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Abstract 
 
New technologies are transforming the US energy sector.  Unprecedented opportuni�es lie ahead for local 
energy development.  Local integra�on is therefore an economic impera�ve.  Technical and economic 
integra�on will require policy alignment and collabora�on among ci�es, coun�es, energy u�li�es (both gas and 
electric), and state government.  There is also a poten�ally invaluable role for higher educa�on in support of 
local planning and integra�on.  The report iden�fies steps states, local governments, and energy u�li�es can 
take to achieve alignment through collabora�ve engagement.  These steps will be a necessary supplement to 
exis�ng market and regulatory structures.  Meanwhile, market and regulatory structures can evolve to account 
for local differences and provide increased flexibility for local jurisdic�ons to address their diverse local resource 
opportuni�es and usage profiles.  In parallel, coun�es and ci�es must be encouraged to increase their capacity 
to take on vital new roles.  Energy regulators will need to balance public interest and the economic health of the 
companies they regulate in securing the benefits of local clean energy resource development and integra�on.  
They will need to create new processes for harmonizing and cross-leveraging progress toward diverse local goals 
with progress toward over-arching state goals.  The key enabling factor will be a culture of collabora�on 
between energy service providers and local governments.  Local energy collabora�on can be empowered by 
state ac�on crea�ng new points of coordina�on, integra�on and assistance.    
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     Cover photos:  Communi�es vary widely in their rates of adop�on of the technologies that enable achievement 

of local environmental stewardship goals. Technologies likely to have the greatest impact in reducing a 
community’s carbon footprint are in most cases also technologies that can easily be adopted by residents, 
businesses and public agencies.  Photos illustrate elements of supply and demand side energy localiza�on that 
could, with some modest state policy interven�ons, enable net posi�ve electricity supply from a building or 
facility; in this scenario, they can also enable carbon neutrality at the building or facility level.  Clockwise from 
top right:  residen�al heat pump outdoor unit, residen�al roo�op PV array, residen�al solar water hea�ng 
panels, solar PV carport, and family electric vehicle. 
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Policies for Local Energy Collaboration 
 

Introduc�on - Energy Trends and Eco-systems 

"With historic storms lashing our state, we must combat climate change, make our state more resilient and 
lessen the impact of future natural disasters."   North Carolina Governor, Florence Cooper 
 
Popula�on and Economic Expansion. From one perspec�ve, climate change is driven by economic expansion 
and the energy use that makes it possible.  Such expansion is the political success metric of practically every 
country on the planet.   

From another perspective, climate change is beginning to burden national economies with escalating costs of 
disaster recovery and related local economic distress.  It is having radical impacts on communities, impacts that 
are leading national and sub-national governments to set goals to increase carbon free energy supply and 
decrease energy intensity.     

The US faces a growing dilemma.  On the one hand it has, on the average, the most amazingly reliable, 
affordable energy service ever.  Why would anyone want to change it?  On the other hand, its collective energy 
sourcing and usage, when combined with that of other countries, is threatening to change everything we rely 
on.  Why would we not change it if we can? 

US states cannot escape the dilemma.  Sources of their greenhouse gas (GHG) emissions vary.  Energy is primary 
in most cases.  Industrial, transportation and electric power sectors dominate.  Their proportions vary from state 
to state. The pace of change also varies. Variability increases progressively at the county, city and neighborhood 
level.   

Decarbonization and Local Energy Resilience.  Globally and in much of the US, decarbonization relies on natural 
gas, solar and wind sources being substituted for coal in the electricity sector. Longer term, hydrogen from solar 
and wind will contribute to energy storage capacity needed to accommodate seasonal variations in electricity 
usage, which are quite profound at higher latitudes.  The industrial sector will continue to rely on electricity and 
natural gas, making efficient industrial energy usage increasingly important. Natural gas and electricity are both 
beginning to displace petroleum in the transportation sector. Longer term, hydrogen from solar and wind will 
also displace petroleum and provide storage necessary to enable fuel cells and packaged combined heat and 
power systems to provide energy security and resilience locally.  

Energy Sector Trends for Decarboniza�on.  
New energy technologies are modular, leading 
to an opportunity for decentraliza�on.  
Decentraliza�on leads in turn to an 
opportunity for democra�za�on through local 
decisions.  Local decisions can greatly 
accelerate GHG emissions reduc�on, aka 
decarboniza�on.  As coun�es and ci�es 
decarbonize, the future of energy and ground 
transporta�on may converge.  As this 
happens, each local jurisdic�on will have 

Energy Sector Trends 
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unique local resource and integra�on opportuni�es.  In the buildings sector, decarboniza�on enablers will 
include building retrofits that drive carbon footprints of exis�ng buildings toward zero.  For example, retrofi�ng 
a home with a solar array sized to serve all major electricity uses is already a cost-saving and carbon-effec�ve 
strategy in many states and communi�es.  In some climates, hybrid natural gas furnace and heat pump systems 
may be both carbon-effec�ve and cost-effec�ve.  In the transporta�on sector, enablers will include zero carbon 
vehicles relying on bateries and hydrogen fuel cells, plus reduc�ons in vehicle miles traveled resul�ng from 
prolifera�on of autonomous vehicles and shared mobility.    

Policy Support for Energy Sector Transforma�on.  Local governments and energy u�li�es operate as 
monopolies.  Monopolies’ incen�ves to ini�ate change are limited.  Demonopoliza�on will open possibili�es for 
smart local u�lity grids, microgrids and automa�on of building energy management. As the energy sector in the 
US decentralizes, decarbonizes, democra�zes, demonopolizes and digi�zes, collabora�on enabled by 
demonopoliza�on will pay increasing dividends.  Un�l now, there has been litle or no policy support for local 
energy collabora�on in most states.  State legislatures and agencies have close rela�onships with state 
regulated u�li�es and local jurisdic�ons.  So, state policy is probably the key.  States have the necessary 
rela�onships and authori�es to set expecta�ons and condi�ons for collabora�on.  

Local Clean Energy Resources.  Local governments have an increasing economic stake in “localizing” energy 
supply and storage. However, local clean energy supply resources are diverse and vary from county to county, 
and city to city, sugges�ng a long-term local resource development and integra�on role that may also vary and 
need collabora�ve aten�on. Each county or city has a different set of resource opportuni�es than all the others.  
Each must engage technically and economically to ensure the most �mely and posi�ve economic and 
environmental outcomes.  State policies are needed to facilitate this engagement.     

