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Findings in Brief

The author finds that there is a “de facto” ban on natural gas being imposed under the City of
Vancouver’s Greenest City Initiative. Insufficient renewable natural gas is expected to be available to
replace conventional natural gas in the time frame under discussion. The City’s strategy and renewable
energy target raise a number of questions that have yet to be adequately answered. Higher costs for
residents, businesses, and institutions seem inevitable and could simply result in some activities being
relocated to other jurisdictions.

Key Takeaways
1. A review of the City of Vancouver’s recent Greenest City Initiative documents (the Renewable
City Strategy (RCS), the Zero Emissions Building Plan and the Green Buildings Policy for
Rezonings - including the Bylaw) indicates that in order to meet the City’s 100% renewable
energy target, it does intend to ban conventional natural gas – in new buildings by 2030 and
from all uses by 2050.
2. Without major technology advancements, there will not likely be sufficient renewable natural gas
(biomethane) produced in British Columbia over the time horizon to replace conventional
natural gas. This means it is likely impossible to meet the City of Vancouver’s estimated
biomethane consumption levels by 2050.
3. Greenhouse gas emissions reductions resulting from the policy change have not been sufficiently
analysed in the City’s documents to conclude that pursuing a 100% renewable target will deliver
the desired climate benefit. This suggests that the policy confuses means (100% renewable
target) with ends (GHG emissions reductions). This prescriptive approach risks precluding
technological advances and/or efficiency measures that could have greater emissions reduction
benefits.
4. In the absence of an analysis by the City, we developed a (very) rough energy price scenario based
on various studies and energy agency outlooks. While it is impossible to forecast prices over the
long time horizon to 2050, it suggests that the only conventional energy source that is likely to
remain abundant and comparatively low cost in British Columbia is natural gas.
5. We suggest that energy costs are likely to go up, even with new efficiency standards in buildings.
In consequence, competitiveness and affordability are likely to be compromised. Two examples
are below:
• Energy costs for the average British Columbia restaurant represent about 2% of operating
revenue ($14,000 on annual operating revenue of $700,000). Profits are about 4% of
operating revenue, so an increase in energy costs quickly begins to erode an already very
narrow profit margin, affecting the viability of many family-owned and small businesses in
the city (Restaurants Canada, BCRFA).
• Economic dislocation could result for the fireplace sector – the largest manufacturing hub in
the world, serving 25% of the North American market. The effective “closure” of the local
market could mean lost jobs for a local manufacturing and export industry (Hearth, Patio
and Barbecue Association of Canada).
6. If the City of Vancouver opts out of existing utility services, it would create a “doughnut hole”
problem for the metro Vancouver region: embedded long-term infrastructure costs will be borne
by a narrower ratepayer base.
7. Methodological gaps in the City’s RCS and related plans and policies call for additional detailed
analysis of energy price impacts and potential GHG emissions reduction benefits. Residents,
community institutions and businesses are entitled to understand the potential effects on them of
the City’s planned phase-out of natural gas as an energy source in Vancouver.
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Part 1: Introduction
Over the past several years the City of Vancouver1 has rolled out various components
of its Greenest City Initiative. One of the more confusing and contentious elements
relates to whether the City’s latest policy announcements amount to a “ban” on
conventional natural gas. It’s hard to conclude otherwise, despite the City’s
statements to the contrary. Confusion persists among affected sectors and residents
about whether they may still use natural gas for commercial uses or in their own
homes, suggesting the City’s communications efforts have fallen short about the
implications for households and businesses.
Few residents, businesses or other stakeholders would disagree that reducing energy
use and limiting climate-changing emissions in our city region are important goals.
The concerns for many who live, work, and operate civic institutions or businesses in
an increasingly expensive city are that these plans will layer on unnecessary costs
and lead to unintended consequences. The proposed constraints on energy sources,
absent new technology or alternate fuels, means not only that costs will go up, but
that they will be disproportionately passed along to the residents, civic institutions
and business operators who in some cases can least afford them.
To fully implement the Renewable City Strategy (2015) (“RCS”), the Zero Emissions
Building Plan (2016) (“ZEBP”), and the Green Buildings Policy for Rezonings
including the Bylaw (2017) (“Green Buildings Policy”) will mean an unbalanced
approach to green goals that will penalise residents, community institutions, not for
profits and businesses from a cost and economic perspective – and potentially blunt
the climate benefit in pursuit of
the 100% renewable target.
“We’re not phasing out natural gas,”
Despite the long time horizon in
[Councillor Kerry] Jang told Business in
the RCS (to 2050), some effects
Vancouver. “What we’re trying to accomplish
are immediate: the Green
is to phase out non-renewable sources of
Buildings Policy and Bylaw took
natural gas – so fossil fuel natural gas – and
effect on May 1, 2017. All new
encourage renewable gas to replace it.”
(Business in Vancouver, January 10, 2017)
commercial buildings applications
to the City of Vancouver must now
meet stringent thermal energy
intensity and greenhouse gas intensity standards.
In this report, we take a closer look at the implications for residents and some
affected sectors, explore alternative energy options, and outline a probable scenario
around the City’s plan to constrain energy sources and radically change building
codes that, in effect, will constrain or eliminate all natural gas use over the long term.
The three City documents noted above, in particular the RCS, deserve scrutiny in the
following respects:
•
•

