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Introduction
Situated on Lake Ontario, the City of Mississauga is lo-
cated directly west of Toronto, in the Greater Toronto 
Area in southern Ontario. With a population of 713,443, 
Mississauga is Canada’s sixth largest city, home to 63 
Fortune 500 companies with Canadian head offices or 
major divisional head offices. One of North America’s 
longest-serving mayors, Hazel McCallion, has been in 
office since 1978 (34 years).

Given its excellent locational attributes, superb lifestyle assets, 
and until recently debt free municipal government, Mississauga 
has been one of Canada’s fastest growing cities, attracting a wide 
range of businesses and diverse residents. Based on 2006 cen-
sus results on Immigration and Citizenship, more than half (52 
percent) of City of Mississauga citizens where born in another 
country, which is the highest proportion of immigrants in the na-
tion’s 10 largest municipalities. The City of Mississauga has twice 
been identified as one of Canada’s best employers for recent im-
migrants.

In 2009, the City Council committed Mississauga to become a 
“net-zero” carbon city by reducing greenhouse gas emissions 
throughout corporate operations and the community. Its leadership 
on LED lighting is one of its initiatives to implement green trans-
portation infrastructure, as described in its Living Green Master 
Plan.

What’s Being Done?
Mississauga is one of the first Canadian cities to adopt a citywide 
LED streetlighting program. City staff have been long familiar with 
LEDs. Mississauga was one of Canada’s first cities to convert all 
of its 740 signalized intersections to colored LEDs, a project that 
began in 2004 and took only six months to complete. The project 
realized a payback of 2.5 years (originally planned for four years), 
LED lamp were warranted for five years but lasted for seven 
years, 85 percent energy savings, and improved public safety. 

This success with traffic lights encouraged the city to begin pilot 
testing LED street and area lights, as well as induction lighting op-
tions for streetlights. Also, local Dark Sky Association members 
advocated for LEDs due to their directional nature and significant 
reduction of the light pollution created by uplight.
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As a member of the Toronto Atmospheric Fund’s LightSavers GTA consortium, Missis-
sauga’s Energy Management Division successfully pilot tested LED area lights in 2009-
2010. Power usage was reduced by 74 percent, while average illuminance in the parking 
lot was increased by approximately 56 percent, an impressive result.

Table 1: LED Scale-up Summary

! Description Value 

Total Number of LED streetlights installed 49,600 cobrahead replacements 

70W HPS - 45W LED  Replacements 
100W HPS - 45W LED Replacements 
150W HPS - 98W LED Replacements 
250W HPS – 110 W & 161W LED Replacements 
400W HPS - 205W LED Replacements 

17,549 units 
15,699 units 

2,273 units 
8,293 units 
4,834 units 

Luminaire manufacturer(s) Conxcorp Ltd. 

Adaptive control manufacturer Dimonoff 

Color temperature 4,300 K 

Retrofit installation dates Nov 2012 - Dec 2014 

Annual hours of operation 4,380 

Lumen maintenance (L70) 50,000 hours 

Years of operation (Lumen maintenance/annual hours) 11 years 

Total retrofit cost (fixtures, controls, installation, excluding loan 
interest) $26 million  

Averaged retrofit cost per luminaire $530 

Estimated annualized energy cost savings* (relative to 2012 
expenditures) $3 million 

Estimated annual CO2 reductions (tonnes) n.a. 

Estimated annualized maintenance cost savings (relative to  
2012 expenditures) $1.19 

Estimated payback period (energy savings only)* 6 years 

Estimated payback period (energy and maintenance savings)* 5 years 

*Estimate based on the following electricity rate $/kWh $### @ kWh 

!
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Meanwhile, the City’s Transportation Engineering and Operations department began pilot test-
ing LED streetlights in 2009. This pilot was run for about a year and incorporated induction and 
LED luminaires. Based on the investigations carried out and the cost benefit analysis, it was 
recommended that the City of Mississauga convert its HPS streetlights to LED light sources. 

Mississauga is now undertaking the LED Streetlight Conversion Project, replacing all of its 
49,600 high pressure sodium (HPS) streetlights with Conxcorp LED streetlights integrated with 
adaptive controls manufactured by DimOnOff, a Quebec-based company. Installation began in 
November 2012 and will be completed in December 2014. As of May 2013, 5,500 had been 
installed.

The $26 million project will be financed through the City’s first debenture. The City is also eligi-
ble for a $1.4 million incentive from Ontario Power Authority’s SaveOnEnergy Program, which it 
hopes to receive. Given the strong business case for the project, the LED streetlight conver-
sion became the first capital investment the city has made by issuing its own debt. Previous 
capital spending had been financed largely by development charges generated by the fast 
growing city.

The City owns its streetlights and pays for the electricity, while the utility Enersource provides 
maintenance at $49/pole/year. This maintenance fee will drop approximately 50 percent after 
the LED installation is complete.

Drivers for Change
Mississauga approaches its municipal operations with businesslike efficiency. Measures and 
capital investments that can significantly reduce operational costs quickly get the attention of 
city managers. This was the case with LED lighting. The LED Streetlight Conversion Project 
resulted from early familiarity with the technology, careful investigation over the years, rigorous 
field trials, and eventually a superior business case (see below). Other drivers included:

• Improved service—Currently, malfunctioning lights are only identified through night pa-
trols conducted once every two months. The LED streetlight adaptive control monitoring 
system, which wirelessly transmits the status of the lights every few seconds, will im-
mediately notify when lights are not functioning so problems can be fixed immediately. 

• Better visibility and safer streets—The white light of LED provides a safer light source 
with better visibility to both pedestrians and motorists. LED offers better clarity and an 
improvement in the ability to identify colours at night. 