Building Energy Retrofits.  Subs�tu�on of solar energy for fuels, e.g. in building space and water hea�ng 
applica�ons, can reduce carbon footprints at the building and community level.  It is most easily and cost-
effec�vely accomplished at the �me a building is designed and constructed.  Retrofits can also be cost- and 
carbon-effec�ve but require choices by building owners that must be presented and implemented by 
competent, technically integra�ve local contractors.  Without locally specific and technically well-grounded 
“mass marke�ng” programs, energy retrofits can be encouraged but cannot have a �mely local decarboniza�on 
impact.  Further, there are trade-offs policy-makers should consider.  The decarboniza�on effect of 
“electrifica�on” that subs�tutes grid electricity for natural gas depends on the how the electricity is produced.  
In most states, solar electrifica�on is therefore preferable to “electrifica�on” that merely subs�tutes grid 
electricity for natural gas.  Further, local natural gas infrastructure may be essen�al to more rapid 
decarboniza�on and especially to local energy resilience and economic resilience.  The economic and grid 
impacts of building electrifica�on can be posi�ve or nega�ve and will vary significantly both among local 
jurisdic�ons and between states.   

Natural Gas and Resilience.  Natural gas infrastructure contributes to overall energy resilience. Depending on 
annual space hea�ng requirements, state-wide natural gas usage in buildings either accounts for a rela�vely 
small share of local GHG emissions or it accounts for a greater share that cannot quickly be eliminated without 
impac�ng electricity service and costs. While inefficient natural gas usage has nega�ve climate impacts, highly 
efficient natural gas usage may ini�ally be a more economically and environmentally produc�ve strategy than 
subs�tu�ng grid electricity for natural gas.  The trade-offs are complex at the state level, and local governments 
should take care to consider the stability and possible changes in state policy.  The best approach in all cases is 
to consider mul�ple long-term scenarios in order to understand what policy levers to pull at what point.   
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State Energy Eco-systems.  Utilities must serve the public interest, and, in doing so, must seek the most cost-
effective solutions to assure the affordability, reliability and policy compliance of services provided.  The 
obligation energy utilities share with local government to serve the public interest is a fundamental motivator 
for expanded collaboration.  Locally regulated u�lity services (e.g. water supply and waste collec�on) are 
influenced by state policy.  Some energy u�li�es (electricity and natural gas) are regulated locally.  In most cases, 
state-regulated energy u�li�es are also franchised by local jurisdic�ons in which they operate.  Historically, they 
have had minimal economic incen�ve or requirement to collaborate.  However, as transforma�on of energy 
markets progresses, for-
profit u�lity energy 
investment por�olios 
can become misaligned 
with emerging local 
needs and opportuni�es 
if the u�lity is opera�ng 
in a “zone of 
compe��on” and not 
also in a “zone of 
collabora�on” as 
depicted in the figure.  To achieve beter alignment, states can encourage closer collabora�on between local 
government and u�li�es.  Even now, collabora�on partners (local governments and u�li�es) encounter 
obstacles that can only be removed or mi�gated by the other.  The resul�ng “opportunity costs” are already 
cause for concern. 

Policy Trends.  Na�onal and state policies can either impede or turbo-charge local clean energy deployment. 
Either way, global policy, technology and market trends are unstoppable and must be accounted for locally.  
Local collabora�on will be the difference between integra�ve local infrastructure planning and investment and 
economically sub-op�mal results for communi�es.  In Europe, the EU and OECD have been facilita�ng 
dissemina�on of best prac�ces. Leading European ci�es have long term goals and strategies for energy self-
sufficiency, net zero energy at the city level, and long-term energy resilience.  In some US states, policy 
announcements and proceedings have focused on net zero electricity building standards.  Other states have 
banded together to achieve aggressive zero emission vehicle (ZEV) deployment goals.  States will have much to 
learn from one another once local integra�on momentum builds. 

Local Energy Eco-systems.  More than 2000 municipal and rural retail electric and gas u�li�es operate in the US.  
Many are moving ahead on projects that result in local energy resilience and decarboniza�on.  Meanwhile, 
where incumbent u�li�es are larger and state regulated, Community Choice1 may evolve to take on local 
integrated energy resource planning and development.  (Community Choice has been an op�on in several states 
for a decade or two.)  Community Choice business models, if they evolve beyond a focus on wholesale electricity 
procurement toward a focus on local resource development and integra�on, may effec�vely expand local 
capacity for collabora�ve local resource development and integra�on.  Coun�es, ci�es and u�lity and 
Community Choice service providers, can also be integra�ng stakeholders, e.g. by helping create inventories of 
local energy resources, by convening or par�cipa�ng in county-wide coopera�on and ini�a�ves and organizing 

                                                
1 Community Choice Aggregation, aka Community Choice, is enabled by state law in several US states as an alternative to the 
investor owned utility energy supply system. It authorizes local government entities to aggregate the buying power of 
individual customers within a defined jurisdiction in order to choose a locally preferred mix of power generation sources on 
behalf of electricity users. 
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Community Choice joint powers agencies where state law permit, and by developing county-wide climate ac�on 
and resilience programs.  The figure captures a vision of local energy eco-systems as they may evolve in the US.  

Barriers to local collabora�on can be lower 
where some form of publicly owned energy 
service exists, but the over-arching challenge 
may s�ll be inflexible rules and business 
models embedded in the legacy u�lity 
regulatory paradigm and limited local 
government capacity for engagement.  Some 
larger ci�es and coun�es have energy 
management specialists and are already 
looking to engage.  They can be the first to 
reap and demonstrated the benefits of local 
energy collabora�on.  Smaller jurisdic�ons 
may risk postponing engagement unless states 
intervene with assistance and guidance.   

Integra�ve Collabora�on.  Integra�ve collabora�on will account for mul�ple evolu�onary and revolu�onary 
changes in the energy sector.  Collabora�on should iden�fy and focus on those that are most relevant in the 
state and locally.  Appendix 1 sets forth a collabora�ve vision for local clean energy.  Local energy collabora�on 
can make the greatest difference where there is already public investment, u�lity involvement or both, and 
where there are poten�ally significant economic and energy security impacts.  The remainder of the report is 
organized around ten such target areas.  Collabora�on needs to produce win-win outcomes.  Collabora�on 
partners’ priori�es and goals in mutually important areas may differ.  The following report sec�ons iden�fy what 
states, local government, and u�li�es can do to iden�fy and follow pathways to collabora�ve success. 