They are not costed
They don’t articulate the GHG emissions reduction benefit

1

In this paper, “City of Vancouver” or “the City” refers to the city administration, while “city of
Vancouver” refers to the geographic entity.
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•
•
•
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Setting a 100% renewables target may be a misallocation of effort and
resources if the goal is to reduce GHG emissions (confuses means and ends)
They stretch the mandate and authority of a municipal government to make
systemic changes to energy sources and infrastructure that affects broader
regional or provincial domains
The City’s policy preferences point to a prescriptive approach to energy that
fails to meet the needs of citizens and may not deliver the promised climate
benefit
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Part 2: Natural Gas Use in the City of Vancouver Today and
Projections for Tomorrow
The City of Vancouver’s RCS sets a goal of 100% renewable energy by 2050. A more
appropriate goal should be to lower the GHG intensity of the energy mix over time, in
a way that recognises economic costs and technical feasibility. Energy transitions
take a long time, and a balance of sources is appropriate – not least so that new
technologies are not precluded and that rates don’t skyrocket, making Vancouver an
even less affordable city. Since eliminating conventional natural gas is the focal point
of the RCS, below we look at how much is used today, and what the projections are
for the future.

1. Natural gas used in Vancouver: by customer group and share of energy
consumption
In Vancouver on an annual basis, about 108,000 homes, community institutions and
businesses use about 26.6 million gigajoules or 685 million cubic metres of natural
gas for space heating, hot water, and various commercial and industrial applications.
The trend over the past decade (normalised for weather) has been steady across the
three main user groups (commercial, industrial and residential) (Figures 1 and 2). In
terms of user categories, in 2015 usage was 35% residential, 40% commercial
(includes multi-use buildings) and 25% industrial (City of Vancouver RCS, Fortis
BC).2
Figure 1: Natural Gas Consumption by User Group 2005-2015

Figure 2: Energy Consumption in Vancouver (%) 2014

"
Source: Fortis BC | City of Vancouver RCS

Cities are of course hotbeds of creative, professional, artistic, cultural, service and
entertainment endeavours. But cities with balanced economies are also centres of
commercial and industrial activity, and for at least the medium term, natural gas has
2

