EXTERIOR LIGHTING BUSINESS CASE

Adaptive LED streetlights with motion sensors and
network controls line Old Davis Road near the UC Davis
Robert Mondavi Institute for Wine and Food Science.

ADAPTIVE LED STREET & AREA LIGHTING
Selecting, financing and implementing best-practice solutions

ENERGY &
CO2E SAVINGS
72 – 93 %

OCCUPANCY RATE
20 %

UC Davis, UC Irvine, UC Santa Barbara, and CSU Fullerton have already
invested in adaptive roadway and area lighting, saving energy and cutting
electricity costs. Using occupancy sensors and lighting controls, adaptive
lighting automatically brightens when occupants approach and dims when
spaces are vacant, reducing energy use without compromising safety.
Network control systems make monitoring, adjusting and maintaining light
fixtures easier.
This business case provides an economic analysis of different control
options for LED fixtures. It looks at two levels of adaptive lighting control:
local and networked. Both can achieve energy savings beyond 2013 Title
24 requirements, compared to an adaptive HID source capable of meeting
code requirements. Large-scale lighting upgrades generally yield the
biggest energy savings, and they qualify for the biggest incentives.
The UC / CSU / IOU Energy Efficiency Partnership Incentive Program
provides incentives to UC and CSU campuses undertaking energy
efficiency projects. Incentives are based on the number of kilowatt-hours
(kWh) that projects save beyond Title 24 standards. Combining Partnership
incentives with on-bill financing from an investor-owned utility (IOU) or a
UC Statewide Energy Partnership loan results in a positive net cash flow for
each lighting retrofit option analyzed in this business case.

» For more information, visit PARTNERSHIPDEMONSTRATIONS.ORG

A SMART INVESTMENT
Facility managers have a variety of choices when selecting
which projects to pursue. Funding and bandwidth are limited.
So, why devote resources to outdoor lighting upgrades?
California’s State Partnership for Energy Efficient
Demonstrations (SPEED) program has conducted a
number of case studies on adaptive outdoor lighting
retrofits. These studies measured nighttime occupancy
rates of 15 – 40 % on university campuses, indicating a
tremendous opportunity to reduce energy use and energy
costs while lowering light pollution levels and maintenance
costs, too.
Undertaking exterior lighting retrofits on a large,
campus-wide scale maximizes energy and cost savings
(72 – 93 %), helping campuses meet their sustainability
goals. Campus-wide retrofits also allow project planners
to optimize lighting designs and select better controls,
maximizing utility incentives and lowering first costs.

CONTROL STRATEGIES FOR
ADAPTIVE STREET & AREA LIGHTING
Most current solutions use passive infrared (PIR)
occupancy sensors paired with dimming lamps and
ballasts—or drivers, for LED fixtures. Networked systems
take these “smart” fixtures with integrated controls
and incorporate them into a mesh network using radio
frequency (RF) modules and control software.
For the purposes of this business case analysis, the SPEED
team focused on these two major control strategies:
FIXTURE-INTEGRATED CONTROLS: One occupancy sensor
is installed per fixture, allowing individual lights to operate
in high or low mode based on occupancy. Tuning fixtures
to 30% of full lighting power in low mode, versus 50 %,
for example, results in deeper energy savings.
NETWORK CONTROLS: Networked lighting systems offer
a more sophisticated level of lighting control. Occupancy
sensors and wireless control modules connected to the
light fixtures communicate with a gateway, a central
control point for the network. Using network control
software and Internet access, facility personnel can issue
signals through the gateway(s) to program, monitor and
adjust the lighting system, controlling individual fixtures,
groups of fixtures, or the entire network.
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Networked systems can also monitor energy use
and automatically issue maintenance alerts when an
outage occurs, and they can interface with any building
management system currently installed.