Local Energy 
Collabora�on 
Opportuni�es 
Solar Electricity 

Net Energy Metering Introduc�on.  
Various categories of “net metering” 
of solar PV arrays shown in the figure 
are available to residents and 
businesses in most US states. Net 
metering recognizes that amounts of 
solar electricity feeding in to building 
or industrial campus circuits may 
exceed demand during the day and 
be unavailable at night.  Net day�me 
produc�on is credited against net consump�on at the retail electricity price in most cases.  Implementa�on 
depends on the work of u�lity and local government professionals who ensure proper interconnec�on and 
building and electric code compliance.  In most cases, ci�es and electric u�li�es coordinate but do not 
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collaborate.  Each has its own purview, i.e. the building 
(city) and the local electricity grid (u�lity).  Staff members 
on each side enforce exis�ng rules but do not have the 
authority or capacity to consider excep�ons that might be 
locally appropriate.  In many states, there has been limited 
aten�on to prac�cal virtual net metering for rental 
apartments, resul�ng in limited or no adop�on.  

Net Metered Solar/Storage.  On-site solar is cost-effec�ve 
in most states that offer net metering.  It accounts for 
more than 40% of annual solar capacity addi�ons in the 
US, more than half of which are residen�al.  Commercial 
net metered installa�ons dominate in some communi�es 
where electricity rates are high. Coun�es and ci�es benefit 
from related local job crea�on and would benefit from 
more flexible system sizing and greater on-site storage 
integra�on to maximize GHG emissions reduc�ons and 
returns on local investment.  

Current u�lity interconnec�on rules o�en conflict with this 
interest. To correct the problem states can: 1) develop fair 
tariffs for local net genera�on that is consumed locally, 2) 

change tariff rules to make net metered solar 
economically prac�cal and feasible for renters, and 3) 
allow system sizing consistent with increased future on-
site electricity usage that will result from increased electric 
vehicle charging and adop�on of heat pump water 
hea�ng.  Under-sizing solar arrays is costly to consumers 
and less effec�ve in reducing local carbon footprints.  
Local governments and u�li�es can consider establishing 
joint local authori�es to protect consumers and maximize 
local economic and environmental benefits. 

Community Renewables. Under tradi�onal economic 
regula�on, electric u�li�es will not choose to strand 
current supply assets or renego�ate electricity supply 
contracts in order to reduce GHG emissions.  In this case 
replacement of GHG emi�ng power plants proceeds 
slowly and opportunis�cally.  As a complementary 
approach to renewable por�olio standards and on-site 

Community Renewables:  
A Tale of Two Industrial 
Countries 
In launching a national local energy 
revolution, Germany mandated feed-in 
tariffs, through which property owners can 
generate renewable electricity on their 
property and sell the electricity they 
produce to the local grid operator at prices 
consistent with their cost, thus creating a 
foundation for a stable, profitable and 
technically sophisticated local energy service 
industry.  US for-profit utilities have blocked 
this approach in most states leaving publicly 
owned utilities no compelling competitive 
reason to implement it.  However, some 
publicly owned utilities have used it to a 
limited extent. For-profit utility resistance 
has motivated interest in Community Choice, 
because Community Choice agencies have 
the authority to source electricity from local 
projects.  So far, their focus has been on 
importing electricity, not producing it locally.  
 
In California, grid owners not only blocked 
feed-in tariffs but have also blocked the 
next best alternative.  They have long and 
successfully resisted local government 
attempts to make locally generated 
electricity available to residents and 
businesses. Utilities see it as a threat to 
business models organized around 
monopoly power.  A “work-around” 
developed in Minnesota relies on “virtually” 
net metering solar arrays that are in the 
community but not necessarily on an energy 
user site. A complementary approach to net 
metered solar, the idea of “shared” or 
“community” solar, enables energy users 
unable to deploy solar on their own 
property to purchase solar. 

 

Small Solar Array on Large Roof 
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solar, the idea of “shared” or “community” solar and 
wind has been proposed and piloted where possible.  
It enables energy users who are unable to deploy 
solar on their property to purchase locally-produced 
renewable electricity. Because it involves delivery of 
renewable electricity through the agency of others, 
u�li�es see it as a threat to business models 
organized around monopoly power that limits energy 
user op�ons.  States can:  1) establish criteria for 
community eligibility to implement community 
renewables on a virtual net metering basis, 2) make 
rule changes in cases where virtual net metering rules 
discourage investment in community-based 
renewable energy projects, and  3) allow 
communi�es to offer electricity from local renewable 
and renewable-plus-storage projects up to a specified percentage of net metered solar capacity with no extra 
charge for grid services.  

These interven�ons would not undermine a for-profit electric u�lity’s business model in most cases.  To enable 
community solar u�li�es can offer virtual net energy metering to electricity users who are able to own a share of 
a renewable electricity (e.g. solar plus storage) facility but are unable to take advantage of net metering of solar 
and storage assets, either because they do not own real estate or have an unsuitable site.  Local governments 
can offer sites, sell shares and arrange for construc�on and opera�on of community solar projects serving virtual 
net metered customers.  Please refer to Appendix 3 for a more detailed perspec�ve on Community 
Renewables. 

Local Renewable Resource Planning and Policy.  Technology and cost trends favoring on-site and community 
scale low carbon power, heat and fuel produc�on and storage are accelera�ng.  Their biggest and earliest 
impacts will be felt in states and communi�es where energy service prices are higher than the US average.  In 
these states policy makers will face a near term need to strike a fair balance between energy user and 
community interests in long term cost savings and stronger local economies and energy u�lity interests in 
recovering their current and future investments in centralized and local energy delivery and storage 
infrastructure.  Costs must be fairly allocated without throtling local energy business investment and job 
crea�on that strengthens local economies.  As technology progress drives energy sector decentraliza�on, states 
must look to the adequacy and cost of centralized infrastructure while recognizing that local energy economic 
and security choices will result in much faster rates of clean local energy deployment in some communi�es than 
in others.  The best rate of change for each community can only be determined through collabora�ve long range 
planning by energy u�li�es and local governments. 

