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California has passed ambitious legislation 1 aimed at 
reducing its energy consumption and environmental 
impact over the next decade. Technologies that 
improve energy efficiency can be a highly effective 
means for achieving these goals. Street lighting 
accounts for one percent of California’s total electricity 
consumption 2 and it can account for 60 percent  
(or more) of a city government’s electricity costs. 
Over time the energy savings that cities can achieve 
by upgrading street lights is significant. Thousands 
of metric tons of carbon dioxide emissions can be 
eliminated and millions of dollars saved. 

cost savings: Advanced street lamps use half 
the energy of traditional high-pressure sodium 
(HPS) lamps, lowering cities’ utility bills. LED and 
induction lights are also longer-lasting and more 
durable, reducing maintenance costs (including 
materials and labor). Cities able to invest in new 
lighting discover that savings begin immediately 
and the long-term benefits clearly outweigh the 
initial costs. 

Two UK studies that linked improved street 
lighting with drops in crime rates estimated 
that the first year financial savings from crime 
deterrence alone exceeded the costs of the 
lighting retrofits in those test areas. 3 

Public safety benefits: Advanced lighting 
technologies, like LED and induction lamps, 
offer improved light distribution and better color 
rendering, by emitting white light, which is closer 
to midday sunlight in color than the yellow 
light emitted by high-pressure sodium (HPS) 
sources. This results in better visibility with fewer 
shadows. Facial recognition is also dramatically 
improved under white light, even from a distance, 
and this contributes to a heightened feeling 
of safety for pedestrians (as various surveys 
have revealed) while making security camera 
images clearer and more effective. For drivers’ 
safety, advanced LED lights and fixtures are now 
equipped with special optics and other features 
that diffuse light and reduce glare.

Adding adaptive controls to lights may also 
increase safety. Adaptive, or bi-level, controls 
use sensors to enable lights to operate in a 
more energy-efficient mode (during periods of 
vacancy, for example) in addition to a full output 
mode (as when occupancy sensors register 
activity) or “off” (when photosensors register 
sufficient daylight, for example). Adaptive 
lighting advocates point out that this feature 
allows for significantly deeper energy savings 
and cost benefits, and they argue that bi-level 
lighting can increase safety and security by 
effectively “spotlighting” movement during 
the night. While clear, comprehensive data has 
so far proven difficult to gather, security and 
law enforcement representatives have issued 
favorable reviews in pilot demonstrations, 
citing enhanced visibility, in both low and high 
lighting modes, and the way in which adaptive 
luminaires alert security personnel of activity 
during hours when facilities are normally vacant. 
Multiple surveys also show residents and end 
users report an increased sense of safety and 
security in areas where adaptive street lighting 
was introduced.

environmental benefits: In addition to 
conserving energy and thus reducing CO2 

emissions, advanced street lights help preserve 
the dark sky aspect of natural habitats. This is 
particularly true with adaptive lighting solutions 
that use sensors and “smart” controls to 
automatically dim lights when streets are empty.

load shed: Any lighting solutions that can 
help reduce energy use during peak demand 
periods have the potential to help prevent 
brownouts and blackouts, sparing communities 
the costs and hazards associated with such 
events. Photocontrols and timers can prevent 
street lights from burning during daylight 
hours, eliminating waste without any impact on 
roadway lighting.

bright solutions
The need for energy-efficient lighting technologies



of respondents rAted 
energy efficiency As A 
high priority in their cities

74%

© Philips Gardco
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the survey
Determining the state of street lighting in California

As part of a comprehensive study of our statewide 
infrastructure, the California Lighting Technology 
Center (CLTC) at the University of California, Davis, 
asked municipal staff across the state to help map out 
the current distribution of street light ownership and 
street light technologies in California. CLTC’s research 
staff achieved an unusually high response rate  
(43 percent) for surveys of this type. Representatives 
from 212 California cities shared data on approximately 
1.1 million municipal street lights.