Industrial consumption has declined due to the departure of industrial users from Vancouver.
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a role to play as a reliable, abundant and very cost-effective energy source. In the BC
context, the two readily available and reliable sources of efficient energy for
Vancouver users are natural gas and hydroelectricity. Over the short to medium
term, users have no reasonable alternatives given the long life of utility infrastructure
and the absence of cost-effective alternatives. Efficiencies have been gained in
commercial and residential uses of natural gas and electricity through economies of
scale, incentives, and demand-side management (FortisBC and BC Hydro each have
programs in place to encourage the responsible use of energy by all customer
groups).
Table 1: Applications and Uses of Natural Gas in Vancouver

Applications
Public institutions: hospitals,
schools, community centres
Industrial and manufacturing
Commercial: offices, services,
restaurants, condominiums,
apartments
Residential (single family)

Natural Gas Uses
Heat (e.g. for swimming pools), hot water
and cooking
Heat, power (to operate boilers and tools),
process load
Space heating, hot water, cooking
Space heating, hot water, cooking

2. What is natural gas? Properties of natural gas as an energy source for
multiple applications
Natural gas is the simplest naturally-occurring hydrocarbon,
Figure 3: Methane Molecule
composed mainly of methane – one carbon atom and four
hydrogen atoms (CH4) – and other hydrocarbons, depending
on the organic source matter and the geology of the basin (in
the case of conventional natural gas). The molecular structure
is the same for biomethane, whether its source is landfill,
agricultural or forest biomass. When combusted, natural gas
generates energy (heat), produces water (H2O) in the form of
steam, and emits carbon dioxide (CO2) into the atmosphere.
To be clear, biomethane emits carbon dioxide just like conventional natural gas when
combusted (see Part 4).
When handled appropriately, natural gas is a safe, low-emission energy source, and
is used in a wide array of applications. Globally, natural gas is projected to play a
larger role in the worldwide primary energy mix (IEA 2016). To the extent that
natural gas is viewed as a bridge fuel during what will be a decades-long transition to
low- and non-emitting energy sources, it continues to have an important place in the
energy mix across mature economies, including in the urban setting.

3. Cost today, cost tomorrow: what users pay for energy today; forecasts for
the future
In the Canadian, British Columbia and Vancouver context, natural gas is a highly
cost-effective source of energy. North American gas prices have remained low
(ranging between USD $2 and $4 per mmBTU – the unit of measure for the traded
|"4 "
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commodity in North America) for over eight years, due to three principal factors: the
global economic slowdown, vastly increased North American resources, and the
persistent low price of oil (to which natural gas prices are still largely indexed).
Figure 4: Commercial User Price Comparison (2017)

Figure 5: Residential User Price Comparison (2017)

Source: FortisBC

The planned phase-out of conventional natural gas by the City Vancouver has not
been sufficiently costed out in its published materials to allow for a definitively
discussion in this paper. However, given the historical price difference between
natural gas and electricity (Figures 4 and 5), with likely upward pressure on BC
Hydro’s rates over the coming decade or more, and with the forecast availability of
renewable sources of natural gas (Part 4 below), we suggest that energy costs will
substantially rise, not fall, under the City’s no-gas policy. For illustrative purposes,
Figure 6 offers a probable scenario for future natural gas and biomethane prices (for
commercial customers), based on forecasts and analysis by various agencies (see
Appendix for a detailed discussion). Forecasting long-term energy prices is perilous,
and no credible agency attempts to price any energy commodity as far out as 2050,
other than via scenario analyses.

|"5 "
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Figure 6: Long Term Price Scenario for Natural Gas and Biomethane

Source: NEB | Hallbar | FortisBC

4. Greenhouse gas emissions in Canada, BC and Vancouver
The activities taking place in Vancouver result in about 2.8 million tonnes of GHG
emissions annually (as at 2014, City of Vancouver RCS). Together, the roughly
108,000 users of natural gas in Vancouver were responsible for 1.328 million tonnes
of GHG emissions in 2015 (FortisBC). As shown in Figure 7, Canada’s GHG
emissions are falling per unit of economic activity and on a per capita basis, after
peaking in about 2000 (Environment & Climate Change Canada, April 2017).
Figure 7: Canada, BC and Vancouver GHG Emissions

