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Context 

The BC Climate Action Plan, including a carbon tax and greenhouse gas (GHG) reduction targets, 
was launched in 2008. Initially BC’s GHG emissions reduced, however, they have now starting to 
rise again. BC Premier Christy Clark announced a review of the BC Climate Plan on April 13, 
2015.  The resulting BC Climate Leadership Team (CLT) reported to the provincial government 
on October 31, 2015. The report indicated that original 2020 GHG reduction targets in the 2008 
plan could not be met. A new emissions reduction target was proposed for 2030. A period of 
public consultation is open until April 8, 2016. Laurie Reemeyer attended the BC ACE meeting on 
March 9, 2016 to discuss the CLT report and provide feedback. The following document 
constitutes his submission to the public consultation process. 

Population growth continues in BC, and the government is focused on economic growth and 
employment.  In addition, rights of indigenous communities and affordability need to be 
considered with respect to energy supply, development and use. 

Purpose 

To provide thoughts on the most important actions that BC can take to reduce greenhouse gas 
emissions and take advantage of the low carbon economy of the future, in the context of the BC 
Climate Plan and CLT recommendations. 

Scope 

Analysis on BC emissions, review and building on CLT recommendations. Passenger transport 
emissions are analyzed using a driver tree framework, and are the focus of this submission.  The 
methodology could be applied to other sectors. 

Conclusions 

The BC CLT plan calls for a 40% reduction in GHG emissions from 2007 levels by 2030.  With 
the expected increases in population in BC, this is equivalent to dropping per capita emissions 
from approximately 15 t CO2 e/person in 2007 to 7 t CO2 e/person (54% reduction). By 2050, 
an 80% reduction in emissions is targeted, this would require an 87% reduction in per capita 
emissions to 2 t CO2 e/person. These targets imply significant shifts in consumer behaviour, 
energy mix and consumption.  
 
Achieving 2030 target GHG reductions in BC requires major reductions in the following areas: 

• Transport (personal and freight) related emissions resulting from combustion of refined 
petroleum products (gasoline and diesel) 

• Industrial emissions resulting from fugitive and combustion emissions in the pulp and 
paper, natural gas and coal extraction and processing industries 



																																																																																																																												 	
	

• Building related emissions (residential, commercial and government), resulting primarily 
from combustion of natural gas for space and water heating 

 
The large reduction targets for 2050 require a strategy that follows the principles of deep 
decarbonization: 

• Major energy efficiency improvements 
• Decarbonize electricity and fuels 
• Convert fossil fuel combustion to low carbon electricity and fuels. 

 
Sector reduction goals for 2030 were defined in the BC CLT report, however, it was not clear 
how these would be achieved and funded through specific emissions mitigation actions. 
 
For transportation, significant reductions in emissions could be achieved by a portfolio of 
solutions, including: 

• Expanding low carbon fuel standards and conversion of petroleum fuels to LNG/CNG  
• Significantly improving vehicle fuel economy (including hybrid cars and retiring inefficient 

aging fleet)  
• Electrifying the car, truck and diesel bus fleets 
• Incentivizing car pooling to reduce car vehicle trips 
• Significantly shifting vehicle use to pedestrian, bicycle or low carbon public transport 

(electric trains or buses) 
 
Expansion of renewable electricity in BC for export to Alberta and Washington may result in net 
regional GHG emissions reductions, e.g. through accelerated retirement of coal fired power 
stations. 
 
Recommendations 
 
Produce a cost curve for GHG abatement in BC.  Confirm that the carbon tax and incentive 
programs are sufficient to achieve target reductions through specific portfolios of emissions 
reduction actions.  Evaluate cost of options to abate emissions outside the province (e.g. 
through sale of renewable electricity) in comparison with in-province actions. 
 