STREET AND AREA
LIGHTING SCENARIOS
The following scenarios are specific examples of local, or
fixture-integrated, and networked outdoor lighting control
solutions. These technology combinations have been
vetted through real-world SPEED demonstrations, and all
support compliance with control requirements specified
by 2013 Title 24, Part 6 (Section 130.2(c)) of California’s
energy efficiency standards for certain applications.
Title 24, Part 6 specifies different requirements for street
or area lighting. Lighting for public streets and roadways
is exempt from certain Title 24 requirements. For area
lights, where the bottom of the fixture head is mounted
at 24' above the ground or lower, a motion sensor or other
occupancy-based control (either local or networked) is
required, in addition to a photocontrol or astronomical
time switch and an automatic scheduling control. The
occupancy-sensitive lighting control must be able to
automatically reduce lighting power 40 – 80 % when no
occupant is detected.
The per-fixture energy and cost savings for the street
and area retrofit scenarios presented in this business
case were calculated by comparing the performance
specifications of a Cree XSP LED fixture with those of
a common 150 W metal halide cobrahead fixture. Other
manufacturers also offer LED fixtures with 0 – 10 V
dimming drivers that can achieve similar energy savings
and are available in a range of styles and costs.
With post-top fixtures, networked adaptive LED
technology is significantly more cost effective in new
construction projects, versus retrofits. For this reason,
energy savings calculations for post-top fixtures are
presented in comparison to adaptive HID fixtures
that comply with 2013 Title 24 requirements for new
installations. The LED example used is the Lumec
EcoSwap LED fixture with fixture-level and network
controls. The HID alternative used for comparison is a
150 W HID fixture with fixture-integrated controls.

Networked adaptive lighting along
Old Davis Road on the UC Davis campus.

ENERGY SAVINGS BEYOND 2013 TITLE 24, PART 6 REQUIREMENTS
Adaptive
LED +
Network
Controls

LED

Adaptive
LED

LED +
Network
Controls

Street
Lighting

Good

Better

Better

Best

Area &
Post-Top
Lighting

Noncompliant

Good

Better

Best

LED (without controls)
72 % ENERGY SAVINGS
This most basic scenario consists of retrofitting an LED
fixture with a photocontrol or timeclock controlling the
fixture. Note: This is in compliance with Title 24 for
street lighting, but other hardscape lighting must also be
equipped with automatic scheduling controls and motion
sensors.

ADAPTIVE LED:
LED + LOCAL CONTROLS (100 %  / 20 %)
88 % ENERGY SAVINGS
This scenario adds local controls to the same LED
fixtures just described. A time clock or photocontrol
turns the fixture off at dawn and on at dusk. WattStopper
fixture-integrated PIR sensors then allow the fixtures
to operate in high mode (100 %) when the space
is occupied and dim to 20% when it is vacant. This
dynamic, tailored approach to lighting makes it a good fit
for spaces with irregular occupancy patterns.

LED + NETWORK CONTROLS
80 % ENERGY SAVINGS
LED fixtures equipped with Lumewave network controls
dim throughout the night as occupancy rates decrease.
This curfew dimming is set to a schedule and is not
dynamic. This scenario works well in spaces with limited
hours of use and very low evening occupancy rates.

ADAPTIVE LED + NETWORK CONTROLS
91 % ENERGY SAVINGS
This scenario utilizes LED fixtures combined with
Lumewave network controls and fixture-integrated
occupancy sensors. This allows the fixtures to dim
based on a schedule set through the network (curfew
dimming) and in response to vacant periods (occupancybased dimming). This solution is effective in areas where
occupancy patterns vary.

NEW CONSTRUCTION POST-TOP:
ADAPTIVE LED + NETWORK CONTROLS
93 % ENERGY SAVINGS
Like the scenario just described, the post-top scenario
utilizes an LED light source, fixture-level occupancy
sensors and Lumewave network controls. Unlike all the
other scenarios described in this business case, the
calculations presented for post-top fixtures reflect costs
and benefits associated with new construction—not
retrofitting. This is because decorative post-tops are
less cost-effective to retrofit than other street and area
light fixtures, but as part of a new construction plan,
maximizing post-tops’ efficiency makes good economic
sense (see page 11 for more information).
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COST, SAVINGS & INCENTIVES
PROJECT COSTS
Table 1 lists project costs per fixture for each of the
scenarios just described. These costs include all materials
for the system (fixtures, sensors, gateways, and any
other related materials), as well as the cost of labor
($ 65 per hour) for installation and an additional 20 %
for construction management (CM). For materials used
by more than one fixture, such as gateways, costs are
divided between the number of fixtures they control.

