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STO’s Green Line buses reduced fuel consumption and GHG emissions.
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Summary

The Société de transport de l’Outaouais (STO) and Société de transport de Montréal (STM)
developed a joint project to evaluate hybrid propulsion technology. Both organizations tested
diesel-electric buses for their suitability in a four-season urban environment and for their
contribution to reducing pollutant emissions. Over a 12-month period, STO and STM put same-
generation hybrid buses and conventional diesel buses on the road, and the STO implemented a
series of additional incentive measures. In addition to fuel savings (30 per cent for the STM, and 15
per cent for the STO), the hybrid technology offered other benefits, such as reducing GHG
emissions by 25 tonnes per bus per year in Gatineau and by nearly 40 tonnes per bus per year in
Montréal). Supportive users and employees in both cities appreciated the quieter and smoother
ride offered by this mode of transport.

Background

Gatineau counts 650,000 daily vehicle trips, and Montréal, 3,800,000. These trips produce
950,000 tonnes of GHG emissions annually in Gatineau and 6,600,000 tonnes in Montréal, or
approximately 3.5 tonnes per resident. This is equivalent to nearly seven times the earth’s carbon
absorption capacity of 0.5 tonne per year per human being.

As the fourth largest city in Quebec, Gatineau has population of 242,124 and, with the City of
Ottawa, forms the Greater National Capital Area. The city is led by a municipal council formed by a
mayor and 18 councillors. These elected representatives are simultaneously citizen representatives,
legislators and administrators.

Located at the confluence of the St. Lawrence Seaway and the Ottawa River, Montréal consists of
16 municipalities and 19 boroughs, and has a population of nearly 1,800,000, or one-quarter of the
province’s population. Montréal’s administrative structure includes a the mayor, an executive
committee, a municipal council, a regional council, borough councils and several advisory
commissions and committees. Services and decisions concerning the City fall under the aegis of the
municipal council, comprised of 64 elected members from the 19 boroughs that report to the
mayor of Montréal.

Project Development

The “Green Line was designed by the STO and undertaken in a clearly defined corridor with two
branded hybrid buses and seven conventional diesel buses. The STM ran eight hybrid buses and six
conventional buses. All buses were equipped with viewing instruments that gathered data daily on



over 30 parameters to measure hybrid bus performance against diesel bus performance. The STO
and STM also carried out track tests to measure, in a controlled environment, hybrid bus
performance when travelling at different speeds and with different loads.

The STO also introduced additional project measures, such as reserved lanes, new incentive
parking facilities, modernized urban design (bus shelters and bus stop signage), equipping traffic
lights with priority lights and automatic passenger counting.

Both agencies also conducted various studies and analyses to measure the reduction in GHG gas
emissions; reduction in fuel consumption; benefits for users; relative maintenance costs; and level
of ridership.

Developed under Transport Canada's Urban Transportation Showcase Program (UTSP), this project
is part of the STO’s 2005−2010 Strategic Plan, which focuses on accelerating the greening of daily
operations and bus fleet operations in order to reduce GHG emissions. Similarly, the STM has made
sustainable development a priority in its 2007−2011Business Plan and has already launched
several initiatives and projects, including this one, in an effort to maintain its emissions per
km/rider at current levels.

Hybrid propulsion has been the subject of numerous reports that have proven the effectiveness of
the technology. The rigorous scientific approach of the study led by the STO and STM is, in itself,
innovative and some of the analysis tools designed for the project are new.

To give the project a unique identity and the widest exposure possible, the STO and STM developed
several internal and external communication tools. Newspaper and TV ads, Internet videos, posters
in bus shelters and on buses, contests, and booths at public events were all used to publicize the
project. Radio-Canada ran a feature on the project for its show Découverte that riders can watch at
any time on the STO and STM websites containing a wealth of information.

Project Implementation

To implement this innovative project, both organizations adopted a rigorous, scientific approach
backed by numerous studies and analyses. During road tests, average speed, the number of stops
per kilometre, outdoor temperature, and the type and rate of acceleration were among the many
factors analysed with the help of evaluation tools that collected over 20 billion items of data. Both
STO and STM adopted or tested various advanced technologies in order to evaluate hybrid
technology. STO acquired the first two hybrid buses in Québec. In addition, state-of-the-art data
acquisition systems (ISAAC, onboard sensors) were used to measure bus performance results.

The many studies and analyses conducted under this project can be used by any public
transportation agency to evaluate the anticipated benefits of hybrid technology using readily
measurable elements. In addition, the project-specific methods used to analyze fuel consumption
and offer a tool that can be used to guide future acquisition decision-making.

Results

• Fuel consumption was reduced by 15 per cent for STO and 30 per cent for STM, for a combined
equivalent of 2,500,000 litres of diesel fuel. These results represent the removal of 2,000
vehicles from the road in Gatineau and 3,000 vehicles in Montréal, each travelling 20,000 km
annually.

• STO achieved a reduction in annual GHG emissions of 25 tonnes per bus, and STM of nearly 40
tonnes per bus.

• During the project, there was a 7.5 per cent increase public transit use on the STO Green Line
study corridor; 5.5 per cent higher than the traffic on the rest of the system.



• STO’s modal share of public transit increased by 1.9 per cent (the proportion of trips made by
bus in the study area compared to all other modes of transportation);

• Car occupancy rate increased from 1.19 to 1.38 passengers per car in Gatineau, indicating a
trend towards carpooling in the study area.

• The project was recognized by Transport Canada’s Urban Transportation Showcase Program.

Lessons Learned

• SHARE PROJECT INFORMATION EARLY. When the time came to implement the study’s reserved
bus lane, STO met resistance from local merchants. A subsequent awareness campaign used
letters and meetings to share information with the community, and had the added benefit of
promoting the businesses and commercial activity along the Green Line. With these measures,
STO was able to turn these merchants into project supporters.

• DESIGN YOUR PROJECT TO ACHIEVE THE BEST RESULTS. “The study conducted under the
framework of this project allowed us to determine in which context hybrid buses should be
used,” says Salah Barj, director of Strategy and Planning at the STO. Hybrid technology is
most beneficial when operated a fairly low average speed (18 km/h) and with frequent stops.
“It would serve no purpose to run a hybrid bus on a highway,” Mr. Barj noted.

• MAKE SURE YOU HAVE THE NECESSARY PROJECT RESOURCES. This type of project requires
dedicating municipal resources for the studies and analyses, and forming strategic partnerships.

Related and Future Initiatives

The success of this project is a preamble to bigger initiatives. “We’ve embarked on this project as
preparation for something else,” says Mr. Barj. Indeed, the STO has already launched another
initiative: the Rapibus articulated bus line that runs along a railway right-of-way corridor reserved
exclusively for buses. In addition, some of the measures evaluated during this project will be
implemented on several other regular STO lines, including automatic passenger counting and
reserved bus lanes. The project aligns with both organizations’ strategic plans, and both are in
favour of purchasing more hybrid buses.
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