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I. Background
A great deal of attention has been placed on the role of
sustainable building design and construction techniques in
recent years. Many communities have adopted standards
requiring compliance with programs such as The
Leadership in Energy and Environmental Design (LEED)
Green Building Rating System™. The LEED system has
become the nationally accepted benchmark for the design,
construction, and operation of high performance green
buildings. The program encourages the use of products
and techniques to promote sustainable site development,
water savings, energy efficiency, materials selection, and
indoor environmental quality. 1
Much less emphasis, however, has been placed on the
role of site planning in a sustainable design program—and
more specifically, on site design for solar access. The
incorporation of both active and passive solar techniques
are highlighted in any discussion of green building design,
yet in order for either approach to be viable, they must
have unobstructed solar access for a certain period of
each day.
Without careful consideration during the
planning stages of a new neighborhood, future
opportunities for the installation of active or passive
features can be dramatically reduced or even eliminated
altogether.

Active Solar
Active solar systems use solar
collectors and additional electricity to
power pumps or fans to distribute the
sun's energy. Heat is absorbed and
transferred to another location for
immediate heating or for storage for
use later. The heat is transferred by
circulating water, antifreeze or
sometimes air.

Passive Solar
A "passive" solar house provides
cooling and heating to keep the
home comfortable without the use of
mechanical equipment. This style of
construction results in homes that
respond to the environment.
At its simplest, passive cooling
includes overhangs for south-facing
windows, few windows on the west,
shade trees, thermal mass and cross
ventilation. Some of the same
strategies that help to heat a home in
the winter also cool it in the summer.

The planning, design, and development community is
becoming more aware of the issue, however. This is
evidenced, in part, by a pilot program recently kicked off by
the U.S. Green Building Council (USGBC) entitled LEED
for Neighborhood Development or LEED ND. LEED ND
establishes a rating system that integrates the principles of
smart growth, new urbanism, and green building into the
first national standard for neighborhood design. The pilot
program is currently undergoing evaluation and is
Source: Northeast Sustainable Energy
anticipated to be officially launched in 2009. In its current
form, the LEED ND program incorporates a section on Association; photo, The Garst House,
Solar Orientation intended to, “achieve enhanced energy Olympia, Washington.
efficiency by creating the optimum conditions for the use of
passive and active solar strategies.” The section is one of
twenty potential credits under the section entitled Green Construction & Technology. 2
While the provisions included represent an important step towards broader
1

U.S. Green Building Council, LEED Rating Systems, available online at
http://www.usgbc.org/DisplayPage.aspx?CMSPageID=222 (last accessed December 21, 2007).

Site Design Strategies for Solar Access

Page 5

consideration for solar access, for now, their application is limited primarily to greenfield
development and to the individual developers who choose to use them.
The level to which the incorporation of solar concepts is advisory vs. mandatory can
weigh heavily on the results. As is the case with most design guidelines, merely
“suggesting” that an applicant follow one or more guidelines typically creates uncertainty
on both the parts of the applicant and the staff reviewing the
proposal and can result in inconsistent outcomes.
Incorporating standards that require the incorporation of solar
concepts into zoning codes where they may be readily
enforced is one approach that has been implemented in
communities such as Ashland, Oregon; Fort Collins, Colorado;
and San Francisco, California—to name a few. Examples of
the types of standards that have been employed and
additional communities that are using this approach are
included in Section III of this chapter.
Zoning regulations can also play a role in inhibiting the
implementation of solar concepts, sometimes inadvertently.
This is particularly true in areas of a community with relatively
rigid requirements, either because the area was built prior to
the advent of solar technology—such as in a historic district—
or because the area is part of a planned community that
controls the appearance of development through a detailed set
of covenants, conditions, and restrictions (CC& Rs).
Regulations regarding roof pitch, yard depths, landscaping,
reflective roof surfaces, and building height are just a few of
the potential obstacles that may exist. Mechanisms for
avoiding or removing these obstacles are addressed in
Section III of this chapter.

For the purposes of discussion,
this paper contains references
to two types of solar concepts:
“Solar access” refers to a
building’s ability to receive the
benefits of the sun’s rays
without
obstruction
from
neighboring
buildings,
structures, plants, and trees;
and
“Solar site orientation” refers
to situating a building to
optimize exposure to the winter
sun for passive heating and
lighting, while reducing this
exposure to the summer sun to
minimize overheating.

Some states have passed statutes to limit the effect of
restrictive covenants on solar energy: to date Colorado,
Oregon, California, and Minnesota . For example, Colorado
Revised Statute 38-30-168 limits the effect of restrictive
covenants on solar energy by prohibiting covenants that
restrict or prohibit solar energy devices based solely on Source: California Local Government
aesthetics. Although reasonable aesthetic provisions may be Commission; photo, Tindall Homes,
at Mansfield, Princeton, New
applied at the local level or through a homeowner’s Legends
Jersey.
association, they must not significantly increase the cost of the
solar device. California’s Solar Rights Act of 1978 allows for
similar discretion at the local level. Both the authority granted local governments by
these statutes and the extent to which local governments have acted upon them varies.