ENERGY & MAINTENANCE SAVINGS
Tables 2 and 3 outline the energy costs, maintenance
costs, and net savings for each of the four scenarios.
Calculations are based on an average occupancy rate of
20 % and an energy rate of $ 0.10 per kWh. Energy and
cost savings may be higher or lower, depending on each
facility’s actual occupancy patterns and electricity rates.
As part of a complete lifecycle cost analysis, the SPEED
team determined maintenance costs, such as lamp,
ballast and e-waste disposal. Standard systems require
maintenance such as lamp and ballast replacements.
More advanced systems require maintenance of control
components as well. For example, at the end of an
occupancy sensor’s life, it must be recycled and replaced,
but these added maintenance costs are often offset
by the maintenance and energy savings achieved with
advanced lighting controls.

UC / CSU / IOU ENERGY EFFICIENCY
PARTNERSHIP INCENTIVES
The UC and CSU campuses have a multi-year partnership
with California’s investor-owned utilities (IOUs). Through
this partnership campuses provide energy savings to help
utilities meet their goals, and utilities provide Partnership
incentives to campuses undertaking efficiency upgrades.
More details are available at www.uccsuiouee.org.
Partnership incentives for the 2014–2015 period are
$ 0.24 / kWh for annual kilowatt hours saved and $ 1.00 / thrm
for annual therms saved, relative to Title 24 baseline
standards for efficiency. Partnership incentives for
lighting projects are capped so as not to exceed 50 % of
total project costs. None of the scenarios examined in
this business case study exceed the incentive cap. Table
3 presents the Partnership incentives available for each
retrofit scenario. Costs are much lower for Scenario 4
when implemented in a new construction or major
renovation project.

NEW RETROFIT REQUIREMENTS
UNDER 2013 TITLE 24, PART 6
SECTION 141.0 (B)2J

When alterations affect 10 % or more of the
∙∙fixtures
in a lighting system, only the affected
fixtures must be made to meet the new control
requirements specified by Title 24, Part 6.

When more than 50 % of the fixtures in a lighting
∙∙system
are affected, all lighting in the system
must meet 2013 standards for controls and
lighting power allowances.

an alteration, renovation or retrofit increases the
∙∙Ifconnected
lighting load, the entire lighting system
must be brought up to the 2013 standards.
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TABLE 1: PROJECT COSTS (PER FIXTURE)

Total Retrofit* Cost per Fixture

LED

ADAPTIVE
LED

LED +
NETWORK

ADAPTIVE
LED +
NETWORK

POST-TOP

$ 370.00

$ 420.00

$ 595.00

$ 645.00

$ 525.00

* All post-top figures presented are for new installations of adaptive (occupancy-sensitive) LED lighting with network system controls.

TABLE 2: ENERGY AND MAINTENANCE SAVINGS (PER FIXTURE)
LED

ADAPTIVE
LED

LED +
NETWORK

ADAPTIVE
LED +
NETWORK

POST-TOP

Annual Energy Consumption

232 kWh

102 kWh

162 kWh

71 kWh

40 kWh

Annual Energy Savings

596 kWh

726 kWh

665 kWh

756 kWh

522kWh

72 %

88 %

80 %

91 %

93 %

Annual Energy Cost Savings

$ 59.57

$ 72.57

$ 66.53

$ 75.63

$ 52.24

Annual Maintenance Cost

$ 35.04

$ 35.04

$ 35.04

$ 35.04

$ 0.00

Total Savings*

$ 94.61

$ 107.61

$ 101.57

$ 110.67

$ 87.28

Energy Savings

Annual hours of use: 4,380

Average occupancy rate: 20 %

Energy cost: $ 0.10 / kWh

TABLE 3: 2013 PARTNERSHIP INCENTIVES (PER FIXTURE)

