.  Brewster’s EnerNOC delivered on an important unmet 

industry need, carving out an ideal niche between PJM’s nodal power market and vertically 

integrated utilities.   

Their business doesn’t displace utilities, but rather enables these highly regulated 

organizations to cost-effectively meet critical business and societal goals, by operating in more 

responsive and efficient ways.  Although EnerNOC established their core business around 

delivering real-time demand reductions through aggregated portfolios of customer assets, their 

dispatch software is beginning to turn assets on as well as off.  Brewster sees a future where 

EnerNOC works with utilities and other actors to not only deliver HVAC nega-watts, but 

electrons from CSDG assets, on-site battery storage or even grid-tied electric vehicles.  

(Brewster, 2013) 

EnerNOC is perfectly positioned because they are technology, partner and business-

model agnostic.  However the energy market evolves in the coming decade, flexible and 

innovative solution providers like EnerNOC provide a pathway to a more distributed and 

integrated future. As Brewster points out, there is no silver bullet or easy answer to our energy 

conundrum.  The reality is that our carbon-constrained future requires a combination of core 

energy efficiency, new distributed generation technologies, and responsive demand management. 

(Brewster, 2013)  These types of innovative third-parties have the flexibility and deep expertise 

to not only thrive in the current energy generation and delivery model, but support our transition 

to the next generation energy web.   

Some of the game-changing technologies David Brewster may manage in the near future 

are thin-film solar, distributed energy storage or on-site micro generators.  All of these 
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technologies have yet to deliver, but the possibilities are tantalizingly close.  Whether fuel cells, 

distributed battery storage, microturbines or revolutionary advances in solar, these and other 

technologies have the potential to fundamentally alter today’s energy grid.  Skeptics argue that 

these technologies have yet to deliver outside of the laboratory, but there are countless 

determined companies actively working to bring these revolutionary concepts to market…and it 

is unwise to dismiss the David Brewster’s of the world.  

Bloom Energy’s fuel cell technology has been the one of the most touted, distributed 

power generation system in recent years.
36

  Traditional obstacles to fuel cell technologies are 

being methodically overcome and thousands of fuel cell units are currently being used in 

commercial, industrial, institutional (as well as residential and mobile) applications around the 

world.  For example, Ballard Power Systems recently installed a 1.1 MW fuel cell system for 

Toyota in Torrance, California (Provenzano, 2013).   

Like other companies, Toyota saw the benefit of uninterruptible power supply and 

improved power quality.  (Provenzano, 2013)  Emergency power from diesel generators can be 

over $2 per kWh, so with natural gas prices still under $3 per million BTU, fuel cells look good 

for that scenario. (Provenzano, 2013)  As fuel cell prices come down, expensive electric markets, 

especially during peak times, provide significant opportunity.  Although skepticism is warranted, 

advances in nano-scale material science and manufacturing processes provide the distinct 

possibility of low-cost alternatives to expensive membranes and catalysts.  If able to cost-

effectively unlock the power of the fuel cell, these reliable, modular, DG systems, with reduced 

or no carbon emissions (if using biogas or renewable hydrogen), have the ability to 

fundamentally alter the traditional energy calculus.   

                                                           
36

 Though there are plenty of other successful players in the fuel cell space, including: Ballard, FuelCell Energy, 
Nuvera, Plug Power and many other well established companies. 
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A rarely discussed future role for fuel cell vehicles (FCVs) is as load balancing and grid 

storage agents (referencing the power of EnerNOC’s technology).  It is a powerful idea that, if 

realized, would profoundly impact the capabilities of a distributed grid.  FCVs hold equal or 

greater promise than plug-in electric vehicles (PHEVs) using battery technology, since their 

“engines” generate electricity as long as fuel is provided.  And it is worth noting that the amount 

of energy that can be delivered through a gas pipe cannot be equaled by electric wires. 