University Engagement in Support of Collabora�on.  Because of their size and infrastructure responsibili�es, 
universi�es can take a more robust, hands-on approach to energy planning and integra�on than most coun�es 
and ci�es currently do.  They have significant facility management capacity because their campuses include 
numerous facili�es and buildings.  In rela�on to u�li�es, they present a single customer having a need for bulk 
energy supply and the ability to manage its distribu�on on campus.   

Milton/Georgia, VT Community Wind Project 
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In many cases universi�es and colleges have the op�on to create and operate combined heat and power 
systems, which in turn can enable the opera�on of campus microgrids where reliability, economic and energy 
security concerns favor this approach.  Many have aggressive climate ac�on plans, a compelling need to prepare 
for disasters, plus the administra�ve discipline and organiza�onal capacity to implement infrastructure and 
facili�es improvement plans.  Universi�es with large student and faculty popula�ons may also have skill sets 
that overlap those of local governments.  E.g., they may provide similar waste and water services to campus 
buildings and popula�ons as local governments provide in their jurisdic�ons. 

On their academic side, universi�es have abundant, diverse capaci�es to fill gaps local governments face.  
Generally, there is capacity to manage large databases and analyze data to find and evaluate opportuni�es for 
transforma�ve change. Student labor may be cheap or free, but there is a catch.  Most faculty members lack 
experience and/or mo�va�on to direct and focus this resource on a host city’s needs.  Also, alignment with local 
needs varies according to the university’s mission.  A research university’s capacity to assist local government 
may be limited or latent to a significant extent because the ins�tu�on rewards scholarship above all else. On the 
other hand, community colleges and state universi�es focus more on educa�ng for job markets.  Their course 
offerings may be beter aligned with internships offered by ci�es and u�li�es. 

There are other limita�ons.  A research-dependent corpora�on can pay to secure university research exper�se 
relevant to its needs, but local jurisdic�ons lack both discre�onary budgets and staff resources to engage with 
universi�es effec�vely.  U�li�es may find only limited or no points of connec�on in a research university’s 
course offerings and research programs. 

Above.  University Clean Energy Collage.  US university campuses are laboratories for the crea�on of future 
local energy infrastructure.  For example, some already have mature, reliable and cost-saving campus 
microgrids.  On their opera�ons side, universi�es can take a more robust, hands-on approach to energy 
planning.  Some are deploying community scale solar resources feeding in behind the main campus 
interconnec�on with the local u�lity grid.  Others are crea�ng net zero carbon communi�es on campus, thus 
crea�ng opportuni�es for the energy industry to test solu�ons that current u�lity interconnec�on rules make 
impossible or economically puni�ve. 
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To bring university capaci�es to bear while minimizing limita�ons, states can develop roadmaps for more 
effec�ve university engagement in support of local energy collabora�on.  U�li�es can take advantage of clean 
energy experience on university campuses and evaluate its applicability in communi�es they serve.  Local 
governments can iden�fy clean campus based clean energy prac�ces and ini�a�ves that are aligned with their 
own climate ac�on and energy security goals.  They can focus on student housing as a shared interest, 
collaborate to decarbonize exis�ng housing, and ensure that new student housing has an energy profile 
consistent with climate ac�on and resilience goals.  In the best cases, they can engage the data analy�cs 
capabili�es on local campuses to iden�fy climate ac�on and resilience strategies and opportuni�es. 

Underserved Communi�es.  “Public good” charges account for as much as ten percent of u�lity revenues in 
some states.  A large share in some states (e.g. more than $1 billion in California) is allocated to rate discounts 
for low income residents and families.  This treats a symptom efficiently but does not engage the disadvantaged 
communi�es themselves in addressing 
their own needs.  There is now some 
movement in this direc�on.  For example, 
in 2018, California started to expand 
access to solar in underserved 
communi�es. Its new programs offer 
incen�ves for homeowners whose roofs 
are suitable for solar, as well as 
subscrip�ons to community solar projects 
for renters and others that lack roof space 
or the financial flexibility to install solar.  
Virtual net metering allows full retail bill 
credits and community solar ownership 
op�ons for community solar, following the lead of Hawaii, Colorado, and Massachusets.  A benefit for 
disadvantaged communi�es may be community microgrids like the one planned for Bronzeville, IL, where 
Commonwealth Edison is partnering with the Illinois Ins�tute of Technology (IIT) and Siemens to create a 
community microgrid that can cross-feed with the IIT microgrid and u�lity distribu�on circuits.   

States can drive change toward an end state where there is no net out-flow of dollars from under-served 
communi�es for imported commodity energy 
purchases, i.e. natural gas or electricity that is 
not produced locally.  In the interim, states can: 
1) Require the difference between projected 
electricity usage and on-site zero carbon supply 
in new housing be off-set by local renewables, 
2) require community renewables projects 
serving low income communi�es to include 
energy storage and/or back-up power capacity 
that is provided and dispatched by the u�lity, 
and 3) require energy infrastructure owners to 
collaborate in planning and opera�ng 
renewable-based microgrids.  In parallel, energy 

Sterling, MA Municipal Light Department solar+ storage 
microgrid control center 

GRID Alternatives is a national 501 nonprofit organization that 
installs solar power systems and provides job training for 
underserved communities. 
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u�li�es can: 1) deliver renewable electricity from community-owned projects to low and moderate income (LMI) 
renters and homeowners at the price they (the LMI customers) are charged for imported electricity, 2) offer low 
interest financing for energy efficiency retrofits, and 3) create community microgrids that enable more 
integra�ve deployment of local supply and storage resources.  Local governments can arrange for sites to be 
donated for community energy projects serving disadvantaged neighborhoods 

Local Energy Training.  Outsourced corporate training is a $100 billion industry in the US. Natural gas and 
electric u�li�es need to address specialized training needs.  Many have training centers and robust training 
programs for this purpose.  Visions of smarter future energy infrastructure are shaping their goals and curricula.  
In parallel, local government training investments may address skills necessary to deliver other u�lity services. 
However, local governments have few if any employees with skill sets necessary to create and manage energy 
programs and services.  State workforce training programs can close the gap.  For example, Pennsylvania 
recently announced a new training center as “…the first step in a unique project that will assure reliable services 
-- gas, electricity, water, sewer, and telecommunica�ons -- are safely delivered to homes and businesses across 
Pennsylvania," This suggests an opportunity for collabora�on in states where u�li�es could expand training 
capacity as local energy collabora�on expands and as local governments take an integra�ve role addressing 
climate ac�on and resilience.  