LED

ADAPTIVE
LED

LED +
NETWORK

ADAPTIVE
LED +
NETWORK

POST-TOP

Annual Energy Consumption

232 kWh

102 kWh

162 kWh

71 kWh

40 kWh

Annual Energy Savings

596 kWh

726 kWh

665 kWh

756 kWh

522 kWh

Annual Energy Cost Savings

$ 59.57

$ 72.57

$ 66.53

$ 75.63

$52.24

Retrofit Cost

$ 370.00

$ 420.00

$ 595.00

$ 645.00

$ 525.00

Retrofit Cost + CM Cost*

$ 444.00

$ 504.00

$ 714.00

$ 774.00

$ 630.00

UC / CSU / IOU Partnership
Incentive ($ 0.24 / Annual
kWh Saved)

$ 142.96

$ 110.59

$ 96.10

$ 117.94

$ 125.28

2013 – 2014 Lighting Cost Cap:
50% of Project Cost,
with CM Cost Added

$ 222.00

$ 252.00

$ 375.00

$ 387.00

$ 315.00

Balance of Project Cost
with CM Cost Added

$ 301.04

$ 393.41

$ 617.90

$ 656.06

$ 504.72

* Construction management (CM): 20 % of retrofit costs
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FINANCING & ECONOMIC ANALYSIS
After incentives, UC campuses can cover the remaining
costs of energy-efficiency improvement projects through
utility on-bill financing or with a loan from the Statewide
Energy Partnership program.

UTILITY ON-BILL FINANCING
On-bill financing (OBF) is available to fund some energy
efficiency projects on California campuses. Through this
program, an investor-owned utility (IOU) provides a loan
of up to $1 million per campus at 0% interest, for a loan
period of up to 10 years.
With OBF, energy cost savings go directly toward
repayment of project costs for the duration of the payback
period, so annual cash flow during this time is equivalent
to the annual maintenance savings yielded by the project
(see table 4). After the loan is repaid for a simple LED
retrofit (for example), the campus’s utility bill would
reflect annual net savings averaging $ 59.57. Project
payback periods for each retrofit scenario, as well as new
installations of post-top fixtures, are listed in the first row
of table 4, with other data provided in the rows that follow.
As table 4 shows, all scenarios presented in this business
case can be entirely covered through on-bill financing.
Local utilities can provide more details on OBF programs.

UC STATEWIDE ENERGY PARTNERSHIP
PROGRAM
The Statewide Energy Partnership (SEP) program is
coordinated by the UC Office of the President (UCOP).
The Partnership uses UC bond funds to provide 15-year
loans to UC campuses for energy efficiency projects at an
annual interest rate of 5 %.
The UC SEP loan program is managed to keep the ratio
of debt service to energy cost savings below 85 % for
each campus. The post-top example and all but one of
the retrofit scenarios analyzed for this business case fall
below this 85 % target (see table 5, rows 3 and 4).
Visit the SEP website for more information:
workingsmarter.universityofcalifornia.edu/projects/
statewide-energy-partnership/overview
Tables 4 and 5 show annual net cash flow for each of the
retrofit options explored in this business case. Tables 7
and 8 provide a more detailed cash flow analysis, with net
present value (NPV) listed along the bottom rows. NPV
indicates the total net benefit of each measure over the
course of the technology’s 15 - year lifecycle. Values are
per fixture, and based on an electricity rate of $ 0.10 / kWh.
Campuses paying higher rates can expect greater savings
and shorter project payback periods.
With SEP financing, maintenance and cost savings remain
constant. A simple LED retrofit, for example, would yield a
net annual cash flow of $ 65.61 per fixture throughout the
15 - year repayment period (see table 5).
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TABLE 4: ON-BILL FINANCING (PER FIXTURE)

LED

ADAPTIVE
LED

LED +
NETWORK

ADAPTIVE
LED +
NETWORK

POST-TOP

Term of Project Cost / Savings

5.1 years

5.4 years

9.3 years

8.7 years

9.7 years

Monthly Debt Service for OBF

$ 4.96

$ 6.05

$ 5.54

$ 6.30

$ 4.35

Annual Debt Service *

$ 59.57

$ 72.57

$ 66.53

$ 75.63

$ 52.24

Annual Energy Cost Savings

$ 59.57

$ 72.57

$ 66.53

$ 75.63

$ 52.24

Annual Maintenance Cost

$ 0.00

$ 0.00

$ 0.00

$ 0.00

$ 0.00

Annual Maintenance Cost Difference

$ 35.04

$ 35.04

$ 35.04

$ 35.04

$ 35.04

Annual Net Cash Flow
for Financing Term

$ 35.04

$ 35.04

$ 35.04

$ 35.04

$ 35.04

* Includes construction management (CM) costs. Interest rate: 0 %
Annual maintenance cost difference of $ 35.04 based on lamp replacement and maintenance for a typical MH fixture.