Source: Environment and Climate Change Canada | City of Vancouver

According to the City’s RCS, Vancouver is one of the lowest GHG-emitting cities in
the developed world on a per capita basis. The RCS projects an increase in electricity
use of about 20% from 2014 to 2050 if it achieves its policy objective, otherwise the
|"6 "
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increase is about 10% in its business-as-usual scenario. The projected GHG
reductions due to the policy change are not presented in the public documents, and
may not take into consideration the GHG intensity of electricity generation in the
larger Western Electricity Coordinating Council (WECC) region, of which British
Columbia is a part. Of concern, the Green Buildings Policy’s call for the reprioritising of conservation by fuel type (from a widely accepted efficiency metric
based on the most expensive) to the highest-emitting fails to take account of BC’s
carbon tax, which already prices in the CO2 equivalent values for emissions (see
Appendix).
A target of 100% renewable generation in 2050 will mean that Vancouver has
reduced emissions by 80% from 2007 levels, which is not to be equated with being a
completely GHG-free jurisdiction (targets stated in the RCS). This gap points to the
need to reconsider the “ends and means” question of committing to 100%
renewables and increasing electricity while eliminating conventional natural gas, if
the overall goal is to reduce greenhouse gas emissions in the city.
Why, when Vancouver is already among the lowest GHG-emitting cities per capita in
the developed world, is the City pursuing a 100% renewable policy objective that
does not clearly do the best for GHG reductions? And is it realistic to be concerned
that if it does not set a 100% renewables target, that Vancouver’s estimated US$31
billion brand value (City of Vancouver RCS) would be compromised?

|"7 "
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Part 3: The Policy Context and Policy Objectives
The political culture and economic realities of British Columbia mean that
governments must balance the imperatives of ensuring reliable energy sources,
fostering a robust, diverse economy and protecting the environment. Climate
policies look likely to be strengthened at senior levels of government in Canada in
coming years; prescriptive approaches by local government may hamper their
effectiveness.

1. Provincial and local climate policy objectives
Since the previous provincial Liberal government brought in British Columbia’s first
suite of climate policies in 2007-08, the province has led the nation in climate
pricing via the carbon tax, additional regulatory mechanisms, and setting targets to
reduce emissions (enshrined in legislation) by 80% below 2007 levels by 2050. The
new BC NDP government promises to add an interim target of 40% emissions
reductions by 2030, as well as to increase BC’s carbon tax in alignment with the
federal government’s 2016 Pan-Canadian Framework on Clean Growth and Climate
Change. Sector targets set out in the BC NDP election platform promise to adopt an
emissions reduction target for buildings of 50% by 2030 – the single steepest sector
target. The roadmap is fairly clearly set out: more stringent targets and various
policies intended to achieve them will very likely be implemented at both senior
levels of government in Canada.
Part of the BC government’s suite of climate legislation requires communities to
embed GHG reduction targets into Official Community Plans or Regional Growth
Strategies. It specifically extends to cover the Official Development Plan provisions
of the Vancouver Charter (the provincial enabling legislation governing the City of
Vancouver, by which unique powers are delegated to the City.)
Arguably, the civic level of government should not even be setting independent
climate policy, as this threatens to result in a patchwork approach that sends
distortionary policy signals to the very industries (whose investments and service
areas often exceed provincial boundaries, let alone city-region ones) that can help
influence or deliver a reduction in GHG emissions.