States can require that local climate ac�on and resilience plans address local public sector training needs, 
including community microgrid specifica�on and development, plus project management training for mixed 
teams of local government and u�lity employees. States can also consider interven�ons to increase 
collabora�ve training.  Local governments can provide training for public employees and community leaders 
tasked to engage with energy u�li�es, Community Choice providers and energy users.  Training plans can 
Iden�fy specific city staff and contractor training needs that u�lity training programs could be expanded to 
meet.  U�li�es can priori�ze and fund hands-on training and consider possible overlaps in training curricula for 
energy services and services typically provided by ci�es and coun�es, e.g. water, sewer, wastewater, solid waste 
and broadband communica�ons. 

Local Energy Efficiency.  Efficiency 
rebates are widely available to 
building owners, homebuilders and 
u�lity customers that invest in energy 
efficiency improvements on their 
property.  The improvements are 
typically accomplished through an 
eco-system (or food-chain) of private 
sector intermediaries and local 
contractors.  Rebates are equally 
available within customer classes, 
though they are not equally applicable 
to all classes, nor is considera�on 
given to the greatest efficiency needs and opportuni�es in each city or jurisdic�on.  This approach results in less 
effec�ve and, in some cases, prohibi�vely costly, program delivery, especially in ci�es and coun�es targe�ng net 
zero retrofits, net zero new construc�on and net zero new neighborhoods.  

Energy efficiency program expenditures and outcomes vary, with 
little apparent correlation between the two metrics. 
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With more local governments planning for climate ac�on and resilience, with more technically and economically 
informed reference to local energy usage and renewable supply and storage trends, there is an opportunity for 
improved energy efficiency investment and outcomes. Capturing the opportunity will require collabora�on.  Like 
u�li�es, coun�es and ci�es have outreach and accountability to families and local businesses. To the extent of 
their accountability and community engagement, they are trusted.  In some states, there is an opportunity for 
Community Choice providers to assist member communi�es in crea�ng energy efficiency programs that are 
especially responsive to local needs.  However, staff capacity and limited access to public good funds con�nue to 
be limi�ng factors. Each city’s or neighborhood’s energy profile differs from all others. Typical state-
mandated/approved “one-size-fits-all” program design means under-serving many communi�es.  For this 
reason, effec�ve and cost-efficient delivery of energy efficiency programs will increasingly depend on effec�ve 
collabora�on between ci�es and u�li�es. 

States can: 1) require ci�es and u�li�es to jointly determine which state-subsidized energy efficiency programs 
could be more effec�vely administered by the city, or the city and u�lity jointly, 2) provide guidelines for joint 
management where it best serves energy users and leads to achievement of state and community goals, and 3) 
determine the best role for contractors and Community Choice agencies in state program implementa�on and 
engagement with energy service providers. U�li�es can: 1) consider crea�ng energy efficiency, demand 
response and flexible load programs designed for administra�on by local governments or by third par�es 
selected by local governments.  Local governments can:  1) assess the response to current programs by local 
families and businesses and the extent to which the programs align with city goals, 2) determine energy 
efficiency and demand side opportuni�es (e.g. flexible demand, demand response and beneficial electrifica�on) 
that must be captured if the city’s climate ac�on and resilience goals are to be achieved, and, most importantly, 
3) engage with u�li�es to capture them. 

Local Energy Planning and Analysis.  
An�cipa�ng future and rapidly increasing 
collabora�on needs, states should foster the 
development of informa�on sharing protocols 
between local governments and u�li�es, 
including appropriate safeguards for sensi�ve 
informa�on and privacy interests of 
consumers.   
 
Capacity building is also important.  Local 
governments typically lack staff capacity for 
energy supply and distribu�on planning, 
because it historically has been done 
exclusively by energy u�li�es.  Local 
governments may have no visibility to the 
specifics, nor opportunity to influence specific 
assump�ons and investments.  There is 
increasing local government engagement in 
the prepara�on of local climate ac�on plans based on available energy usage informa�on.  However, the plans 
typically focus on aspira�onal goals, not on ac�on steps requiring staff and funding to complete.  In California 
where climate ac�on plans were locally approved, ci�zens and business owners took effec�ve ac�on in some 
cases, but in many cases were no plan updates or progress reports to the public or even to city officials.  On the 

Integrated local energy analysis can help local governments match 
their decarboniza�on plans to decarboniza�on goals.  This is 
essen�al if more aggressive goals are to be achieved.   
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plus side, there are cases where informa�on needed to track progress is being made available to local 
governments by energy u�li�es. 

Local clean energy planning and analysis ini�a�ves are mostly wasted unless there is follow up.  Follow up 
requires ac�on, organiza�on and capacity.  States can take steps to upgrade all three. They can: 1) offer phased 
matching grants to local jurisdic�ons to build staff capacity to co-manage (with energy u�li�es) local energy 
market transforma�on consistent with state goals and priori�es, 2) co-fund and require comple�on of baseline 
integrated energy analyses to establish feasible climate ac�on and resilience goals, and 3) require that ci�es and 
u�li�es jointly track local energy resource development progress and jointly complete and sign off on annual 
forecast and plan updates.  

Local governments can focus on GIS and other database development and maintenance, data analy�cs, 
forecas�ng and profiling, technical and economic integra�on of low and zero carbon supply and storage 
resources, and technical and economic integra�on of energy and other u�lity services. Where authorized by the 
state, they can collaborate with other nearby jurisdic�ons to create programs and services, e.g. a Community 
Choice program able to ac�vely engage in R&D demos and build staff capacity to engage with energy u�li�es. 
U�li�es can provide up-to-date city and county energy profile informa�on and create a process for responding 
to requests for data necessary to generate city and county climate ac�on/resilience plans and annual updates. 

Data and Data Analy�cs.  Web-based and human-free “customer service” and automated telephone 
interac�ons are prolifera�ng.  On the plus side, web-accessible energy usage and billing informa�on is also 
expanding and evolving.  Corpora�ons tend to subs�tute on-line FAQs for what their customers need to know.  
The menu of available energy choices is expanding. Items on it are offered, not just by u�li�es, but also by local 
energy product retailers, installers, demand response aggregators, home improvement stores and web-based 
energy product retailers.  