TABLE 5: SEP LOAN PROGRAM (PER FIXTURE)
LED

ADAPTIVE
LED

LED +
NETWORK

ADAPTIVE
LED +
NETWORK

POST-TOP

Annual Debt Service*

$ 29.00

$ 37.90

$ 59.53

$ 63.21

$ 48.62

Annual Energy Cost Savings

$ 59.57

$ 72.57

$ 66.53

$ 75.63

$52.24

49 %

52 %

89 %

84 %

93%

Yes

Yes

No

Yes

No

Annual Maintenance Cost

$ 0.00

$ 0.00

$ 0.00

$ 0.00

$ 0.00

Annual Maintenance Cost Difference

$ 35.04

$ 35.04

$ 35.04

$ 35.04

$ 35.04

Annual Net Cash Flow
for Loan Term

$ 65.61

$ 69.71

$ 42.04

$ 47.47

$ 38.67

Debt Service / Energy Cost Savings *
Debt Service Ratio < 85 % Target? *

* Includes construction management (CM) costs. Interest rate: 5 %
Annual maintenance cost difference of $ 35.04 based on lamp replacement and maintenance for a typical MH fixture.
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LIFECYCLE CASH FLOW ANALYSIS
Tables 7 and 8 provide a detailed lifecycle cash flow analysis
for each retrofit scenario, utilizing real - world values. The
average occupancy rate of 20 % is representative of
occupancy rates measured through SPEED demonstrations
on UC and CSU campuses. (With adaptive lighting retrofits,
energy savings and economic benefits will be greater in
areas with average occupancy rates below 20 %.) Product
costs are based on prices provided by electrical distributors.
E-waste disposal costs are based on the actual prices paid
by the University of California, Davis, which were analyzed
and averaged per fixture.

PAYBACK AT A GLANCE
Simple payback provides a quick way to estimate the cost
effectiveness of a given energy-efficiency improvement
project. It is calculated by dividing the project cost by the
annual cost savings achieved by the project. Table 6 lists
simple payback periods for the various lighting retrofit
scenarios evaluated in this business case study, as well
as the payback periods for selecting adaptive LED, versus
metal halide, for new construction projects.
Unfortunately, simple payback does not capture the true
cost of ownership for a lighting retrofit. Before beginning
any energy-efficiency retrofit, a full cost analysis must
be carried out to determine the costs and benefits of a
project over the life of the technology or a predetermined
length of time — often 15 years. The 15 - year lifecycle
analyses presented in tables 7 and 8 consider inflation and
rising energy costs.
With both OBF and SEP financing, annual net cash
flow increases over the 15 - year lifecycle period. This is
because facilities begin to realize greater cost benefits
from retrofitting once the capital cost of the project has
been repaid. Efficiency improvements also become
increasingly valuable as energy costs rise over time.
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NET PRESENT VALUE
Net present value (NPV) indicates the total net benefit of
each energy conservation measure over time, in today’s
monetary terms. Tables 7 and 8 provide the net present
value (NPV) for each of the strategies described. For this
business case study, the SPEED team analyzed cash
flow and NPV over a 15 - year period. While OBF financing
periods are limited to 10 years, 15 years more closely
matches the life of the technology and allows for an even
comparison of the two financing options.
As expected, at 0 % interest, OBF typically provides a
better NPV than SEP financing; however, projects may be
limited by the OBF loan cap of $ 1 million per campus. The
10 - year cap on OBF payback may also require campuses
to make an initial investment for some projects, in order to
fund the remainder with OBF.
The SEP loan program allows campuses the opportunity to
mix and match projects of different paybacks within their
SEP funding portfolios. This flexibility allows campuses
to invest in costlier efficiency projects along with more
affordable upgrades.
NPV calculations reflect a projected 4 % discount rate
for inflation and a 5 % annual increase in the cost of
energy. This expected increase in the cost of energy
and the depreciation rate for U.S. currency are based on
1990 – 2011 data, available from the Energy Information
Administration and the Consumer Price Index.