The survey posed nine questions regarding cities’ goals 
for energy efficiency, as well as the number and type 
of street lights within each city. Seventy-four percent 
of respondents rated energy efficiency as a “high” 
or “very high” priority, with 29 percent reporting that 
their city has passed a climate action plan or similar 
sustainability initiative. The data collected through the 
survey indicate that cities with climate action plans 
or sustainability initiatives in place are significantly 
more likely to have invested in street lighting retrofits 
aimed at increasing energy efficiency. But the data 
also indicate that a large portion of California’s street 
lights have not yet been upgraded to utilize more  
energy-efficient street light technologies.



Most cities report owning some, but not all, of the street lights 
within their city limits. of the 212 california cities surveyed:

76% hpS
A total of 852,000 of the street lights surveyed 
still use high-pressure sodium lamps.

43 %
own More thAn 90% of their street lights

37 %
own All their street lights

25 %
report More thAn 90% of their street lights Are  
utility-owned And utility-MAintAined

31 %
both own And MAintAin 90% of their street lights

23 %
both own And MAintAin All their street lights

ToTaL number of STreeT LighTS reporTed: 

1.1 miLLion
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how current are california’s street lights?

The survey revealed that 76 percent (852,000) of the 
cities’ street lights use high-pressure sodium (HPS) 
lamps. Until recently, HPS was the most cost-effective 
technology available, but now they are far from the 
best choice on the market. HPS lights consume 
about twice the energy as more advanced lighting 
technologies, such as LED and induction lamps. They 
also have a significantly shorter life span and measure 
poorly on the color rendering index (CRI), casting 
everything they illuminate in yellow light. Though 
more efficient alternatives exist, survey data indicate 
that just 2 percent of the street lights reported use 
LEDs and only 3 percent have induction light sources.

who owns california’s street lights? 

Close to 54 percent of street lights in the survey (about 
605,000 of the 1.1 million street lights reported) are 
city-owned and city-maintained. Results also indicate 
that cities with a higher proportion of city-owned, 
city-maintained street lights are significantly more 
likely to have adopted more advanced street light 
technology (namely, LED or induction lamps). 

Roughly one-third (over 353,000 street lights)  
are reportedly utility-owned and utility-maintained. 
Approximately 5 percent (58,861) were described 
as city-owned and third-party maintained, and close 
to 5 percent (48,663) are reportedly city-owned 
and maintained by a utility. (Street light ownership  
and maintenance were not reported for roughly  
5 percent (50,788) of the total street lights described by 
survey respondents.) 



LED street lighting retrofit in San Jose, CA
© Pacific Gas & Electric; Energy Solutions
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California’s street lights are poised for transformation. 
Though 74 percent of the cities that responded to the 
survey rated energy efficiency as a “high” or “very 
high” priority, more than 76 percent of the surveyed 
street lights still use high-pressure sodium (HPS) 
lamps that consume roughly twice as much energy as 
more advanced lighting options. 

ready to retrofit

Three key factors seem to increase the likelihood of a 
city retrofitting its street lights:

 ∙ Ownership: Cities with a higher proportion of 
city-owned, city-maintained street lights are 
significantly more likely to invest in advanced 
street lighting technologies, according to statistical 
analysis of the survey data. Fifty-four percent 
of the street lights reported in the survey are  
city-owned and city-maintained, meaning those 
cities have full authority to invest in retrofits for 
those lights. 

 ∙ A commitment to climate action: Secondly, 
cities with a climate action plan in place, or some 
similar sustainability initiative, are also more likely 
to have already upgraded their street lights. 