Energy users are faced with new energy investment decisions that may save or cost money and may reduce or 
increase property values and carbon footprints.  They may setle for advice from retailers willing to provide it, 
o�en missing key considera�ons and making unnecessarily costly or short-sighted decisions.  Choices having 
obvious benefits may have hidden costs.  Promised near 
term savings may be wiped out by later shi�s in technology, 
costs and rates, some predictable, some not. Local 
governments share a need with energy u�li�es to provide 
reliable, ac�onable informa�on regarding their services.  
They approve building permits.  As a result, they have 
relevant customer informa�on that energy u�li�es do not 
have.  They can reach out to specific neighborhoods and 
businesses through energy system and appliance 
installa�on contractors who know city codes and local 
energy user histories and profiles. Energy user educa�on 
created and delivered collabora�vely by ci�es and u�li�es 
could drive integra�ve and cost-saving user decisions that 
are beter aligned with state and local policies.  

States can: 1) determine if combining on-line usage 
informa�on for mul�ple providers serving the same 
building  (e.g. natural gas, grid electricity, solar electricity, 
and water) would result in more efficient and effec�ve 

http://www.energy.ca.gov/2016publications/CEC-500-2016-015/CEC-500-2016-015-AP-D.pdf
http://www.energy.ca.gov/2016publications/CEC-500-2016-015/CEC-500-2016-015-AP-D.pdf
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usage decisions and investments by building owners and occupants, and 2) determine if secure and seamless 
energy usage and GIS data sharing between ci�es and u�li�es would encourage more data-driven and effec�ve 
local climate ac�on/resilience planning and tracking. Local governments can: 1) determine the value to the local 
economy of energy user decisions that create local jobs while limi�ng energy imports, and 2) work to increase 
the level of energy user interest in understanding energy bills making smart energy choices. U�li�es can 
determine the extent of energy user reference to their “smart energy meter” data and whether customers have 
an interest in accessing a more complete menu of u�lity service informa�on, including non-energy services. 

Transport Fueling. Two game-changing new “fuels” are 
beginning to penetrate the transporta�on sector, i.e. 
electricity and hydrogen.  Batery electric vehicles and 
hydrogen fuel cell electric vehicles are poised to transform 
global personal vehicle transporta�on sector.  These new 
vehicle types will be fueled locally as well as on the 
highways. The loca�on and ownership of fueling 
infrastructure and fueling sta�ons has yet to be addressed in 
most jurisdic�ons.  Energy u�li�es will seek to expand 
revenues as transport fuel providers, while ci�es will have 
authority over licensing and si�ng of local retail fueling 
services, crea�ng an obvious opportunity for collabora�on.  
Local governments will also need to consider the poten�al 
synergy between vehicle bateries and fuel cells as resources 
for local energy security and resilience.   

Energy service providers also envision a role with respect to batery electric vehicles and related batery energy 
storage. It is a mater of �me before states need to intervene to ensure stable, cost-efficient, resilient and non-
redundant fueling service as the ZEV market expands.  States will do well to encourage local collabora�ve 
planning of local EV charging and FCEV fueling infrastructure, because ZEV adop�on may be uneven within state 
boundaries.  States can require submital of joint local government/energy u�lity vehicle fueling infrastructure 
plans for areas where vehicle fueling is expected to materially increase local demand for electricity or natural 
gas. Local governments can quan�fy local ZEV adop�on trends and evaluate locally appropriate fueling 
strategies. U�li�es can: 1) evaluate natural gas and electricity grid upgrades, if any, that will be needed in ci�es 
experiencing rapid adop�on of ZEVs, and 2) determine the energy cost implica�ons of fueling strategies under 
considera�on by coun�es and ci�es.  

Local Energy Resilience.  Based on 
first cost and customer preference 
considera�ons, homebuilders 
typically install natural gas furnaces 
and water heaters where natural gas 
service is available.  In states with 
medium to high hea�ng degree days, 
this will likely con�nue.  In other 
states, life cycle cost considera�ons 
may �p the balance toward electric 
heat pump-, or natural gas heat 
pump-based appliances. In states 

Some states are ac�vely suppor�ng clean vehicle 
fueling infrastructure development between 
major popula�on centers.   

Heat pumps are the key to building electrifica�on.  Right: Mini-split ductless 
heat pumps for space hea�ng/cooling.  Le�: Heat pump water heater. 
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with mature solar electricity retail infrastructure, significant current reliance on low carbon electricity sources, 
and lower hea�ng degree days, there is an opportunity to reduce local carbon footprints by encouraging 
building owners to replace natural gas appliances with equivalent heat pump-based products.  They should bear 
in mind that, in the wake of disasters that take out electricity service, natural gas service is o�en s�ll available.  
Appendix 2 provides a more detailed perspec�ve.  Local governments will be faced with trading off near term 
energy resilience for reduc�ons in greenhouse emissions.  Lacking state guidance, their choices may have 
unintended long-term consequences.  Both electric and natural gas u�li�es provide vital services.  Therefore, 
state policy must be clear regarding their future, preferably complementary and collabora�ve, roles.  

State guidance to local government should reflect shared local/state interest in GHG emissions reduc�ons, 
energy security and local energy resilience.  Local governments can: 1) quan�fy local electric heat pump 
adop�on trends and develop appropriate guidance for homebuilders and building owners consistent with local 
climate ac�on and resilience plans, 2) promote awareness of life cycle cost saving opportuni�es, and 3) 
encourage awareness of efficiency losses as HVAC systems age. U�li�es can determine the energy cost and 
emissions implica�ons of local fuel subs�tu�on trends and scenarios. 

Large Ci�es and U�li�es.  Local energy collabora�on is not the norm in the US, but there are cases of project-
focused collabora�on between some large ci�es and the large na�onally compe��ve u�li�es that serve them, 
e.g. between.  Atlan�c City and Duke, Charlote and Duke, Denver and Xcel, Brooklyn and ConEd and Chicago 
and ComEd.  The projects tend to be organized around micro-grids, some solar based, some just solar "ready".  
They provide the partnering u�li�es with PR benefits and pragma�c experience.  

 Replicability may or may not be a goal.  In the near term it must be if the projects are to point the way to 
affordable energy resilience.  The projects most worth watching will be those where replicability is a goal. 
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Summary and Conclusions 

Summary.  State policies for local energy collaboration must account for aggregated state level energy 
production and usage profiles.  These vary widely, though not as widely as local profiles.  The IRESN Local Energy 
Collaboration Project developed a menu of local energy collaboration needs and opportunities and categorized 
them in ten generally applicable target areas.  This report suggests possible specific steps that states, utilities 
and local governments can take to meet local energy collaboration needs and capture opportunities.  The 
relative emphasis across the menu of collaboration opportunities will differ from state to state and community 
to community.  A summary of illustrative state interventions outlined in the report is provided on the next 
page. 