Produce comprehensive transport plans for the Lower Mainland and Victoria to reduce 
emissions, including infrastructure planning and funding to ensure a cost effective and 
functioning system. Invest carbon tax revenue in transportation initiatives that significantly 
reduce GHG emissions by reducing fossil fuel vehicle trips and emissions factors: 

• Expansion of electrified transit rail along key corridors, e.g. Broadway corridor 
• Conversion of diesel buses to electric (e.g. battery) along major bus corridors and with 

strategically located bus charging stations 
• Incentives to convert car sharing and government fleet to hybrid/electric vehicles (EVs) 
• Further support for the Port Metro Vancouver and other large freight users to convert 

diesel freight trucks to LNG/CNG and then electric 
• Urban land use planning that significantly incentivizes pedestrian and bicycle travel, and 

reduces car use 
 
  



																																																																																																																												 	
	
Discussion 

The following discussion takes into account the recommendations in the BC CLT report, and adds 
additional context and analysis to support recommendations for BC to reduce GHG emissions.  

Climate change related events 

Since the 2015 BC Climate Action Plan review started, several provincial, national and global 
events have occurred that influence the climate change action in positive and negative ways: 

• Failure of Metro Vancouver transit referendum and delays to opening Evergreen Line 

• Construction commenced on Site C Hydroelectric Dam Project 

• Election of climate change focused NDP Provincial Government in Alberta and Liberal 
Canadian Federal Government 

• Collapse in energy and commodity prices globally, particularly coal and oil 

• Paris COP21 agreement for global cooperation to tackle climate change 

These events should be considered in the context of factors that could accelerate or delay BC’s 
abilities to achieve meaningful climate change mitigation. 

BC overall GHG emissions analysis  

GHG emissions can be categorized in multiple ways, including: 

• Type of greenhouse gas (CO2, methane, nitrous oxide, etc.) 

• Source of fossil fuels causing emissions 

• Economic sector producing emissions 

• Geographical location of emissions 

Table 1 summarizes 2013 emissions by gas and sector based on the BC Government 2013 
inventory. GHG emissions in BC are predominantly from the energy sector and predominantly 
CO2 (i.e. combustion). Transportation produces the single largest proportion of emissions, hence 
warrants particular focus. 

 

 

 



																																																																																																																												 	
	
Table 1: BC 2013 GHG Emissions by greenhouse gas type and sector 

 

Nyboer and Kniewasser (2012) analyzed BC CO2 emissions by fuel sources.  Figure 1 shows the 
2010 emissions breakdown, which should be similar to 2013. Refined Petroleum Products (RPP) 
are predominantly used in transportation, while natural gas is used mainly in residential, 
commercial and institutional buildings heating, feedstock for industry and standby electricity 
generation.  

Figure 1: Breakdown of BC energy CO2 emissions from fuel combustion for 2010 

 

Source: Nyboer and Kniewasser (2012)1 

                                                
1 RPP percentage of 64% does not reconcile with RPP components, and should be 62% 



																																																																																																																												 	
	
Overarching methods to reduce BC GHG emissions 

BC can achieve GHG reductions through the following main methods: 

• Reduce combustion of fossil RPPs 

• Reduce combustion of fossil natural gas2 

• Reduce fugitive methane emissions from fossil fuel, and methane emissions from 
industrial, agricultural and waste sectors 

• Carbon capture and storage/conversion from stationary sources of CO2  

• Land use change (e.g. afforestation) and forest biomass utilization  

The BC CLT report suggested emissions reductions of 40% by 2030 and 80% by 2050 compared 
with 2007 levels. Table 2 shows the projected total and per capita emissions. 

Table 2: Projected total and per capita GHG emissions to meet BC CLT reduction targets 

 

Source: BC Provincial Government, 2013 GHG Summary; BC Provincial Government, Population projections 2015 

Reduction in fossil fuel combustion GHG emissions while meeting the needs of a growing BC 
population will require the following strategies: 

• Rapid and aggressive energy efficiency programs in existing buildings and industrial 
sites, which simultaneously reduce GHG emissions from RPP and natural gas 
combustion and free up low carbon electricity for transition from these fuels 

• Replacement of RPP and natural gas with low carbon electricity for space and water 
heating and cooking in new buildings, and for growing EV fleet 