 ∙ Incentives and support: The third factor found 
to increase retrofit projects is the availability of 
programs or incentives that make the retrofitting 
process easier or more affordable, or both. 4

Lighting retrofit projects effectively pay for 
themselves. Funding assistance for such 
investments is available to cities in the form of 
rebates, loans and programs aimed at furthering 
energy efficiency. Payback periods are relatively 
short (depending on the size, scope and 
strategies employed), and the energy savings, 
environmental benefits and city improvements 
that retrofits achieve constitute a lasting legacy, 
one that enhances cities for generations to come.

the road ahead
The future of street lighting in California



An even brighter ideA:  
AdAptive lighting
Excerpted from “Taking the Long View on LED  
Street Lighting,” by CLTC Director Michael Siminovitch

Street lights with adaptive controls (such as 
motion sensors) allow for automatic dimming 
during those long periods, often in the middle 
of the night, when streets are empty. The 
same sensor technology ensures that the lights 
brighten when cars, cyclists or pedestrians 
need extra light. 

This feature can improve public safety. It also 
reduces light pollution and maximizes energy 
efficiency. Adding adaptive controls during 
lighting retrofits yields an additional 40 to 50 
percent energy savings above and beyond 
what a simple upgrade to LEDs can achieve. 
While no statewide control standard has been 
finalized to date, including advanced lighting 
controls in LED street lighting retrofits is clearly 
recommended for optimum results. Failing to 
include controls means a significant loss in 
long-term savings opportunity.

Those who have already upgraded without 
controls should know that manufacturers can 
add controls-ready features to LED street 
light fixtures, and at modest costs, allowing  
local governments to recover the added  
energy savings.

Photo: Dave Ruth / © ALR
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build a comPrehensive strategy 

Cities that choose to invest in street lighting retrofit 
projects can significantly lower operating expenses and 
reduce greenhouse gas emissions while enhancing the 
quality of street lighting. With strategic planning and 
careful implementation, street lighting retrofit projects 
provide an attractive return on investment. Return 
on investment is greater for cities implementing a 
coordinated, comprehensive retrofitting strategy, as 
opposed to a piecemeal approach. 5

Partner with exPerts 

There are a number of factors to consider in selecting 
lighting products: lumens, efficacies, light quality, 
light coverage, lifetimes, adaptability, and costs. 
Accordingly, cities were more likely to undertake 
retrofits when they were able to tap into programs 
and partnerships that facilitated the retrofit process, a 
factor brought to our attention through the comments 
volunteered by various survey respondents. 

select advanced technology

The following features yield optimum energy savings 
and return on investment:

 ∙ Advanced lighting controls should reduce light 
output during vacant periods or when sufficient 
daylight is available

 ∙ Luminaires should use long life sources (50,000+ 
hours) to reduce maintenance

 ∙ Cutoff or full-cutoff luminaires should be used 
whenever possible; luminaires that allow the 
highest controllability — including dimming from  
0 to 100 percent of light brightness — are preferred

 ∙ Sources should have correlated color temperatures 
below 4200 K in residential areas (6000 K 
elsewhere), should aim to spread light evenly, and 
should meet the minimum recommended lighting 
standards laid out by the Illuminating Engineering 
Society of North America (IESNA)

best Practices for retrofits
Achieving energy efficiency with street lighting
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1 Assembly Bill 1109 (AB 1109), the Lighting Efficiency 
& Toxics Reduction Act, passed in 2007, requires 
indoor residences and state facilities reduce lighting 
energy usage 50 percent or more by 2018, and 
it requires a 25 percent reduction in commercial 
facilities by 2018. Title 24 regulations include limits on 
lighting pollution as well as requirements of bi-level 
controls in interior spaces aimed at minimizing 
energy consumption.

2 The California Energy Commission’s 2009 Integrated 
Energy Policy Report (Figure E-2: Electricity 
Consumption by Sector, 2008).

3 Painter, K. A. & Farrington, D. P. “The Financial 
Benefits of Improved Lighting, Based on Crime 
Reduction” (International Journal of Lighting 
Research and Technology, 2001).

4 This last factor was identified through comments 
volunteered by a sizable number of survey 
respondents in response to the question regarding 
implementation of energy-saving initiatives.

5 Clinton Climate Initiative, “Street Lighting 
Retrofit Projects: Improving Performance While 
Reducing Costs and Greenhouse Gas Emissions” 
(ClintonFoundation.org, June 2010).