Appendices provide perspectives on collaboration targets and related over-arching local concerns, e.g. energy 
resilience (Appendix 2) and community renewables (Appendix 3). Appendix 1 addresses: 1) the implications of 
technology trends for the future of clean local energy, 2) the local economic benefits of successful local energy 
collaboration, and 3) a preliminary vision of what local energy collaboration might look like if it became the 
norm in the US.   

Conclusions.  States create and adjust energy policy eco-systems that increasingly rely on decisions and 
investments by local government and local energy service providers.  State energy policy can be siloed or 
integrative.  Integrative is better.  Locally integrative is the future.  Collaboration is the key to local energy 
integration.  In turn, local energy integration is the key to future state-wide energy resilience and economically 
beneficial energy decision-making.   

States should consider establishing a point of coordination within state government with funding and authority 
to facilitate local energy collaboration.  An over-arching collaborative goal is to determine the most secure, 
resilient and cost-effective future balance between community-based and imported energy supply.  Striking this 
balance locally is the key to creating “roadmaps” to secure and sustainable state energy supply. 

Where local energy collaboration occurs, it will empower collaborators to let go of monopolistic rules and 
behaviors that impede change, innovation and competition.   

Utilities and local governments need not wait for state interventions to initiate collaboration.  Utilities can look 
for ways to delegate or hand off functions better handled by local jurisdictions, expand staffing for local 
engagement, and create offers for communities that complement their offers to the customer.  In parallel, local 
governments can take steps to map their local energy eco-systems, set specific climate action, equity and 
resilience goals, build local public and private sector energy program and project implementation capacities, and 
determine staffing requirements for engagement with utilities and energy customers. 

Energy and economic trends are linked at every governance level.  Local energy trends that decouple the linkage 
between greenhouse gases and energy use can, with aggressive policy attention, outpace and complement 
relatively slow and incremental changes in existing US energy grids and supply chains.  US states have the 
capacity and authority to accelerate these trends.  Each state and local jurisdiction will have different 
opportunities and priorities.  Nevertheless, states must recognize that local energy collaboration is possible 
when demanded and encouraged. No single collaboration area will produce decisive results.  Because they 
catalyze one another, all must receive greater state policy attention over time.   

http://www.iresn.org/
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Collabora�ve 
target:  

States can:  

On-site 
solar/storage 

update state solar legisla�on to account for costs and benefits of energy storage, solar 
augmented hea�ng, and expanded electricity usage for electric vehicle charging and 
heat pump space and water hea�ng. 

Community 
RE/storage 

1. establish criteria for community eligibility to implement community renewables on a 
virtual net metering basis, or  

2. Loosen restric�ons on sizing of solar arrays powering buildings and campuses.  E.g., 
allow communi�es to purchase and virtually redistribute electricity from local 
renewable and solar-plus-storage projects up to a specified percentage of net 
metered solar capacity in the community. 

University 
engagement 

develop roadmaps and provide funding for more effec�ve university engagement in 
support of community/u�lity collabora�on. 

Underserved 
communi�es 

set goals that there be no net out-flow of dollars from under-served communi�es for 
imported commodity energy purchases, i.e. natural gas or electricity not produced 
locally.  

Local energy 
training 

require up-to-date local climate ac�on/energy resilience plans that address consumer 
protec�on and staff training, e.g. community microgrid specifica�on/design training for 
local government and u�lity employees. 

Energy efficiency require local governments and u�li�es to jointly determine which state subsidized 
energy efficiency programs would be most effec�vely administered by the u�lity, local 
government or collabora�vely through a co-managed effort. 

Local energy 
planning and 
analysis 

1. offer phased matching grants funding local technical capacity to co-manage (with 
energy u�li�es) local energy market transforma�on, and  

2. co-fund and require comple�on of a baseline integrated energy analysis to establish 
feasible climate ac�on and energy resilience goals. 

Data and data 
analy�cs 

determine how secure, seamless sharing of energy and GIS data and informa�on can 
inform energy user decisions and more data-driven and effec�ve local climate 
ac�on/resilience planning and tracking while ensuring privacy and data security.   

Transport fuels require joint u�lity/community planning and regula�on of clean vehicle fueling. 

Local energy 
resilience 

provide guidance to local governments consistent with shared local/state interest in 
GHG emissions reduc�ons and local energy security/resilience trade-offs. 
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Appendices 
 
1. Perspec�ve - Collabora�ve Vision for Clean Local Energy 
2. Perspec�ve – Resiliency of the U.S. Natural Gas System 
3. Perspec�ve – Community Solar in the United States  

 
  

https://static1.squarespace.com/static/5a68cb054c326de534999b1b/t/5c660945a4222fd2831713eb/1550190918134/Local+Energy+Collaboration+-+Collaborative+Vision+for+Clean+Local+Energy++-+Draft+-+February%2C+2019.pdf
https://static1.squarespace.com/static/5a68cb054c326de534999b1b/t/5c660d12eef1a1723dbe4a19/1550191891176/Local+Energy+Collaboration+-+Resiliency+of+US+Natural+Gas+System+-+Draft+-+January%2C+2019.pdf
https://static1.squarespace.com/static/5a68cb054c326de534999b1b/t/5c660e17e79c70dbb0ee06ba/1550192151825/Local+Energy+Collaboration+-+Community+Solar+in+the+US++-+Draft+-+February%2C+2019.pdf


18 
 

© 2019, IRESN, Inc.  