• Less light pollution—LED streetlights are compliant with the International Dark-Sky As-
sociation (IDA), whose members in the community advocated for the LED retrofit. The 
directional nature of LEDs reduces sky glow and makes them dark-sky friendly.

• Green plan—Installing citywide LED streetlights is part of the City’s Living Green initia-
tive, which calls for greater investment in green transportation infrastructure to reduce 
energy use and greenhouse gas emissions.

The Scale-up Process
The Transportation Engineering department’s first trial of first generation LED streetlights in 
2009 was unsatisfactory, but the staff determined that when lumen output and the life of the 
light improved, they would move forward with LEDs. Meanwhile, the City’s Energy Manage-
ment Division LED parking lot trials generated positive results (noted above). 
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The Transportation Engineering Department then proceeded with two further LED 
streetlight trials in 2010, which proved successful. Approximately 30 additional LED lu-
minaires were installed in the city’s downtown core, which proved much more energy 
efficient. Staff took note of the very positive public response. Out of 35 calls received 
regarding the trials, only one was negative. 

The Department also investigated adaptive controls, which were determined to merit 
the additional investment. Indeed, incorporation of adaptive controls improved the busi-
ness case for streetlight conversion due to dimming that would further reduce energy 
costs, while extending product life by under-powering the luminaire at the start of its life 
and then increasing current over time as lumen output declines. This reduces heat 
generated by the LEDs and thus extends product life.

Mississauga issued two rigorous prequalification tenders, first for adaptive controls and 
then for LED luminaires. The winning nine LED luminaire submissions were asked to 
successfully integrate the eventual adaptive control system winner. DimOnOff, a Que-
bec company, was chosen as the adaptive control supplier, while Conxcorp, whose 
product is manufactured in California and China, was finally selected as the LED lumi-
naire supplier.  

Now in deployment, the adaptive controls are not being used for metering because 
Measurement Canada requires the metering system to be owned, operated, calibrated 
and maintained by the utility. In Mississauga, the city owns the system. 

The conversion to LED streetlights with adaptive controls is estimated to reduce elec-
tricity costs by 55 percent. Conxcorp claims they will have a life expectancy of 20 years.

The Business Case
The City’s finance office undertook a sophisticated analysis of the economics for a 
complete LED streetlighting retrofit. The study entailed a full life cycle cost and benefit 
analysis of the retrofit, incorporating a variable electricity rate inflation factor, which av-
eraged eight percent over the period of the project. In addition, the use of adaptive con-
trols enabled an extension of the lifetime of the LED luminaires by one year, since they 
can be driven at a lower current level initially, generating less heat that damages the 
LED devices, with the current then rising gradually over time to offset lumen deprecia-
tion. 

The economic case benefitted from the large volume of the purchase—the unit cost of 
the luminaires is around $400 per luminaire, before incorporation of the adaptive con-
trols, and the 50 percent maintenance savings incurred by Enersource, the City’s utility, 
is passed on to the City. Thus, the payback period was estimated at five years.

The business case for the LED streetlight project was so strong that Council selected it 
for the first debenture issued by the City. According to the City’s financial practicers, the 
interest on the debenture was not included in the economic analysis.
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Table 2: Financial Details—Mississauga

Description Value

Total capital cost of LED retrofit including adap-
tive controls and installation (is interest in-
cluded?)

$26 million debenture 
(excludes interest) with a 

10 term

Number of LED luminaires 49,000

Electricity rate before retrofit $0.02959@kWh

Electricity rate annual inflation factor 8%

Electricity consumption before retrofit 41,488,000 kWh

Estimated electricity consumption after retrofit 18,670,000 kWh

Estimated annualized energy savings 22,818,000 kWh or 55%

Maintenance costs before retrofit $ 2,380,000

Maintenance costs after retrofit $ 1,190,000

Estimated annualized maintenance savings $ 1,190,000

Total estimated annualized energy and mainte-
nance savings (relative to 2012 expenditures) $ 4,190,000

Payback period (energy savings only) 6 years

Payback period (total savings) 5 years

Conclusions – What’s Transferable?

Here are the key lessons the City of Mississauga learned in its scale-up that would be useful to 
other cities:

1. Being an early adopter yields benefits. With a solid reputation as an early adopter of LED 
lighting technology, the City of Mississauga gained an advantage in the market by tender-
ing all of its streetlights, thus attracting manufacturers keen to showcase their products 
and willing to offer very competitive terms and excellent service.
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2. Two step procurement process. The two-stage procurement process of prequalification of 
LED luminaire and adaptive control suppliers followed by more intensive tendering and 
negotiations with those selected reduced the overall cost of the project and enabled engi-
neering staff to focus on negotiations yielding the best combination of luminaire and adap-
tive control system for its applications.

3. Life cycle costs. Mississauga measured benefits and costs using a total life cycle cost ap-
proach, which captures all of the economic advantage of LEDs, which last much longer 
lasting than conventional HPS lamps. The business case included the opportunity cost of 
waiting and not converting to LEDs right away. The opportunity costs were viewed by a 
cost conscious city council as wasted energy and money!

4. Installation period. Mississauga is completing the project as quickly as possible to realize 
the electricity consumption savings sooner, to avoid opportunity costs of going slowly, and 
to realize economies of scale.

Bibliography

City of Mississauga, Living Green Master Plan (2012)

Toronto Atmospheric Fund, City of Mississauga LED Parking Lot Pilot, Final Report (March 2011)

March 30, 2013

http://www5.mississauga.ca/marketing/websites/livinggreen/downloads/LGMP2012_Final.pdf
http://www5.mississauga.ca/marketing/websites/livinggreen/downloads/LGMP2012_Final.pdf
http://www.lightsavers.ca/projects.php?lightsavers=1
http://www.lightsavers.ca/projects.php?lightsavers=1