2

U.S. Green Building Council, LEED Rating Systems, available online at
http://www.usgbc.org/DisplayPage.aspx?CMSPageID=148 (last accessed December 21, 2007).
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A recent article published by the Solar Energy
Society of Canada, Inc., entitled Ten Features of
Successful Solar Policies, highlights the role of
local governments as one of the most important
factors in the long term success of solar energy,
stating— “Municipal policies are possibly the most
important policies as they can lay the foundation
for making solar technically possible.” 3
This paper includes an overview of the benefits of
incorporating site design strategies for solar
access at the local level as well as an overview of
potential strategies and regulations that have
proven effective in protecting solar access at the
local level.
The State of California’s ‘Go Solar California!’ website
provides consumers a "one-stop shop" for information on
rebates, tax credits, and incentives for solar electricity
systems in California.

II. What are the Benefits of Adopting Solar
Access Provisions at the Local Level?
Solar Access Provisions can be beneficial at a variety of levels. At a site planning level,
organizing new development to achieve proper solar orientation can improve the energy
efficiency of buildings on the site at little or no additional cost. When combined with
other sustainable building techniques, the benefits of requiring and/or protecting solar
access can be dramatic. For example, placing a building’s long face on an east-west
axis with a large percentage of its windows on the south side can reduce fuel
consumption by up to 25%.4 In its Solar Access Design Manual, the City of San Jose,
California states that it found that proper solar orientation of new homes built in the San
Jose area produced total energy savings of 11 to 16.5 percent—with up to 40 percent
savings from space cooling.5
Buildings realize even greater energy savings by integrating other passive solar design
elements, such as light colored walls, increased insulation, and night ventilation along
with proper solar site orientation. This is expressed in recent report written for the
California Energy Commission entitled, “Passive Solar Marketing Strategy, Appendix C:
Energy Savings Analysis,” which sites that new homes that incorporated a host of
passive solar design features reaped significant heating and cooling savings—reducing
heating needs in San Diego homes by 52% and cooling needs in Sacramento homes by
73 percent. 6

In addition to promoting a measurable reduction in energy usage, solar access
provisions can also help ensure that the conversion of homes from traditional energy
3

Federic Pouyot, “Ten Features of Successful Solar Policies,” Solar Energy Society of Canada, Inc., Spring 2007 newsletter,
available online at http://www.sesci.ca/docs/SOL_Spring_Issue_2007-05-10.pdf (last accessed December 21,2007).
4
Guide: Putting Renewable Energy to Work in Buildings, available online at
http://www.ucsusa.org/clean_energy/energy_efficiency/putting-renewable-energy-to-work-in-buildings.html
(last accessed December 21, 2007).
5
City of San Jose, California. Solar Access Design Manual
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sources to solar energy over time can be accomplished relatively easily. Homes that
are pre-designed to accommodate solar devices, not only from a site planning
standpoint, but from a plumbing, wiring and structural standpoint as well can make
future installations much easier and less costly.
III. Land Use Code Strategies: What actions can local governments take to ensure
solar access is maintained?
While numerous examples of local governments adopting regulations to protect solar
access opportunities are cited in this chapter, there is much yet to be done. At a
nationwide level, the percentage of communities who have taken such bold steps is
marginal. This section outlines specific strategies and actions to be taken by
communities wishing to take their broad energy efficiency policies to the next e
l vel.
Three types of strategic actions are discussed: removing regulatory obstacles,
implementing protective regulations, and creating incentives. Each discussion is
accompanied by specific examples from communities who have successfully
implemented the strategies at a local level. The examples help illustrate how the
strategies can be adapted to a range of situations depending upon the level of policy
commitment, available staff resources, and political environment.
#1: REMOVE REGULATORY OBSTACLES
In order to achieve the maximum benefits of solar energy in our communities, obstacles
must be removed at a local level. As a first step, a thorough review of existing zoning
code provisions , subdivision regulations, and design standards should be conducted to
determine which existing standards, if any, could stand in the way of the installation of
solar devices at a site specific level.
Obstacles to the installation of solar collectors often arise in historic districts or in
planned communities with CC & Rs where aesthetic concerns are elevated. In these
instances, the prohibition of reflective roof surfaces, flat roof surfaces, or roof structures
are just a few ways in which the standards may unintentionally rule out the installation of
traditional solar collectors within an established neighborhood.
As an alternative to removing regulations that conflict with solar access objectives
altogether, flexibility can be built into existing provisions. Three ways in which flexibility
may be incorporated into regulations are discussed below.
ALLOW FOR EXCEPTIONS
One means of encouraging the use of solar collectors while maintaining the aesthetic
character of a community is to craft a detailed set of exceptions to the limiting ordinance
that includes solar energy devices. The City of Los Angeles has such a provision in its
Historic Preservation Overlay Zone 7:
Roof structures for the housing of elevators, stairways, tanks, ventilating fans or similar
equipment required to operate and maintain the building, skylights, towers, steeples,
7

