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The price of solar energy generation has plummeted in recent years, with the average installed

cost for residential solar photovoltaics (PV) dropping 43% between 2010 and 2015.[1] Most of

this decline has come from falling equipment prices, with the non-equipment costs, also known

as soft costs (Figure 1), remaining fairly consistent.

Local communities have a big role to play in reducing the soft costs associated with installing

solar energy systems. In addition to permitting and inspection practices, local zoning ordinances

can either inhibit or support distributed solar deployment within jurisdictions. Identifying and

addressing barriers to solar energy installations in the local zoning code is a baseline strategy

for reducing solar soft costs. Below are several factors that communities might consider in

evaluating their local zoning practices to enable solar deployment.

De�nition
Establishing a clear foundation with an inclusive and comprehensive definition will prevent

future misinterpretation. Broadly defining solar energy systems to include both passive and

active solar energy collection will remove potential barriers. For example:

Solar Energy System: solar energy devices or design features of a building used for the collection,
storage, and distribution of solar energy for space heating, space cooling, lighting, electric
generation, or water heating.

Including storage in the definition will accommodate the anticipated growth in battery storage

devices linked to solar energy systems. Additionally, defining and distinguishing between large-

scale installations and accessory-use installations[2] will allow subsequent sections to identify

Available Tags
Events

Financing

Podcasts

Policy

Policy - Interconnection

Policy - Net Energy
Metering

Policy - Renewable
Portfolio Standard

Policy - Value of Solar

Projects

Resilience

Resources

Staff

Tools

Utilities

Archives
September 2018

July 2018

June 2018

May 2018

April 2018

March 2018

February 2018

December 2017

November 2017

October 2017

September 2017

https://www.nrel.gov/index.html
https://www.nrel.gov/
https://www.nrel.gov/state-local-tribal/
https://www.nrel.gov/state-local-tribal/blog/
https://www.nrel.gov/state-local-tribal/blog/assets/images/2017/04/solarsoftcosts.jpg
https://www.nrel.gov/state-local-tribal/blog?tags=Events
https://www.nrel.gov/state-local-tribal/blog?tags=Financing
https://www.nrel.gov/state-local-tribal/blog?tags=Podcasts
https://www.nrel.gov/state-local-tribal/blog?tags=Policy
https://www.nrel.gov/state-local-tribal/blog?tags=Policy+-+Interconnection
https://www.nrel.gov/state-local-tribal/blog?tags=Policy+-+Net+Energy+Metering
https://www.nrel.gov/state-local-tribal/blog?tags=Policy+-+Renewable+Portfolio+Standard
https://www.nrel.gov/state-local-tribal/blog?tags=Policy+-+Value+of+Solar
https://www.nrel.gov/state-local-tribal/blog?tags=Projects
https://www.nrel.gov/state-local-tribal/blog?tags=Resilience
https://www.nrel.gov/state-local-tribal/blog?tags=Resources
https://www.nrel.gov/state-local-tribal/blog?tags=Staff
https://www.nrel.gov/state-local-tribal/blog?tags=Tools
https://www.nrel.gov/state-local-tribal/blog?tags=Utilities
https://www.nrel.gov/state-local-tribal/blog/?year=2018&month=9
https://www.nrel.gov/state-local-tribal/blog/?year=2018&month=7
https://www.nrel.gov/state-local-tribal/blog/?year=2018&month=6
https://www.nrel.gov/state-local-tribal/blog/?year=2018&month=5
https://www.nrel.gov/state-local-tribal/blog/?year=2018&month=4
https://www.nrel.gov/state-local-tribal/blog/?year=2018&month=3
https://www.nrel.gov/state-local-tribal/blog/?year=2018&month=2
https://www.nrel.gov/state-local-tribal/blog/?year=2017&month=12
https://www.nrel.gov/state-local-tribal/blog/?year=2017&month=11
https://www.nrel.gov/state-local-tribal/blog/?year=2017&month=10
https://www.nrel.gov/state-local-tribal/blog/?year=2017&month=9


Best Practices in Zoning for Solar | State, Local, and Tribal Governments | NREL

https://www.nrel.gov/state-local-tribal/blog/posts/best-practices-in-zoning-for-solar.html

which projects require special review.

Resources: Massachusetts Model Zoning for the Regulation of Solar Energy Systems  ;

California Civil Code definition

Use by right
Allowing small rooftop and ground mounted solar installations as accessory uses or as a use-by-

right (allowed without special zoning review) in all major zoning districts will streamline small-

scale PV projects and minimize staff review time. Defining small solar energy systems will also

clarify which systems do not require a zoning review prior to obtaining a building permit.

