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In the opening of the legislative session for the British Columbia Provincial Government
on February 13, the Lieutenant-Governor delivered the Speech from the Throne and
stated that the most important priority for the province is “the critical problem of global
warming and climate change.” In this speech, the government set out a target to “reduce
BC’s greenhouse gas emissions by at least 33% below current levels by 2020.”
Concerns about the environment and climate change have jumped to the top of both the
political and public agendas (as evidenced by recent news coverage and political
statements). The GVTA’s mandate to move people and goods efficiently is critical to
reducing GHG emissions in the region.
Although the challenge has been identified by many for several years, it is timely that this
issue has now gained broad public acceptance. In 1999, the discussion paper that lead to
the preparation of the GVTA’s first Strategic Transportation Plan recognized climate
change as an issue the region would probably be faced with, stating that “(e)nvironmental
issues may re-emerge if public concerns about greenhouse gases take on a higher
profile.”
Given the importance of this issue, this report provides background on the generation of
carbon dioxide (the greatest contributor to GHG gases) and provides illustrative estimates
of the scale of CO2 generated from private vehicles in the GVRD.
Effects of rising GHG levels on the planet
The IPCC report predicts severe heat waves, droughts, storms and floods resulting from
an expected rise of 3 degrees Celsius in average global temperatures by 2100. It may be
difficult for governments to ignore this report because all UN members, including both
the United States and China, endorsed it.
Nature of Carbon Dioxide (CO2)
Carbon dioxide is an important gas for the global ecosystem. It is a key ingredient for
creating our forests and is more or less the molecule at the bottom of the food chain.
Carbon dioxide is also the major greenhouse gas contributing to climate change3. The
largest source of carbon dioxide is fossil fuels, burnt by humans to meet our energy and
transport needs.
Trees and Carbon Dioxide
Some good news is that plants and trees absorb CO2 as they grow, through a process
known as photosynthesis. A broader term for the storage of CO2 is sequestration. The
bad news is that far more CO2 is produced than the trees can absorb. Moreover, trees
only store the CO2 on a temporary basis. When they burn or rot or otherwise decompose,
most of the CO2 is released.
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Carbon dioxide accounts for 93-95% of GHGs (Source: GVRD).

-3Relevance to the GVRD
The risks are particularly cogent in the GVRD with much of the land base being close to
sea-level and thereby threatened by rising sea levels. The region depends heavily on the
private vehicle for mobility, and most residents expect that there will always be a variety
of products available to them. At the same time, though, it is not usual to consider the
consequences the transportation modes delivering these products have on the
environment.
DISCUSSION
Motor vehicles are the greatest contributor to GHG emissions in Greater Vancouver,
accounting for 35% of all GHGs produced in the region4. The burning of fossil fuels in
vehicles directly produces GHG emissions, almost all in the form of CO2. 5
Amount of CO2 produced by private vehicles in the GVRD
An inevitable by-product of burning gasoline or natural gas is CO2 and there is lots of it –
in fact, the amounts are almost too large to comprehend. The quantity of CO2 produced
can be estimated by the amount of fuel (diesel and gasoline) consumed in this region.
There is fuel purchased outside of the GVRD that is expended within the region and vice
versa, but these amounts are a negligible proportion of the total gasoline and diesel
consumed.
In total, the vehicles in Greater Vancouver produce about 5 million tonnes of carbon
dioxide each year. As of January 20066 there were approximately 1.3 million vehicles in
the Greater Vancouver region. On average, each of these vehicles produces around 4
tonnes of CO2 each year.
The GVTA tracks the number of litres of fuel sold in the region and therefore has
reasonable estimates of the amount of gasoline and diesel consumed each year. This is
multiplied by the amount of CO2 produced per litre of fuel.
Litres of Gasoline Consumed per Year (2006)
Litres of Diesel Consumed per Year (2006)
Tonnes of CO2 from Gasoline (2.3 kilos/litre)7
Tonnes of CO2 from Diesel (2.7 kilos/litre)
Total CO2 Produced (tonnes)
CO2 per car, per year (tonnes)

1.9 billion
332 million
4.4 million
885,000
5.3 million
3.9

Volume of one tonne of carbon dioxide
4

GVRD, 2005.
While this report focuses on the CO2 from the region’s vehicles, CO2 is produced from other aspects of
transportation, including the GHGs produced from building transportation infrastructure (1 tonne of
concrete produces approximately 1 tonne of CO2), the energy consumed in producing vehicles, and
emissions from marine, air, and other non-road vehicles.
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Source http://www.gvrd.bc.ca/growth/keyfacts/vehicles.htm
7
http://www.epa.gov/otaq/climate/420f05001.htm
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-4It is difficult to relate to something like a gas that cannot be seen, even if the average car
produces more than its own weight of CO2 per year.
A few simple facts to help to relate to how big a space that much CO2 would take up at
ground level:
• 1 gram of CO2 = 556 ml (slightly less than the volume of a medium-size
bottle of water)
• 1 tonne CO2 = 556,000 liters or 556 cubic metres at ground level (roughly the
volume of a 3 bedroom house)
Number of times BC Place Stadium could be filled with CO2 each day

BC Place has a volume of 2,644,800 cubic metres

According to the BC Place website FAQ’s, the volume of the stadium is 2,644,800 cubic
metres. It would take about 4,757 tonnes of CO2 to fill it only once.
Vehicles generate around 5.3 million tonnes of CO2 annually, which has a volume of
around 3 billion cubic metres. Each year, with this volume of CO2 being generated, we
could fill the stadium about 1,100 times. That is roughly equivalent to filling the stadium
3 to 4 times every day.
Number of times a Goodyear ‘Blimp’ Airship could be filled

-5The Goodyear Blimp is significantly smaller than BC Place Stadium, but nonetheless
represents a large volume at 5,740 cubic metres. The carbon dioxide produced in Greater
Vancouver would fill around 1,700 Goodyear Blimps each day or about 1 per minute.
Number of empty pop bottles a typical car could fill each year

If the carbon dioxide that each vehicle produced was “bottled” in 2 litre containers, each
car would fill up approximately 1 million containers a year. Lined up in a row, end to
end, the filled bottles would stretch around 325 km, the distance from Vancouver past
Seattle to Olympia, Washington.
CONCLUSION
The region is a heavy emitter of GHGs and may risk some of the worst consequences.
There is evidence already that winters are not cold enough to kill off the pine beetles in
the interior of the province. A more significant threat locally is the close proximity to sea
level and the effects of global warming on rising sea levels.
Given that motor vehicles are the greatest contributor to GHGs in the GVRD, the GVTA
will need pay greater attention to the nature of the transportation system, the scale and
type of services provided and the types of infrastructure developed. There will have to be
a stronger emphasis on full life-cycle consideration of the GHG impacts of all factors.
More attention will have to be paid to land use patterns, with greater density of both
residences and businesses. In addition, programs will need to be implemented to
encourage fewer trips and encourage commuters to use alternatives to private vehicles for
some of those trips that are made. Only with concerted and coordinated action is it
possible for the region to reverse, or even halt, the growth in greenhouse gas generation.