2. The Vancouver Charter and local building policy objectives
At the civic level, there are certainly steps that local governments can take to reduce
emissions and plan more efficient communities. However, forcing market change by
one jurisdiction can only successfully be done when that jurisdiction not only has
policy leverage but also sufficient scale to effect change. The City of Vancouver’s “goit-alone” prescriptive approach and 100% renewables target presents policy
challenges for the larger metro Vancouver region, for other levels of government, for
liveability for residents, and for a variety of commercial endeavours. The RCS
together with the ZEBP and the Green Buildings policy articulate a policy approach
that is uncompromising, unrealistic and unaffordable. The City has rejected the
more balanced approach taken by the provincial and federal governments (for
|"8 "
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example by doubling the stringency of the provincial GHG emissions reduction target
for buildings), and the City’s policy is based on an overly narrow context.
Focusing on renewables as the only permitted source of energy within the city:
a) symbolises a tendency to policy over-reach, since the City alone cannot deliver
on its own promises and at the very least should be coordinating policy among
the metro Vancouver’s 21 municipalities. (After setting out the Strategy’s
goals, it passes much of the responsibility up to the provincial and federal
governments);
b) neglects to articulate or present analysis that GHG emissions are a global
commons problem and should be accounted for on that basis (it is incorrect to
draw a map around the city of Vancouver to assert that it will be fossil energyfree or emissions-free when so much economic activity within the city’s
boundaries is connected to that outside – including the generation and
provision of energy), and
c) confuses means and ends: renewable power generation is not the end itself,
but rather a means to the end of mitigating climate change. To focus
exclusively on renewables is to miss or forestall other non-renewable but nonor low- emitting energy sources, and could well discourage technology change
or innovation that can be deployed at commercial scale to further mitigate
emissions (as The Economist observed, July 15, 2017).

3. The doughnut hole problem
The population of Vancouver (631,500 people) is approximately 24% of the 2.65
million residents of the metro Vancouver and Abbotsford-Mission Census
Metropolitan Areas (Census 2016). The actions of the City will impact the region
(including businesses which account for 65% of natural gas used in Vancouver) by
adding cost and complexity to energy needs in a diverse economy. Residents and
business rely on Metro Vancouver (the entity) for water, waste, and management or
coordination of other utility functions. “Opting out” by the City of Vancouver creates
substantial inefficiencies, increases costs for other ratepayers, and jeopardizes
provincial natural gas revenue that supports city services. The fixed costs that form a
part of every natural gas customer’s bill are sure to be spread over a narrowing
ratepayer group. That means rates will go up, and up, for households, for businesses
of all sizes, for industrial users, and for public service institutions like hospitals,
schools and community centres.
The fixed infrastructure and capital stock investments minimise costs for all users
across the entire region, and are amortised over the long lifetime of these assets. BC’s
abundant natural gas reserves also generate revenue for BC and, by extension, fund
transit service in Vancouver and other investments that the City wishes higher levels
of government to make.
No efficiency-incenting programs have been put in place to facilitate a wholesale
replacement of natural gas by renewables. In the meantime, such public institutions
as hospitals, community centres and schools in Vancouver will see operating costs
increase, and may face expensive capital costs for retrofits before building systems’
normal end of life. What are the opportunity costs of channelling scarce resources
|"9 "
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for these purposes? These might include fewer school seismic upgrades, curtailed
service offerings, and higher user fees. None of these is considered in the City’s
documentation.
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Part 4: Renewable Alternatives

A challenge with setting – and then attempting to achieve – a 100% target for
supplying the city with renewable energy is that it must come from somewhere.
What are the realistic projections for renewable natural gas (RNG) or biomethane, as
the upgraded final product is called, to meet the City’s objective?