City of Los Angeles Municipal Code, Section 12.20.3. Historic Preservation Overlay Zone, available
online at http://www.dsireusa.org/documents/Incentives/CA04R.htm (last accessed December 21, 2007.)
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flagpoles, chimneys, smokestacks, wireless masts, water tanks, silos, solar energy
devices, or similar structures may be erected above the height limit specified in the
district in which the property is located if, for each foot such structure exceeds the
height limit, an equal setback from the roof perimeter is provided, except that stairways,
chimneys and ventilation shafts shall not be required to be set back from the roof
perimeter. No portion of any roof structure as provided for above shall exceed the
specified height limit by more than five feet.
ALTERNATIVE COMPLIANCE
In lieu of outlining specific performance criteria that an applicant must satisfy in order to
qualify for an exception or variance, some communities opt to simply include an
alternative compliance provision.
Typically, an alte rnative
compliance provision allows an alternative approach to be
substituted in whole or in part for a plan that meets the regulation in
question. An example of this approach is included in Section 3.2.3
of the City of Fort Collins, Colorado code, Solar Access,
Orientation, and Shading 8.
MINOR ADJUSTMENTS
Allowing modest adjustments to side, front and/or rear yard setback
requirements (or other conflicting regulations) that allow applicants
to meet solar access requirements can also be an effective means
of providing flexibility. Examples of this type of provision can be
found in Section A8.018 of the City of Gresham, Oregon’s Solar
Access Standards9 and Section 11.15.6868 of Multnomah County,
Oregon’s Solar Access Provisions for New Development 10.
#2: IMPLEMENT PROTECTIVE REGULATIONS
One of the most straightforward ways to ensure that solar access
objectives can be implemented at the site level is to incorporate
protective regulations as part of the zoning code.
Many
communities have adopted regulations to ensure the protection of
solar access. Although the regulations vary to a large degree in
their complexity and overall scope, their purpose and intent tends
to remain relatively consistent and that is to encourage, rather than
discourage the use of both active and passive solar energy
systems and to protect the right to solar access.
City of Portland, Oregon
Solar Access Regulations.
8

City of Fort Collins, Colorado Land Use Code, available online at http://fcgov.com/cityclerk/codes.php
(last accessed December 21, 2007.)
9
City of Gresham, Oregon Development Code, available online at
http://www.ci.gresham.or.us/departments/planningServices/dp/code.asp#code (last accessed December 21,
2007.)
10
Multnomah County, Oregon Land Division Ordinance, available online at
http://www2.co.multnomah.or.us/Community_Services/LUT- Planning/urban/landdiv/ld_nav.html
(last accessed December 21, 2007.)
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Following is a brief overview of the types standards included in Solar Access
Ordinances implemented by communities across the West. Standards are grouped
into three categories: Site Planning/Building Orientation Standards, Building Envelope
Standards, and Building Code Requirements.

SITE PLANNING/BUILDING ORIENTATION STANDARDS
Require a minimum percentage of solar-oriented lots—many Solar Access
Ordinances require a certain percentage of the lots in a new subdivision to conform
to the definition of “solar-oriented” to preserve the potential for solar energy usage.
“Solar-oriented” lots typically orient the long face of a building within 30 degrees (15
degrees is optimal) of the east-west axis. Minimum percentages range from 65
percent (Fort Collins, Colorado) to 80 percent (Multnomah County, Oregon).
Require variation in width of lots to maximize solar access—the City of
Portland, Oregon incorporates standards in its Solar Access Regulations 11 which call
for the narrowest lots on interior lots on the south side of the street and corner lots
on the north side of the street on streets that are within 30 degrees of a true eastwest axis and for wider interior lots on the east or west side of the street on streets
that are within 30 degrees of a true north-south axis.
Require key features of a development plan to have access to sunshine—Fort
Collins, Colorado also requires elements of the development plan (e.g., buildings,
streets, pedestrian pathways, circulation, open space) to located and designed to
protect existing or planned solar energy systems.
BUILDING ENVELOPE STANDARDS
Establish solar setbacks—solar setbacks define the height of the shadow that may
be cast upon an adjoining property during a specific time of day and time of year.
Solar setbacks take into account the height and massing of a proposed structure or
other site element along with the slope of the site in order to calculate the amount of
shade that would be cast on the adjoining property. Examples of solar setback
standards can be found in communities such as Ashland, Oregon12 and Berkeley,
California 13.
Solar access permits/guarantees—in communities such as Teton County,
Wyoming 14 solar access rights are only granted through a permitting process. In
11