• Expansion of low carbon electricity supply, through completion of the Site C dam and 
other new hydroelectric and renewable power supply to allow further substitution of 

                                                
2 RPP has higher GHG emissions intensity than natural gas, some substitution in transportation could 
increase natural gas combustion emissions while still lowering total GHG emissions   



																																																																																																																												 	
	

fossil RPP and natural gas for the industrial, residential and commercial and 
transportation sectors  

• Progressive testing and commercial implementation, if economic, of large scale 
carbon capture and storage/conversion for major remaining stationary industrial CO2 
emissions sites in conjunction with long term GHG reduction goals 

These strategies are consistent with the principles of deep decarbonisation: energy efficiency and 
conservation; decarbonizing electricity and fuels; and switching energy end uses to low/no carbon 
energy carrier sources (Deep Decarbonization Pathways Project, 2015).  

It is possible that cheap, low carbon biogas, biofuel and methanol technologies will emerge at 
scale in time. Such technologies should be monitored and supported in locations where there are 
synergies between producers, distribution facilities and customers. These fuels may allow rapid, 
low cost conversion of existing assets to lower emissions (e.g. blending biofuel/ methanol fuels 
into existing vehicle fleet, distributing biogas through existing natural gas network for building 
heat) and lower need for more expensive electrification system investments for existing buildings.   

Cost of abatement analysis 

McKinsey (2009) published the following GHG abatement cost analysis globally, Figure 1: 

 
 



																																																																																																																												 	
	
This cost curve estimates the overall economic cost or benefit associated with changes that 
would reduce GHG emissions.  A substantial number of initiatives have negative costs, i.e. are 
economically favourable in their own right. This situation is widely recognized to exist today, 
particularly in the area of energy efficiency.  The lack of realization of such opportunities for 
emissions reductions represents market failures. Such failures may occur due to:  

• Lack of information by companies, consumers or agencies to define, justify and 
implement such solutions;  

• Lack of finance; 
• Incorrect government policies;  
• Distortions in true energy costs; or  
• Misplaced incentives such as those relating to the principal-agent problem. 

 
To understand emissions reduction opportunities in BC, it would be helpful to produce a similar 
curve, and ensure that information, finance, resources and incentives are available and applied 
to realize the largest and most economically attractive emissions reduction alternatives. As 
suggested by CLT, revenues from the carbon tax should be used to implement reductions in 
many cases. 
 
Transportation emissions analysis 

A driver tree analysis is used to demonstrate the parameters and metrics that result in 
transportation emissions, and Figure 2 shows an example for passenger transport. Table 3 
shows example calculations for different types of vehicle trips that sum to emissions. 
These methodologies can by similarly applied to freight transportation, although in that case, the 
weight and/or volume of material to transport will drive overall emissions produced. 
 
Table 3 shows that the combination of length of trip, type of vehicle, vehicle occupancy and type 
of fuel can significantly affect overall GHG emissions per trip and per person. Alternatives 
between private car and public transport can result in varying advantages and disadvantages for 
travelers, which may or may not correlate with emissions reduction.  For example, these include 
traffic congestion, travel time, flexibility, availability of parking, direct and indirect cost of vehicle 
use/transport service. Such factors may drive consumer behaviour in ways that do not 
necessarily minimize overall costs and emissions.  
 
Table 3 also provides insight into ways to reduce emissions most effectively.  Transport 
emissions reductions overall come from removing carbon producing vehicle trips.  For example, 
if a driver of a single occupant car decides to leave her car at home and instead, carpool or 
catch the bus, the emissions from her otherwise taken vehicle trip would be eliminated, with 
virtually no incremental emissions from the alternative bus or carpool trip.  Public transportation 
and car pooling offers significant opportunities to reduce emissions. A resulting question could 
then be, what planning information and platform would a consumer need to coordinate public 
transport or car pooling to realize such savings?  
 