(Provenzano, 2013)  FCVs are essentially mobile power plants, as well as electric storage banks 

(since they are electric drive vehicles with battery storage).  When an FCV powers its owner’s 

house or feeds the grid during a power outage or an EnerNOC controlled demand event, the new 

energy paradigm will be upon us. If integrated to their full potential, fuel cell assets (whether 

mobile or customer sited) have the potential to become a core part of tomorrow’s energy web.  

Battery energy storage has overpromised and undelivered in the past several years.  Well-

funded and heavily-hyped companies like A123 systems and Ener1 collapsed under their own 

weight, even with heavy backing from the federal government.  However, significant players like 

LG Chem, Panasonic, Saft are still playing at the grid storage level.  Tesla and Solar City, as well 

as Silent Power and Hanwha, are also working on smaller substation and household scale 

systems. (John, 2013)  These companies are bolstered by a recent California Public Utilities 

Commission (CPUC) decision mandating Southern California Edison (SCE) procure 50 MW of 

energy storage capacity in Los Angeles over the coming eight years. (John, 2013).   

Not surprisingly, SCE and other California utilities oppose specific storage mandates, but 

the CPUC’s actions still provide an important foothold for these relatively new and expensive 

battery storage technologies.  Progressive regulatory steps like these send a strong message to the 

market, as well as force states and utilities to get out of “paralysis by analysis” mode (some 
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might argue utility “stalling tactics”) and push into new approaches. (John, 2013)  Many of same 

technical, regulatory and cost barriers still exist for battery storage technologies, but their 

potential future role in the distributed grid cannot be understated.  When paired with other 

technologies and real-time management systems, batteries can be invaluable as immediate 

response assets, especially for voltage control and power quality maintenance.  

For critical system needs, microturbines could eventually take a big portion of the 

distributed generation heavy lifting. (Crane, 2013)  A cross between “small gas turbines, 

auxiliary power units, automotive development gas turbines and turbochargers,” (Tanner, 2011) 

microturbines are able to leverage cheap, locally produced natural gas as fuel and run as 

auxiliary power when renewable systems don’t meet demand.  Microturbines work in concert 

with on-site storage and other microgeneration technologies, but can also support peak demand, 

distributed reserve and localized backup power needs.   

There are legitimate technical and environmental concerns around operating and 

maintaining these smaller assets; however, existing C&I applications, including existing 

microgrids, demonstrate potential.  Microturbine performance, pollution, carbon intensity, and 

maintenance will prove out as more data become available, but early numbers from 

manufacturers appear promising.  NO and CO counts are well below reciprocating engines, gas 

turbines and coal fired steam, and microturbines appear to have impressive performance tests 

showing 20,000+ hours with no maintenance. (Tanner, 2013)  Like many cutting edge 

technology applications, cost is a significant barrier.  Microturbines benefit from greater 

simplicity, which improves their economies of scale.  Single unit costs hover around $1,100 per 

kW, but should be able to overtake reciprocating engine technologies ($400 - $600 per kW) at 

scales of 100,000 units per year and greater. (Tanner, 2013) 
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Advanced solar breakthroughs have the greatest promise currently.  There has been a lot 

of hype around solar’s potential; however, the relative simplicity, plug-and-play nature, of solar 

is what makes it so disruptive. (Shepard Interview, 2013)  Future cost-per-kW estimates (RMI, 

2012) are compelling and seem credible given the speed and scope of past declines; however, 

only time will tell whether the solar industry is able to deliver on their promises.   