City of Portland, Oregon, Solar Access Regulations, available online at
http://www.portlandonline.com/shared/cfm/image.cfm?id=72542 (last accessed December 21, 2007.)
12

City of Ashland, Oregon, Municipal Code, available online at
http://www.dsireusa.org/documents/Incentives/OR06R.htm (last accessed December 21, 2007.)
13
City of Berkeley, California, Energy Conservation Requirements, available online at
http://www.ci.berkeley.ca.us/sustainable/buildings/RefGuide/2%20energy%20conservation/2.4SolarTherm al
andRenewableEnergySystems.html (last accessed December 21, 2007.)
14
Teton County, Wyoming, Solar Access Regulations, available online at
http://clerk1.state.wy.us/plan/docs/ComprehensivePlan/Resolutions/Solar.pdf (last accessed
December 21, 2007.)
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order to be eligible for solar access protection, a solar permit must be granted that is
linked with an existing or proposed solar collector that complies with the resolution.
The resolution attaches no rights to a solar collector which is shaded by pre-existing
structures or vegetation. Once the permit has been granted, the permittee has up to
two years to request certification of beneficial use. Without certification, the permit
would no lo nger be in effect.
Tree Dispute Resolution—the City of San Francisco’s code contains a Tree
Dispute Resolution ordinance 15. The ordinance establishes a process and criteria by
which property owners may evaluate and resolve issues regarding the obstruction of
solar access to a property by a tree or trees on a neighboring property.
BUILDING CODE REQUIREMENTS
Note: Although the focus of this chapter is on site planning strategies rather than
building specific standards, the concept described is noted due to its relevance
within both areas of discussion.
Require buildings to be “Solar Ready”— the U.S. Department of Energy outlines
best practices to make homes “Solar Ready” in its recent report, Building America
Best Practices for High-Performance Technologies: Solar Thermal & Photovoltaic
Systems 16. To be considered “Solar Ready” homes are oriented for maximum solar
exposure, are pre-wired and plumbed for solar collectors and PV modules, and have
roof structures strong enough to handle the weight of solar systems. The concept is
derived from the theory that making renewable energy elements, such as solar
collectors, easy to install and use will encourage their use on a broader scale.
INCENTIVES
In part due to the cut-and-dry nature of most solar access standards, examples of
incentives to encourage the incorporation of site design strategies for solar access at
the local level appear to be limited. However, in cases where site planning for solar
access is encouraged rather than required, it may be possible to allow applicants to
“earn” additional density or height by incorporating solar concepts into a project’s
overall design. This was an approach used by the City of Austin in its design
standards for commercial and mixed use corridors. 17 This type of give and take
approach is also built into the LEED ND program, as discussed in the introduction.
Perhaps the most compelling incentive for a developer or home owner to pursue the
integration of solar access concepts is the range of rebates, tax deductions, and
other financial incentives available at the federal, state, and local level for the
installation of solar devices.
15

City of San Francisco, California, Tree Dispute Resolution Ordinance, available online at
http://www.municode.com/content/4201/14142/HTML/ch016_1.html (last accessed December 21, 2007.)
16
U.S. Department of Energy, Building America Best Practices Series, High-Performance Home Technologies:
Solar Thermal and Photovoltaic Systems, available online at
http://www.eere.energy.gov/buildings/building_america/pdfs/41085.pdf (last accessed on December 21, 2007.)
17

City of Austin, Texas, Development Code: Subchapter E: Design Standards and Mixed-Use, available online at
http://www.ci.austin.tx.us/development/downloads/final.pdf (last accessed on December 21, 2007.)
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III. Conclusion
Land Use Code Strategies:
Removing Obstacles
§ Review existing zoning provisions, subdivision regulations and design standards
to determine any obstacles at the site specific level
§ Build flexibility into prohibitive regulations to allow for exceptions, alternative
compliance and minor adjustments
Incentives
§ Earn additional density or height bonuses for incorporating solar concepts into a
project’s overall design
§ Rebates, tax deductions and other financial incentives available at the federal,
state and local level for the installation of solar devices
Regulations
§ Incorporate protective regulations for solar access as part of the zoning code
§ Require a minimum percentage of solar-oriented lots
§ Require variation in width of lots to maximize solar access
§ Require key features of a development plan to have access to sunshine
§ Establish solar setbacks
§ Allow for solar access permits/guarantees
§ Require buildings to be “Solar Ready”