Selected References 
 
CCHP and Microgrids:  

htps://microgridknowledge.com/bronzeville-microgrid-cluster/    
Climate Context:  

htps://www.iresn.org/new-blog/  
htps://www.iresn.org/news/2017/9/1/the-climate-emergency?rq=climate%20emergency  

Community Solar:   
htps://www.nrel.gov/docs/fy14os�/62367.pdf  

Energy and Mobility:   
htp://www3.weforum.org/docs/WEF_2018_%20Electric_For_Smarter_Ci�es.pdf 
htp://www.cpuc.ca.gov/energy/electricrates/   

Energy Training:  
htps://www.cleanegroup.org/ceg-projects/resilient-power-project/featured-installa�ons/sterling-energy-storage/   

Energy Efficiency:  
htps://emp.lbl.gov/publica�ons/future-us-electricity-efficiency    
htps://www.epa.gov/statelocalenergy/local-u�li�es-and-other-energy-efficiency-program-sponsors#u�l1  

European Ci�es:   
htp://www.energy-ci�es.eu/Five-recommenda�ons-for-100-renewable-ci�es-our-latest-report  
htp://www.cleanenergypipeline.com/Resources/CE/ResearchReports/Smart ci�es in Europe.pdf  

Global Energy Technology and Market Trends:   
htps://joseph-braun-4dlb.squarespace.com/s/Market-and-Technology-Trends-gn5p.pdf  

Large US Ci�es:   
htps://mplscleanenergypartnership.org/about/ 

Local Energy Collabora�on: 
htps://www.iresn.org/news/2018/4/10/cityu�lity-collabora�on-an-emerging-priority 
htps://www.iresn.org/news/2018/3/19/ci�es-and-u�li�es-whats-the-problem  

Natural Gas:    
htps://www.g�.energy/wp-content/uploads/2018/11/Assessment-of-Natural-Gas-Electric-Distribu�on-Service-
Reliability-TopicalReport-Jul2018.pdf 

Net Zero Electricity: 
htps://www.sfgate.com/business/ar�cle/Solar-to-be-required-on-most-new-homes-in-
12901403.php?t=e70a1450d1  

On-site Solar:  
htps://www.iresn.org/news/2018/4/10/cityu�lity-collabora�on-an-emerging-priority 
htps://www.davisenterprise.com/forum/opinion-columns/sustainability-is-not-an-upgrade/  

Planning and Analysis:  
htp://www.energy.ca.gov/2016publica�ons/CEC-500-2016-015/CEC-500-2016-015-AP-D.pdf 

Resilient Coun�es:   
htps://www.raponline.org/knowledge-center/resilient-coun�es-engaging-local-u�li�es-energy-planning/ 

University Clean Energy:   
htps://ucop.edu/sustainability/_files/carbon-neutrality2025.pdf  

Underserved Communi�es:   
htps://gridalterna�ves.org/what-we-do/solar-programs/single-family-solar/sash/reports  
htps://www.power-eng.com/ar�cles/2018/11/bronzeville-building-the-first-u�lity-operated-microgrid-
cluster.html    
htps://www.greentechmedia.com/ar�cles/read/illinois-decision-opens-the-path-to-shared-u�lity-customer-
microgrids#gs.bJQQ9mxW  
htps://www.renewableenergyworld.com/ugc/ar�cles/2018/07/20/california-just-made-it-easier-for-
disadvantaged-communi�es-to-benefit-from-solar.html   
htps://www.nrdc.org/experts/merrian-borgeson/governor-delivers-clean-homes-californians  

 
 

https://microgridknowledge.com/bronzeville-microgrid-cluster/
https://www.iresn.org/new-blog/
https://www.iresn.org/news/2017/9/1/the-climate-emergency?rq=climate%20emergency
https://www.nrel.gov/docs/fy14osti/62367.pdf
http://www3.weforum.org/docs/WEF_2018_%20Electric_For_Smarter_Cities.pdf
http://www.cpuc.ca.gov/energy/electricrates/
https://www.cleanegroup.org/ceg-projects/resilient-power-project/featured-installations/sterling-energy-storage/
https://emp.lbl.gov/publications/future-us-electricity-efficiency
https://www.epa.gov/statelocalenergy/local-utilities-and-other-energy-efficiency-program-sponsors#util1
http://www.energy-cities.eu/Five-recommendations-for-100-renewable-cities-our-latest-report
http://www.cleanenergypipeline.com/Resources/CE/ResearchReports/Smart%20cities%20in%20Europe.pdf
https://joseph-braun-4dlb.squarespace.com/s/Market-and-Technology-Trends-gn5p.pdf
https://mplscleanenergypartnership.org/about/
https://www.iresn.org/news/2018/4/10/cityutility-collaboration-an-emerging-priority
https://www.iresn.org/news/2018/3/19/cities-and-utilities-whats-the-problem
https://www.gti.energy/wp-content/uploads/2018/11/Assessment-of-Natural-Gas-Electric-Distribution-Service-Reliability-TopicalReport-Jul2018.pdf
https://www.gti.energy/wp-content/uploads/2018/11/Assessment-of-Natural-Gas-Electric-Distribution-Service-Reliability-TopicalReport-Jul2018.pdf
https://www.sfgate.com/business/article/Solar-to-be-required-on-most-new-homes-in-12901403.php?t=e70a1450d1
https://www.sfgate.com/business/article/Solar-to-be-required-on-most-new-homes-in-12901403.php?t=e70a1450d1
https://www.iresn.org/news/2018/4/10/cityutility-collaboration-an-emerging-priority
https://www.davisenterprise.com/forum/opinion-columns/sustainability-is-not-an-upgrade/
http://www.energy.ca.gov/2016publications/CEC-500-2016-015/CEC-500-2016-015-AP-D.pdf
https://www.raponline.org/knowledge-center/resilient-counties-engaging-local-utilities-energy-planning/
https://ucop.edu/sustainability/_files/carbon-neutrality2025.pdf
https://gridalternatives.org/what-we-do/solar-programs/single-family-solar/sash/reports
https://www.power-eng.com/articles/2018/11/bronzeville-building-the-first-utility-operated-microgrid-cluster.html
https://www.power-eng.com/articles/2018/11/bronzeville-building-the-first-utility-operated-microgrid-cluster.html
https://www.greentechmedia.com/articles/read/illinois-decision-opens-the-path-to-shared-utility-customer-microgrids#gs.bJQQ9mxW
https://www.greentechmedia.com/articles/read/illinois-decision-opens-the-path-to-shared-utility-customer-microgrids#gs.bJQQ9mxW
https://www.renewableenergyworld.com/ugc/articles/2018/07/20/california-just-made-it-easier-for-disadvantaged-communities-to-benefit-from-solar.html
https://www.renewableenergyworld.com/ugc/articles/2018/07/20/california-just-made-it-easier-for-disadvantaged-communities-to-benefit-from-solar.html
https://www.nrdc.org/experts/merrian-borgeson/governor-delivers-clean-homes-californians