Although unlikely to happen quickly, if the cost of solar significantly surpassed grid 

parity, utilities would be unable to compensate over the long-term. (Shepard Interview, 2013)  

Even with their political and regulatory influence, the market would quickly bypass utilities 

based on simple economics.  It would represent a truly profound, not necessarily smooth, shift in 

the energy power dynamics
37

 between consumers and utilities.  The broader issue these 

technologies pose for utilities is summed up well by David Crane, “When you see a disruptive 

technology come into your space if you don’t embrace it… the people who try and cling to the 

past get rolled over.” (CleanTechIQ, 2013)  

 

Likely Future Scenarios 

There is immense uncertainty looking forward, but the U.S. can expect slow but steady DER 

adoption over the next ten years.  Standard efficiency programs will continue to rapidly expand 

due to regulatory acceptance and cost-effectiveness, but as utilities and C&I customers use up 

cost-effective efficiency opportunities, more complex and costly bundled programs (including 

CSDG) will begin to appear.  At the same time, DG prices (particularly solar) will continue to 

decline, making CSDG increasingly attractive to specific customers, especially when bundled 

with efficiency upgrades.  Innovative financing options from third-parties and some progressive 
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utilities will push early CSDG markets
38

 within both the residential and C&I sectors; however, 

progress will be measured.     

Utility concerns over long-term revenue erosion, combined with rapidly increasing utility 

fixed cost pressures, will capture the attention of IOU executives within the next three to five 

years because of the bond and equity market implications.  As Wall Street engages and becomes 

more discerning, IOUs will take a serious look at their current business model and start making 

adjustments towards non-regulated revenue streams and more balanced generation portfolios that 

include significant amounts of CSDG.  Simultaneously, utilities will flex their political and 

regulatory muscle to actively lobby for policies protecting their core business and financial 

interests; however, legislative and regulatory bodies will be less receptive over time as 

distributed technologies and models demonstrate their potential.   

Coastal state regulators will feel around in the dark on a state by state basis, taking best 

practices from leaders like California, Massachusetts and New Jersey.  More progressive states 

will offer rate recovery on CSDG portfolios (both residential and CI&I) and eventually increase 

their granted rate of return on CSDG projects to encourage technology adoption.  States with 

lower electricity costs will move more slowly towards DG; however, external economic, social 

and market factors will influence their actions as well. 

At the federal level, security will remain a critical concern, with particular focus on military 

bases, government installations/building, and local emergency response centers.  Prudent 

solutions will only partially focus on CSDG and microgrids for military bases.  If a significant 

cyber-attack occurs in the U.S., the shift will be immediate for both federal government and 

                                                           
38

 DG growth from CHP will occur; however, the bulk of growth will likely come from low cost solar (assuming the 
trajectory continues) or other, more standardized DG technology plays. CHP growth over the past five years has 
been consistently slow due to deal complexity/variability/risk, specialized engineering and related high transaction 
costs.  Although increased CHP is likely in the coming decade, it is unlikely to be the primary driver of 
transformative DG adoption. (Shepard Interview, 2013) 
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CI&I customers.  Utilities would rapidly adjust their positioning, touting critical expertise CSDG 

and microgrid management.  By necessity, utilities would turn to third-party partnerships to 

develop the majority of highly customized CSDG and microgrid systems.   

Within twenty years, DERs and integrated microgrids will represent a significant portion of 

the U.S. distributed generation and delivery paradigm, similar to the world wide web of today.  

Disruptive technologies like solar, distributed storage, microturbines and fuel cells will 

eventually turn the entire centralized generation and distribution model on its head.  Disruptive 

third-party integrators will fill the critical real-time, demand response and dispatch niches at the 

Regional Transmission Organization (RTO) level.  The shift will be difficult for utilities, 

especially IOUs, and lead to a tectonic shift in power delivery as utilities take on a more 

integrator-focused role and look for scale through consolidation.  As the IOU financial position 

weakens enough, state and federal legislators will once again bring deregulation to the fore. 
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Conclusion 

As Secretary Chu referenced in his departure letter to Department of Energy (DOE) staff, the 

old adage that the “Stone Age did not end because we ran out of stones” (Chu, 2013) directly 

applies to the current U.S. electric and gas distribution system.  The world is rapidly changing 

with new innovative and integrated DERs.  DG energy costs are catching traditional generation 

sources, including some, like CHP and peak-time solar,
39

 that already have.  Much of the 

nation’s energy infrastructure is coming to the end of its useful life and will need to be replaced 

or upgraded in the coming decade.  China, Iran, Russia, as well as rogue terrorist organizations, 

constantly probe the U.S. grid, raising credible national security questions about system 

defensibility and resiliency.  Climate change policies continue to increase utility costs and a 

daunting list of other external factors will negatively impact utility bottom lines moving forward.   