Resources: Massachusetts Model Zoning  , p. 3

Visibility
While aesthetic requirements are appropriate for historic districts, requiring solar energy

systems to be screened from public view adds costs, can cause shading, and may prevent many

installations.

A common misperception is that PV modules will cause glare or act like mirrors.  While some

large-scale solar energy technologies do use mirrors to concentrate heat or light, PV modules

instead absorb light in order to convert it into electricity. Any light reflected off a module cannot

be converted into electricity. For this reason, PV modules use non-reflective glass and are

generally less reflective than windows.[3]

Best practices include allowing solar energy systems to be visible and exempting rooftop

systems from rooftop mechanical equipment screening requirements common in many zoning

codes.

Resources: Delaware Valley Regional Planning Commission’s Renewable Energy Ordinance

Framework: Solar PV  , p. 19

Ground-mounted solar
Allowing for small, ground-mounted installations as accessory uses and large, primary-use

installations through a conditional or special use permit establishes clear regulatory pathways

for both and can help expand the local solar market. Community or shared solar installations

may lower costs and barriers to solar energy access for residents and businesses, but they

require zoning allowances for primary use, ground-mounted solar installations. Many cities

leading in solar energy generation allow for larger systems in order to meet community goals

and support economic development.

Resources: American Planning Association’s (APA) Integrating Solar Energy into Local

Development Regulations, p. 38; NREL Solar Technical Assistance Team (STAT) blogs: Solar

farms grow out of town renewable energy goals, Top Five Large-Scale Solar myths

Solar access
Establishing a mechanism to protect solar access for existing and planned solar energy systems

(e.g., a solar easement for access to sunlight or a provision that new construction must address

impacts to existing solar installations) helps avoid conflicts and potential litigation.

Resources: Wisconsin State Statute §66.0401; Perry, IA Subdivision Regulations  , p. 8/1052

Solar-friendly design
Including solar-friendly provisions in development and subdivision regulations, such as lot

orientation, enables new development to maximize active and passive solar benefits. Local

governments may consider offering incentives for solar-friendly design, such as waiving permit

fees, providing density bonuses, and reducing minimum parking requirements. Another option

is to mandate solar-ready construction.

Resources: APA Essential Info Packet-30 (Solar Orientation and Siting and Solar-Ready