The resources included in this section do not constitute 
a complete list, but they provide valuable information 
on the topic of street lighting and related topics, as 
well as links to a wide range of other helpful materials. 

california energy commission 
energy.ca.gov

The California Energy Commission is the state’s 
primary energy policy and planning agency. Its key 
goals include promoting energy efficiency and its 
Energy Conservation Assistant Account offers cities 
undertaking energy-saving lighting retrofit projects 
access to low- or no-cost loans. In California, the 
loan program offers cities 1 percent interest loans 
for terms of 15 years with a maximum of $3 million 
per loan. (California energy consumption statistics, 
utilities information, and other resources are available 
at energyalmanac.ca.gov.)

california lighting technology center  
cltc.ucdavis.edu

The California Lighting Technology Center (CLTC) 
is dedicated to accelerating the development, 
commercialization and adoption of energy-efficient 
lighting and daylighting technologies. The CLTC 
website offers a variety of resources, including exterior 
lighting guides, with a glossary of terms, case studies, 
lighting audit worksheets, and recommendations for 
best practice retrofits. 

clinton climate initiative (cci) 
clintonfoundation.org

A nonprofit organization founded by former U.S. 
President Bill Clinton, CCI helps cities improve the 
energy efficiency of street and traffic lighting systems 
by providing project assistance, financial advising and 
technical assistance. These core services, aimed at 
helping cities move both new and existing projects 
forward more quickly and cost-effectively, are provided 
to CCI’s partners at no cost. 

endnotes resources

http://energy.ca.gov/
http://energy.ca.gov/
http://cltc.ucdavis.edu/
http://cltc.ucdavis.edu/
http://clintonfoundation.org/
http://clintonfoundation.org/
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database of state incentives for  
renewables & efficiency (dsire)  
dsireusa.org

DSIRE is a comprehensive source of information 
on state, local, utility and federal incentives and 
policies that promote renewable energy and energy 
efficiency. Established in 1995 and funded by the U.S. 
Department of Energy, DSIRE is an ongoing project of 
the N.C. Solar Center and the Interstate Renewable 
Energy Council.

energy efficiency and conservation  
block grant 
www1.eere.energy.gov/wip/eecbg.html

The Energy Efficiency and Conservation Block Grant 
is a federal government program that supports lighting 
retrofit projects while working to deploy the cheapest, 
cleanest, and most reliable energy technologies 
available. Funded by the American Recovery and 
Reinvestment Act, it provides flexible funding 
through the federal Department of Energy directly to 
municipalities of more than 35,000 people.

international dark-sky association (ida)  
darksky.org

IDA’s mission is to preserve and protect the nighttime 
environment through environmentally responsible 
outdoor lighting.

lighting research center 
lrc.rpi.edu

The Lighting Research Center is a leading university-
based research and education organization devoted to 
lighting technologies and applications, including street 
lighting, solid-state lighting and energy efficiency. 
Its website offers publications, including Lighting 
Answers, Specifier Reports (such as “Streetlights for 
Local Roads”), and Technical Guides from the National 
Lighting Product Information Program, free of charge 
to the public in PDF format. 

national electrical manufacturers 
association 
nema.org

NEMA’s publications include Solid State Light Sources 
Used in Roadway and Area Lighting (ANSI C136.37), 
the first solid state lighting (SSL) standard produced by 
an ANSI-accredited standards committee. It defines 
interchangeability for solid-state lighting, includes 
technical requirements, and establishes protocols for 
tests and special ratings. Other resources, information, 
and news of programs and events are also available at 
the NEMA website.

san diego regional  
street lighting working grouP (slwg) 
cleantechsandiego.org

Dedicated to accelerating the adoption of best 
practices through a technology-neutral approach, 
the San Diego SLWG has experience, resources and 
tools to support successful street lighting retrofits. 
Best practices and recommendations are available at: 
www.lgc.org. (Click on “Resources,” “Energy - Case 
Studies,” and select the Street Lighting option.)

u.s. dePartment of energy  
office of energy efficiency & renewable energy 
www1.eere.energy.gov