In the face of all these challenges, traditional utilities and regulators may be able to slow the 

trend of history, but, like wireless and the telecommunications industry, they won’t be able to 

stop it.  Once DG gets its footing, utilities will either figure out how to survive within the new 

paradigm or end up in a business death spiral, serving a small number of low-income customers 

or retreating to core pipes and wires integration players. The time for proactive change has 

arrived to help efficiently direct and shape this developing energy ecosystem. 

Purely defensive postures are untenable.  Not acting carries costly and potentially disastrous 

financial and security risks.  Alternatively, U.S. leadership in renewable energy, DG and 

microgrids could unlock “incredible economic opportunity” (Chu, 2013) and meet societal goals 

of job creation, enhanced energy security and electric resiliency, carbon reductions, long-term 
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 Rooftop solar PV currently costs in the range of $.19 - $.24/kWh installed, depending on a multitude of factors, 
(Lawrence Berkeley National Laboratory) (Farrell, 2011), which, although more expensive than the current average 
national electricity rate of 11.54 cents/kWh (EIA, 2011), is at parity with current peak-day prices. 
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cost savings and more.  Federal and state regulators must actively guide this transition, as most 

utilities cannot be counted on to work against their long standing business interests.  Industry 

will need to work with regulators to find new and creative approaches that leverage their core 

business strengths and regulated market position for positive business outcomes.  PSE&G, 

SMUD, PG&E, and Austin Energy prove that new revenue models are possible and 

profitable…though questions remain around whether these approaches will be profitable enough.   

Utilities will follow regulations and incentives, because that is how they traditionally operate; 

however, they will have to be more proactive in the coming decades. Some examples of strategic 

changes include: rapidly expanding “field force” capabilities, enhancing lead generation and 

client sales competencies, improving customer value data and insights, as well as developing 

brand strength through improved customer-focus, customization, customer experience, and a 

clearer/more targeted overall value proposition. (McKinsey, 2012)  It is reasonable to assume 

that many IOUs will not be successful in this new market, as history is littered with companies 

that were either unable or unwilling to change.  The utility industry will be no different in its 

outlook.   

Even without regulatory or utility action, American consumers and businesses will eventually 

move beyond the traditional centralized power model based on economics and value alone.  The 

real question is how efficiently and quickly we make the transition to a distributed model.  

Appropriate legislation and regulation could open the door to a flood of innovative business 

models, technologies and energy investment; however, finding the elusive balance between 

competitive markets and regulated monopoly efficiencies will be a significant and painful 

challenge. 
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Regulators will need to identify the technical standards to encourage DG interconnect and 

system interoperability from both utility and private developers.  At the same time, 

commissioners have to establish financing structures that enable CSDG project cost recovery 

and/or ratebasing to incentivize utility investments in projects potentially counter to their long-

term interests.  Next generation regulations likely need to set the stage for liberalized markets, 

enabling utilities to follow AT&T and rapidly evolve away from highly regulated monopolies 

into competitive market leaders.  However, many current regulators do not seem empowered to 

address such a significant and potentially contentious issue.  Both their political mandates and 

professional backgrounds are not conducive to tackling such complex, technical and far reaching 

regulatory problems. 

Disruptive forces are upon the utility industry.  These challenges demand new thinking and 

new business approaches capable of tackling the most significant shift in the utility industry 

since its inception.  Although daunting, the coming twenty years are a profoundly important 

opportunity to redefine our societies relationship with energy and usher in a new era of 

productivity supported by a more independent, efficient, secure, cost-effective and sustainable 

energy generation and delivery system. 
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