1. How much biomethane can be produced in BC?
RNG, or biomethane as we refer to it here, emits carbon dioxide when combusted. In
simple terms, it is considered desirable as a lower-emissions fuel because most
commercial sources today (landfill, agricultural, and biomass) capture the methane
that would otherwise be emitted into the atmosphere (methane has a higher global
warming potential than carbon dioxide (IPCC, Environment & Climate Change
Canada).
Biomethane is available in British Columbia in small quantities. From 2011 to 2017,
both supply and demand for biomethane have increased (Figure 8). The raw
numbers are very small however: according to FortisBC, 2017 forecast demand for
RNG in BC amounted to nearly 220,000 GJ, or less than 1% of the utility’s
customers’ overall consumption. Customers like the idea, but the three-fold premium
presents an affordability challenge for many (FortisBC).3
Figure 8: Biomethane Supply & Demand, BC & Vancouver 2011-2017(f)

Source: FortisBC

A March 2017 study commissioned by the BC Ministry of Energy and Mines on the
future availability of biomethane in BC acknowledges that any large increases in the
volume of biomethane for commercial use over the long term (projections to 2035)
will depend on significant advancements in thermochemical processing of wood
3

In August 2016, FortisBC received approval from the BC Utilities Commission to reduce its regulated
price for biomethane, from $14.41/GJ to $10.21/GJ, which now sits about three times the current
residential rate for conventional natural gas. The rate reduction request was made in response to a
widening differential between the rate for conventional natural gas which has declined substantially,
and biomethane. It was approved by the BCUC on the basis of expanding the market for biomethane,
rather than cost recovery by biomethane customers alone (BCUC 2016).
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waste. The analysis uses a fixed price of $28/GJ to estimate future supply, but does
not provide scenarios of projected production volumes at lower (or higher) prices.
As shown in Figure 9, the low scenario represents approximately what the City
claims it will source in 2050 – in other words barely enough to meet the City’s policy
goal.4 Will sufficient biomethane actually be produced? And if so, what share of the
overall provincial production would realistically be allocated for use in Vancouver?
Figure 9: Sufficient Biomethane to Meet Target?

Source: City of Vancouver | Hallbar

There is a supply gap, and therefore a credibility gap, in the City’s strategy to shift to
all biomethane from conventional natural gas. Despite official statements to the
contrary, the City’s RCS does effectively call for a ban on conventional natural gas,
and even throws into question whether biomethane is intended to fill the gap.

4

EMRG’s modeling indicates that policies in the City’s RCS alone will not promote sufficient
biomethane supply to meet targets (Zuehlke, et al, March 2017).
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Part 5: It’s All Connected

For the wider health and resilience of the economy, policymakers should be fostering
innovative downstream, value-added uses of natural gas here in British Columbia.
This builds in a wider demand base, promotes stability in the upstream end of the
industry (supporting another region of the province). It could even foster advanced
technologies that have demonstration effects and commercial success at home and
elsewhere.

1. Ripple effects
While Vancouver’s consumption of natural gas is about 10% of natural gas consumed
domestically in BC, it is all connected (FortisBC and BC Marketable Gas Summary
Table 2015). BC’s northeast is home to world-class natural gas reserves (3.4 trillion
cubic feet (NEB, March 2016)), offering British Columbians the kind of energy
security envied in many parts of the world. The well-established supply chain for
natural gas includes extraction, processing and transmission activities – and the
critical associated jobs – in BC’s northeast, to distribution at the metro Vancouver
regional level, and through to the end user. For the City of Vancouver to ban natural
gas doesn’t just affect its GHG emissions profile, it is likely to have ripple effects
elsewhere.
Ripples could be felt in five substantial ways:
a) It will likely remove choice from user groups in the city, including restaurants,
other commercial and civic/public service entities using high-efficiency
natural gas heat and power applications, and even residential users in multifamily buildings who may no longer have a choice to turn on a natural gas
fireplace.
b) It could also have regional economic effects: the metro Vancouver region is
home to the world’s largest fireplace manufacturing hub. Over one quarter of
all fireplaces sold in North America are made in the region. The Hearth, Patio
and Barbecue Association of Canada estimates that several thousand people
are directly employed in the manufacture, distribution and sale of gas
fireplaces and grills (Hearth, Patio and Barbecue Association). To effectively
ban the use of natural gas could therefore have ripple effects on metro
Vancouver employment in an important manufacturing and export sector.
c) It could impair the development and deployment of new efficiency measures
or clean technology innovations due to a misallocation of resources and higher
costs (detailed discussion in Appendix).
d) It could reduce funding for low-emissions civic improvements: domestic use
of BC’s abundant natural gas resources generates provincial revenue which in
turn can be used to fund Vancouver transit expansion and other investments.
e) Vancouver is a major service centre for British Columbia’s robust natural gas
production and processing industry in the northeast of the province. It is also
supports the goods warehousing and distribution activities that make that
industry possible. The province’s natural gas exports are good news for global
|"13 "
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climate change efforts because they displace less desirable fuels. The City of
Vancouver can align with the government of British Columbia’s stated aims of
climate progress through LNG exports by showing a positive and constructive
approach toward ever-improving use of natural gas in the built environment.