TABLE 6: SIMPLE PAYBACK
LED

ADAPTIVE LED

LED +
NETWORK

ADAPTIVE LED
+ NETWORK

POST-TOP

Retrofit

5.1 years

5.4 years

9.3 years

8.7 years

—

New Construction

1.7 years

1.1 years

3.1 years

3.2 years

9.7 years

TABLE 7: UTILITY ON-BILL FINANCING (PER FIXTURE) — 15-YEAR LIFECYCLE ANALYSIS
LED

ADAPTIVE LED

LED +
NETWORK

ADAPTIVE LED
+ NETWORK

POST-TOP

Initial Investment

$ 301.04

$ 393.41

$ 617.90

$ 656.06

$ 504.72

Annual Cash Flow/
Payback Period*

$ 35.04/
5.1 years

$ 35.04/
5.4 years

$ 35.04/
9.3 years

$ 35.04/
8.7 years

$ 35.04 /
9.7 years

Annual Savings
Thereafter**

$ 94.61

$ 107.61

$ 101.57

$ 110.67

$87.28

Net Present Value (NPV)

$ 714.22

$ 877.88

$ 698.60

$ 765.24

$ 611.24

TABLE 8: SEP FINANCING (PER FIXTURE) — 15-YEAR LIFECYCLE ANALYSIS
LED

ADAPTIVE LED

LED +
NETWORK

ADAPTIVE LED
+ NETWORK

POST-TOP

Initial Investment

$ 301.04

$ 393.41

$ 617.90

$ 656.06

$ 504.72

Annual Cash Flow/ 15 years

$ 30.57

$ 23.10

$ 7.00

$ 12.43

$30.12

Net Present Value (NPV)

$ 487.38

$ 532.97

$ 225.40

$ 285.70

$ 482.42
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CAMPUS SPOTLIGHT: UC SANTA BARBARA
ENERGY &
CO2E SAVINGS
78 – 88 %
OCCUPANCY RATE
20 % for paths with post-top lighting
LIFECYCLE MAINTENANCE
SAVINGS
$ 270 per fixture
In 2013, the University of California, Santa Barbara
partnered with the SPEED team on a small-scale pilot
demonstration of 27 LED streetlights with network
system controls and 10 LED post-top fixtures with local
and network controls. The adaptive lighting operated for
an average of 12 hours each night during monitoring. The
retrofit to dimmable LED lighting reduced lighting energy
use where implemented 78 – 88 %.
Cree XSP Series LED streetlights were installed at the
west entrance of the UCSB campus, and EcoSwap LED
light engines by Philips Lumec were selected for the
post - top fixtures. The SFPH4 fixture collar, developed
through SPEED demonstrations and available from
Philips Lumec, was added to each post-top fixture to
house WattStopper outdoor motion sensors and the
Lumewave network system module. This allowed the
post-tops to adapt light levels and energy consumption
based on occupancy.
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All fixtures on the Lumewave network are fully dimmable
and fully programmable, allowing for tuning and curfew
dimming. Both high and low modes (for occupied and
vacant periods, respectively) are adjustable via the
network lighting control system.
“These systems are so flexible, you can make them
do whatever you want them to do,” says UCSB LEED
Program Manager Jordan Sager. Sager notes proper
commissioning is essential to maximizing the energy
savings that can be achieved with the system’s curfew
dimming and tuning features, which allow authorized
staff to easily adjust lighting schedules, trim high-mode
light levels to less than 100 % of full power, and adjust
low - mode light levels as needs change on campus.
“We’ve found that the color rendering of the LED fixtures
is so good that 75 % or 80 % of full lighting power is
almost indistinguishable from 100 %,” says Sager. In
fact, the LED lights’ output can be reduced as much
as 50 % and still meet Illuminating Engineering Society
recommendations and standards for illumination levels.
“The Lumewave interface makes the system easy to use,”
adds Sager, “and the system monitors energy use and
occupancy rates where occupancy sensors are installed.”
Sager’s staff is able to use this data to further maximize
energy and cost savings. UCSB has also used data
reported by the system to make more informed decisions
on projects in other areas of the campus and to help the
university qualify for utility incentives.