The Office of Energy Efficiency and Renewable Energy 
(EERE) invests in clean energy technologies. The DOE 
Municipal Solid-State Street Lighting Consortium 
shares technical information and resources (including 
specifications, fact sheets, GATEWAY demonstrations,  
and testing reports).

utilities

Utilities are another source of information and 
incentives for energy efficiency projects, typically 
in the form of rebates. For lighting retrofit projects, 
rebates are often provided on the basis of kWh saved.

http://dsireusa.org/
http://dsireusa.org/
http://dsireusa.org/
http://www1.eere.energy.gov/wip/eecbg.html
http://www1.eere.energy.gov/wip/eecbg.html
http://www1.eere.energy.gov/wip/eecbg.html
http://www.darksky.org/
http://www.darksky.org/
http://www.lrc.rpi.edu/
http://www.lrc.rpi.edu/
http://nema.org/
http://nema.org/
http://nema.org/
http://www.cleantechsandiego.org/
http://www.cleantechsandiego.org/
http://www.cleantechsandiego.org/
http://www.eere.energy.gov/
http://www.eere.energy.gov/
http://www.eere.energy.gov/
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The need for energy-efficient lighting technologies

exeCuTive Summary

The state of street lighting in California has been 
something of a mystery, with questions of ownership 
and energy efficiency largely unanswered. To address 
this important part of our statewide infrastructure, the 
California Lighting Technology Center (CLTC) at the  
University of California, Davis, in partnership with Chevron 
Energy Solutions, asked city staff across the state to help 
map out the current distribution of street light technologies 
and ownership in California. Representatives from  
212 cities participated in the survey, reporting data on 
over 1 million municipal street lights. Results of the 
survey were analyzed and compiled in “The State of 
Street Lighting in California, 2012.” 

ready for Change

The survey results indicate that the majority of 
California cities are poised for street lighting retrofit 
projects. Seventy-four percent of respondents rated 
energy efficiency as a “high” or “very high” priority, 
with 29 percent reporting that their city has passed a 
climate action plan or similar sustainability intitiative. 
But the data also indicate 76 percent of California’s 
street lights still use high-pressure sodium (HPS) 
lamps and have not yet been upgraded. More advanced 
lighting technologies (namely, LED or induction 
sources) are about twice as energy-efficient as HPS 
lights; advanced lighting controls further maximize 
energy savings.



32 % 
Utility - oWned & 

Utility - Maintained
54 % 
city - oWned &  
city - Maintained

ToTal number of 
sTreeT lighTs reporTed: 

1,116,181

5 % 
city - oWned &  

third - party 
Maintained

5 % 
oWnership & Maintenance 
not reported

4 % 
city - oWned & 
Utility - Maintained

Three key faCTorS

Of the cities surveyed those that own their street lights 
are significantly more likely to implement advanced 
street lighting technology. Cities with a climate action 
plan, or similar sustainability initiative, in place are 
also more likely to embrace retrofitting. Programs and 
incentives that make the retrofit process easier and 
more affordable also play a key role in motivating cities 
to upgrade their street lighting.

a SmarT rouTe

Lighting retrofit projects are an extremely cost-effective 
way for cities to achieve both climate action goals and 
municipal budget savings, as they effectively pay for 
themselves through energy savings. Payback periods 
are relatively short, with greater returns for cities that 
implement a coordinated, comprehensive retrofitting 
strategy as opposed to a piecemeal approach. Funding 
opportunities and other forms of assistance also exist, 
in the form of rebates, loans and incentive programs 
aimed at improving energy efficiency. (The Resources 
section of the report indicates several sources for 
such funding.)

With strategic planning and careful implementation, 
street lighting retrofit projects provide an attractive 
return on investment for current and future taxpayers. 
Street lighting retrofits achieve other goals, 
too — energy savings, environmental benefits and city 
improvements — that constitute a lasting legacy.
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Center to help identify ways to save cities money while improving the services they provide to 
their residents.
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