Who uses gas: Commercial kitchens in restaurants and other food service

establishments. The BC Restaurant and Food Services Association counts around
1,100 members in the city of Vancouver, nearly all of whom rely on natural gas to
power their stoves and ovens. Chefs like gas because it is fast, precise, and hot when
needed; restaurant owners like it because it is readily available, reliable and low cost.
Energy costs for the average restaurant represent about 2% of operating revenue, or
$14,000 of an average BC restaurant’s annual operating revenue of $700,000.
Profits are only about 4% of operating revenue, so an increase in energy input costs
starts to eat into an already very narrow profit margin, affecting the viability of many
family-owned and small businesses in the city (Restaurants Canada, BCRFA).
Similarly, hotels estimate that energy/utility costs represent about 2% of gross
revenues (CBRE, BC Hotel Association). For now, hotel operations in the city of
Vancouver (not including restaurants inside hotels) are exempt from the City’s
natural gas phaseout plan.

2. New technologies, established energy source
Natural gas in British Columbia is not only abundant as a commodity, it can
underpin important value-added industries to the overall economy. There are
substantial value-added use opportunities within the province for natural gas, partly
as a lower-cost feedstock (such as for value-added manufacturing or the chemical
industry), and partly as a fuel source to displace higher-emissions sources.
While transportation is not a focus of this paper, it should be noted that there is a
healthy research and development cluster in metro Vancouver (for example at UBC’s
Clean Energy Research Centre) and at commercial enterprises advancing natural gas
solutions for emissions reductions, particularly in heavy-duty transportation (truck,
marine and rail). BC-invented natural gas technology is on the road in medium duty
applications such as transit fleets. Civic fleets – including that of the City of
Vancouver – are sensible places to deploy lower-emissions vehicle technologies, even
though such an obvious “demonstration effect” opportunity does not appear in the
transportation section of the RCS, nor is it widely evident in present City practice.
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Part 6: The Cost of Building, the Cost (and Quality) of Living

It is one thing to put forward a directional document such as the RCS to guide an
energy transition for affected industries and the public to consider. It is another to
enshrine an expensive energy transition in a Bylaw. The City’s Green Buildings Policy
and Bylaw seek to eliminate conventional natural gas from all new buildings by
2030, and from all uses by 2050.

1. How much more expensive are we prepared to be as a city?
Housing availability and affordability are proving to be stubborn, complex problems
facing the metro Vancouver region, especially Vancouver itself. While the civic level
of government can only do so much to improve the situation, the City’s suite of
Greenest City policies, strategies and in particular the Zero Emissions Building Plan
sidestep the housing affordability question altogether.
The ZEBP analysis estimates that the cost
impacts of its bylaw will be manageable
for builders and developers. However, it
is clear that the cost savings touted by
the City from an operating perspective
are static (fixed to 2016 dollars and
energy prices) and do not take account of
the probable energy cost increases
outlined above. Nor does it connect back
to the other relevant documents under
the Greenest City umbrella. How much more will residents and businesses actually
pay for their energy? Is prescribing energy sources appropriate public policy in light
of anticipated reduced energy demand through efficiency? (See Appendix for more
detail.)
The Renewable City Strategy estimates
that of all buildings (measured by floor
space) in Vancouver anticipated by
2050:
• 30% would be built prior to 2010
• 30% will be built between 2010
and 2020
• 40% will be built after 2020