Homes), p. 12-13; APA Solar Briefing Papers Creating Incentives, p. 2

August 2017

June 2017

May 2017

April 2017

March 2017

January 2017

December 2016

November 2016

September 2016

August 2016

July 2016

June 2016

May 2016

April 2016

March 2016

February 2016

January 2016

December 2015

November 2015

October 2015

September 2015

August 2015

July 2015

June 2015

May 2015

April 2015

March 2015

February 2015

January 2015

December 2014

November 2014

October 2014

September 2014

August 2014

July 2014

June 2014

http://www.mass.gov/eea/docs/doer/green-communities/grant-program/model-solar-zoning.pdf
http://leginfo.legislature.ca.gov/faces/codes_displaySection.xhtml?sectionNum=801.5&lawCode=CIV
http://www.mass.gov/eea/docs/doer/green-communities/grant-program/model-solar-zoning.pdf
http://www.dvrpc.org/EnergyClimate/ModelOrdinance/Solar/pdf/2016_DVRPC_Solar_REOF_Reformatted_Final.pdf
https://www.planning.org/planning/2015/dec/localsolar.htm
https://www.planning.org/research/solar/briefingpapers/localdevelopmentregulations.htm
https://www.nrel.gov/state-local-tribal/blog/posts/solar-farms-grow-out-of-town-renewable-energy-goals.html
https://docs.legis.wisconsin.gov/statutes/statutes/66/IV/0401
http://www.perryia.org/uploads/1/0/9/5/10951144/chapter_166.pdf
https://planning-org-uploaded-media.s3.amazonaws.com/legacy_resources/research/solar/briefingpapers/pdf/localdevelopmentregulations.pdf#page=2
https://www.nrel.gov/state-local-tribal/blog/?year=2017&month=8
https://www.nrel.gov/state-local-tribal/blog/?year=2017&month=6
https://www.nrel.gov/state-local-tribal/blog/?year=2017&month=5
https://www.nrel.gov/state-local-tribal/blog/?year=2017&month=4
https://www.nrel.gov/state-local-tribal/blog/?year=2017&month=3
https://www.nrel.gov/state-local-tribal/blog/?year=2017&month=1
https://www.nrel.gov/state-local-tribal/blog/?year=2016&month=12
https://www.nrel.gov/state-local-tribal/blog/?year=2016&month=11
https://www.nrel.gov/state-local-tribal/blog/?year=2016&month=9
https://www.nrel.gov/state-local-tribal/blog/?year=2016&month=8
https://www.nrel.gov/state-local-tribal/blog/?year=2016&month=7
https://www.nrel.gov/state-local-tribal/blog/?year=2016&month=6
https://www.nrel.gov/state-local-tribal/blog/?year=2016&month=5
https://www.nrel.gov/state-local-tribal/blog/?year=2016&month=4
https://www.nrel.gov/state-local-tribal/blog/?year=2016&month=3
https://www.nrel.gov/state-local-tribal/blog/?year=2016&month=2
https://www.nrel.gov/state-local-tribal/blog/?year=2016&month=1
https://www.nrel.gov/state-local-tribal/blog/?year=2015&month=12
https://www.nrel.gov/state-local-tribal/blog/?year=2015&month=11
https://www.nrel.gov/state-local-tribal/blog/?year=2015&month=10
https://www.nrel.gov/state-local-tribal/blog/?year=2015&month=9
https://www.nrel.gov/state-local-tribal/blog/?year=2015&month=8
https://www.nrel.gov/state-local-tribal/blog/?year=2015&month=7
https://www.nrel.gov/state-local-tribal/blog/?year=2015&month=6
https://www.nrel.gov/state-local-tribal/blog/?year=2015&month=5
https://www.nrel.gov/state-local-tribal/blog/?year=2015&month=4
https://www.nrel.gov/state-local-tribal/blog/?year=2015&month=3
https://www.nrel.gov/state-local-tribal/blog/?year=2015&month=2
https://www.nrel.gov/state-local-tribal/blog/?year=2015&month=1
https://www.nrel.gov/state-local-tribal/blog/?year=2014&month=12
https://www.nrel.gov/state-local-tribal/blog/?year=2014&month=11
https://www.nrel.gov/state-local-tribal/blog/?year=2014&month=10
https://www.nrel.gov/state-local-tribal/blog/?year=2014&month=9
https://www.nrel.gov/state-local-tribal/blog/?year=2014&month=8
https://www.nrel.gov/state-local-tribal/blog/?year=2014&month=7
https://www.nrel.gov/state-local-tribal/blog/?year=2014&month=6


Best Practices in Zoning for Solar | State, Local, and Tribal Governments | NREL

https://www.nrel.gov/state-local-tribal/blog/posts/best-practices-in-zoning-for-solar.html

Free the electrons and focus on the impacts
In integrating solar into zoning codes, it is generally more effective to focus on reducing the

impacts of solar energy systems on neighbors, rather than regulating how much electricity can

be generated, who can use the electricity, and where it can be used. For example, requiring that

accessory use solar electricity generation be consumed exclusively on-site is often irrelevant to

the impact of an installation on neighbors and can prevent new ownership models. A best

practice is to define and regulate solar installations based on the area (e.g., square feet) or

impact of the installation rather than the capacity (kW) to prevent code from becoming outdated

as efficiencies, technologies, and utility business models  change over time.

Resources: Planning and Zoning for Solar in North Carolina  , p. 19; Example: Fort Collins,

CO

Silence is a barrier
Many communities indicate that they allow solar installations even though there is no mention

of solar in their zoning code. In these instances, the communities have a gap in their code that

leaves the city and the solar energy system owner vulnerable if a resident opposes a neighbor’s

installation or sues the city for allowing a land use that is not defined nor explicitly allowed in

their local land use laws. According to the American Planning Association, “a conspicuous

silence on the part of local policies, plans, and regulations on the topic of solar energy use

constitutes a significant barrier to adoption and implementation of these technologies.”[4]

To access up to 100 hours of free technical assistance from national solar experts like NREL to

address these and other gaps and barriers to solar, cities and counties can still sign up for the

SolSmart program. For more information, go to http://www.solsmart.org/. 

1 Solar Energy Industries Association (SEIA) and Tracking the Sun VIII: The Installed Cost of

Photovoltaics in the US from 1998-2014 (LBNL) 

2 Accessory uses are generally defined as uses of a property that are secondary or incidental to a

primary building or use. 

3 http://www.hindawi.com/journals/isrn/2011/651857/, 

http://www.mass.gov/eea/docs/doer/renewables/solar/solar-pv-guide.pdf   

4 American Planning Association Planning for Solar Energy Briefing Papers https://planning-org-

uploaded-

media.s3.amazonaws.com/legacy_resources/research/solar/briefingpapers/pdf/solarpaperscompendium.pdf



May 2014
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