																																																																																																																												 	
	
Figure 2: Driver tree for passenger transport GHG emissions 

 
 



																																																																																																																												 	
	
Table 3: Example emissions calculations from different types of passenger trips 
 

 
 

The driver tree and example calculations guide possible methodologies that could be used to reduce BC passenger transport 
emissions.  For example, these could include: 

• Urban and regional planning to reduce transport distances by providing services and businesses closer to customers; 

• Reducing number of passenger trips by shifting businesses and public services to home based work/online transactions 
and implementing effective carpooling schemes to better utilize vehicle capacity; 

• Transport infrastructure development of low emissions mass transit (e.g. extension of the Skytrain network) to replace trips 
currently made by petroleum fueled vehicles; 

• Urban development along existing and expanded low emissions transport infrastructure (e.g. along Skytrain network 
pedestrian precincts and bikeways) to encourage low emissions transport in replacement of petroleum fueled vehicle trips; 

• Retirement of older high emissions vehicle fleet and replacement with more fuel efficient vehicles (improving average fuel 
economy, hence lower L/km fuel); 

• Converting vehicles from refined petroleum products to lower GHG emissions sources (e.g. diesel trucks and buses to 
compressed natural gas/liquefied natural gas or electric, gasoline vehicles to low carbon powered electric vehicles etc.). 



																																																																																																																												 	
	
While the above strategies are straightforward in principle, coordination and collaboration is 
needed to build public confidence and demonstrate that:  

• Low emissions alternatives will meet customer needs (including cost and convenience) 

• Programs are successfully funded, approved and implemented (on schedule and budget).   

• Consequences are identified and managed (traffic congestion from increased bikeways, 
reduced non-electric vehicle parking availability after installing EV charge stations etc.) 

The delays in the Evergreen Line, and the failure of the Vancouver Metro referendum suggest 
that there are still significant challenges to successfully build public confidence and deliver low 
emissions public transit in BC.  The author regularly observes unutilized EV charging stations in 
some locations in City of Vancouver, creating a perception of wasted taxpayer resources and 
utilization of parking capacity, and slow adoption of EVs. Demonstration of political will, and a 
commitment to work together to find low emissions transportation solutions is important to restore 
public confidence. The reality of the long lead times for major transit projects should be 
recognized, for example, the Evergreen Line will be complete over 5 years after its approval.  

BC could put in place carbon tax levels and incentives that cause consumers to respond to the 
market (e.g. choose what type of car to buy).  The efficacy of such incentives should be regularly 
assessed, and adjustments made as required. Other times government policy and capital works 
may be the main drivers of behaviour (e.g. through urban planning regulations or access to electric 
train lines).   

The Climate Leadership Team report outlines strategies for lower GHG emission fuels and zero 
emission EVs. Fuel efficiency or low carbon fuel opportunities should focus on high emitting 
vehicles first to maximize GHG reductions.  Considerable improvements in fuel efficiency might 
be achieved by expanding low-carbon fuel standards, and conversion of diesel vehicles to 
LNG/CNG. Teck (2015) has commenced trials with blended LNG/diesel haul trucks at its Fording 
River Coal Mine, and this may be a model for other heavy trucks in the province to reduce 
emissions. Emphasis should be on utilizing existing fuel distribution systems to minimize the costs 
and complexities of such changes. However, such initiatives are good transition strategies to 
achieve 2030 reductions, and will not be sufficient to meet 2050 deep emissions reduction targets. 

Work is needed to define planning, financing and roll out of charging infrastructure for EVs to 
ensure that capital is efficiently allocated to meet GHG reduction goals, compared with other 
transport GHG reduction opportunities such as transit expansion.  Table 3 showed that diesel 
buses can still have relatively high GHG emissions. A Vancouver company, GreenPower Buses, 
is developing electric buses for the North American market, and has recently sold such a bus to 
a tourist operator in Victoria. Performance of such buses should be monitored, and conversions 
of other diesel buses in the Lower Mainland and Victoria considered, particularly if these could be 
aligned with viable charging infrastructure and logistics. 