CHOOSING NEW POST-TOP LUMINAIRES
Until recently, decorative post-top fixtures were only
controlled by time switches, but today’s post-tops can be
controlled with occupancy sensors, network controls, or
both. Post-top fixtures are less cost-effective to retrofit
than wall packs or street and area fixtures, but as part of
a new construction plan or with large-scale renovations,
maximizing the efficiency of post-tops makes good
economic sense. In these scenarios, the LED option with
network controls costs about $525 more per fixture than
an adaptive HID option with fixture-integrated occupancy
controls. The 15-year NPV is $ 611 with on-bill financing
and $ 482 with SEP financing. Use this formula to calculate
how many years it will take for the energy cost savings
to make up for the added up-front cost of investing in the
LED option with network controls:
Incremental
=
Payback

Cost for Adaptive LED – Cost for Adaptive HID
Annual Energy Cost Savings
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CAMPUS SPOTLIGHT:
UC DAVIS SAVES 86%
In June 2012 the University of California, Davis, completed
a campus-wide exterior lighting retrofit using fixture-level
occupancy sensors by WattStopper and an RF mesh
network lighting control system by Lumewave. Over 1500
new dimmable LED fixtures by Philips were installed as
part of the project. Parking lot and roadway lighting, wall
packs, and post-top fixtures are now incorporated into
a single smart lighting system that senses occupants’
direction and rate of travel and adjusts light levels for the
route ahead while lights in vacant areas operate at lower
power levels. Across the campus, the project reduced
lighting energy use by an average of 86%.
“Any large facility could save a lot of energy and money
with a system like the one at UC Davis,” says Project
Manager Scott Arntzen, who accepted a Best Practice
Award for the project on behalf of UC Davis at the 2013
California Higher Education Sustainability Conference.
“The system offers a lot of advantages beyond big
kilowatt-hour savings,” adds Arntzen. These advantages
include utility-grade power monitoring and occupancy
data reporting. Facility managers can also change lighting
schedules, make real-time light level adjustments, and
alter high - mode and low-mode settings, all from a
laptop computer. When an outage occurs, the system
immediately notifies maintenance personnel with an
automated e-mail alert.
The project was funded through a combination of
investor - owned utility (IOU) partnership incentives,
SEP loan funding, support from the State Partnership for
Energy Efficient Demonstrations (SPEED) program, and
third-party incentives from organizations such as the
Energy Technology Assistance Program (ETAP). UC Davis
Facilities Management installed the fixtures.

ABOUT THE STATE PARTNERSHIP FOR
ENERGY EFFICIENT DEMONSTRATIONS
(SPEED) PROGRAM: The SPEED program is
supported by the California Energy Commission
and managed through the California Institute
for Energy and Environment (CIEE). SPEED
demonstrations are coordinated by the CIEE
in partnership with the California Lighting
Technology Center and the Western Cooling
Efficiency Center, both at the University
of California, Davis.

LED wall packs with local and network controls line
the Thermal Energy Storage Building at UC Davis.

TOTAL ANNUAL
ENERGY SAVINGS
1,231,758 kWh
ANNUAL ENERGY COST SAVINGS
$ 92,382 at $0.075 / kwh
DIRECTION-OF-TRAVEL (DOT) FEATURE
maximizes safety and energy savings
MAINTENANCE MADE EASIER
long-life components
system monitoring features
automated outage alerts

Any questions about lighting technologies, including costs, can be directed to:
PEDRAM ARANI
California Lighting
Technology Center, UC Davis
pmarani @ ucdavis.edu
cltc.ucdavis.edu

KARL JOHNSON
California Institute for
Energy and Environment
karl.johnson @ uc-ciee.org
uc - ciee.org

For more resources and information, including technology
catalogs, business case studies and demonstration maps,
visit PARTNERSHIPDEMONSTRATIONS.ORG.
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