 



																																																																																																																												 	
	
Table 3 highlighted the significant potential to reduce emissions through car pooling.  Dovey 
Fishman (2015) offers suggestions on how to increase carpooling, such as: building critical mass 
of car pooling in key corridors; providing supporting infrastructure such as high-occupancy vehicle 
and high-occupancy toll lanes and commuter car parks; private sector innovation for ride-
matching services; discount parking, and tax incentives. The province could look at the success 
of ride-share in cities such as San Francisco, Portland and Austin and encourage successful 
business models to establish. In other parts of the world, there has been considerable 
development of ride-sharing and carpooling online services and apps, e.g.:   

• Lyft Line (https://www.lyft.com/line), a ride-share version of the US Lyft service, now 
available in Atlanta, Austin, Boston, Chicago, Los Angeles, Miami, New York, San 
Francisco, and Washington, D.C. 

• UberPool (https://get.uber.com/cl/uberpool/), a ride-share version of Uber, available in 
many cities globally 

• Carma Carpooling (https://www.gocarma.com/carpool/), a San Francisco based ride-
share service that also offers car share with fuel efficient, hybrid, plug-in hybrid and all 
electric fleet, recently merged with City CarShare 

• BlaBlaCar (https://www.blablacar.co.uk) - a popular ride-share online service in Europe 
where drivers can offer seats in their cars between designated destinations for a fee 

Translink offers some information about carpooling on its website, with links to Jack Bell Ride-
Share. The author has not used this service, however, inspection of the website and Facebook 
group suggests this program lacks the sophistication and ease of use of other geolocation based 
transportation services described above. 

The City of Vancouver has seen major growth and competition in car-share services including 
Zipcar, Modo, Evo and Car2Go. Most services focus on fuel efficient and low emissions fleet. 
Zipcar has tested EVs in locations such as Sacramento, CA. Evo has an all hybrid fleet.  The 
province could work with such services to encourage expansion of plug-in/EV fleet, and 
associated charging infrastructure in dedicated parking locations. This could provide models for 
expanding charging infrastructure for private EVs. 

The challenges of developing EV charging infrastructure and stimulating EV demand is not unique 
to BC, and the province should learn from models worldwide (e.g. San Francisco, Norway) on 
how best to stimulate uptake and allow cost effective and convenient ownership and 
transportation models. 

Trans-border GHG reduction and economic opportunities 

In addition to reducing GHGs through its own initiatives and providing best practice information 
as recommended by the Climate Leadership Team, BC could also directly reduce GHGs by 
considering trans-border initiatives, e.g.: 



																																																																																																																												 	
	

• Supplying or receiving low carbon electricity to or from surrounding provinces and the 
USA to allow retirement of high GHG intensity power sources (e.g. Alberta coal fired 
power, incremental diesel or gas fired power in BC); 

• Supplying low GHG burning fuels to markets outside the province (e.g. LNG); 

• Integrating BC industries with CO2 or methane capture projects (e.g. in Alberta) that 
transport those gases into the province for beneficial use (e.g. low carbon methanol 
production) or sequestration. 

BC will need to consider electricity supply and demand in the context of completing Site C Dam, 
obligations under the Columbia River Treaty and emerging Canadian climate change 
commitments.  In the longer term, trans-border initiatives may become important: costs to 
implement GHG reductions in BC may become progressively more expensive as the easier 
opportunities such as energy efficiency are exhausted and the GHG intensity of energy 
consumption falls (i.e. a form of diminishing rate of return). Trans-border initiatives, especially 
those that provide synergies to retire high carbon intensity power plants (e.g. Alberta coal), or 
provide synergies for carbon capture projects (e.g. by beneficial reuse of CO2) might achieve 
GHG reductions at substantially lower cost than future regional GHG reductions.  Such initiatives 
might also provide more long term flexibility to retain and expand some energy intensive industries 
in BC such as cement and LNG and accommodate population growth, while still achieving overall 
GHG reductions. Political will arising from climate focused governments in Alberta (provincial), 
Canada (federal), Washington (state), USA (federal) and the 2015 Paris COP21 meeting may 
provide a platform for investigating such opportunities for long term regional GHG reduction. 
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