“If people really want to put in natural gas for the next 15, 20

Since it is crystal clear
years, there’s really no issues with that at all,” said Doug
that this Bylaw is
Smith, the City of Vancouver’s director of sustainability.
intended to force long“Beyond that, once we start moving toward 100% renewable,
term change in the way
which is the 2050 goal, that’s so far out in the future, we really
multi-use buildings are
don’t know what that path looks like. We just know we need to
constructed and
walk in that direction.”
(Business in Vancouver, January 10, 2017)
operated, it is an
unfortunate omission
that neither a net
present valuation of future energy costs nor some time-series modeling is presented
that acknowledges the impact of the RCS energy supply goals."5 The City’s claim of
“modest” cost increases simply doesn’t hold water in the face of almost certain cost
increases for a multitude of energy sources to the City: hydroelectricity, biomethane,
and district energy systems (should additional third party systems be approved by
the BCUC).

5

Zuehlke et al (EMRG, SFU March 2017) have modeled and analysed some of the probable policy
effects - and gaps - of the RCS. A quantitative estimate of energy price increases for commercial,
residential and industrial consumers of energy would be a valuable additional contribution to
understanding the policy implications.
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About the only source of energy that is forecast by credible agencies worldwide and
in Canada to remain abundant and low cost is conventional natural gas, yet that is
the one energy source that is being phased out. A further forecast and time-series
analysis would be very beneficial to help the residents and businesses of Vancouver
understand exactly what they will be facing in terms of future energy costs for living
and working in the city of Vancouver.

2. What quality of life do we really want in Vancouver?
Who uses gas: Consumers. Many residents in Vancouver like to cook with gas in

their own kitchens - it is the gold standard. They like to barbecue outdoors, and they
like to use their patio space heaters. Natural gas provides enjoyment in our variable
climate, and for those who have gas fireplaces it provides a backup source of heat
should the electricity go out on a cold day or night.

A close reading of the City’s clarification statements and the documents themselves
adds up to a declining ability for residents to use natural gas in their kitchens or
connect their barbecues to a natural gas source (or even to fill a propane tank?). It
also suggests a declining ability for restaurants, pubs or other
commercial/institutional kitchens to operate their stoves, burners, salamanders and
ovens with natural gas. Restaurant patios may also lose the ability to run ambienceenhancing outdoor fireplaces, heaters and other features.
Up to a point, natural gas customers vote with both their values and their wallets.
There is limited demonstrated interest in biomethane, as long as the price premium
doesn’t widen too much from conventional natural gas (approximately 1% of
FortisBC’s customer base. FortisBC). Unlocking biomethane in sufficient quantities
to cost-effectively provide it to businesses and consumers not just in Vancouver but
around the region and province is a policy conundrum to be solved by all levels of
government, together with utilities and the private sector.
Because housing and living costs are so high relative to median incomes,
Vancouverites’ quality of life depends to a greater extent on how much it costs to
keep the lights on. A rapid and/or sustained increase in energy costs, as seems likely
from the implementation of the RCS, will make it even more difficult for residents to
live in the city, let alone to enjoy many of the amenities and attributes that
Vancouver offers.
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Part 7: Conclusion
1. Key findings and themes
It is likely that an expensive city is about to get more expensive in which to live, work
and do business. Further independent analysis is clearly required to assess the true
cost impact – and potential GHG benefit – for residents and businesses. From the
brief review here of the City’s strategy, “energy poverty” is a realistic concern for
those who live and work in Vancouver.
Local government policy that sets unrealistic aspirational goals can result in a
misallocation of public and private resources, distorting the liveability and diversity
of the economic fabric of the city.
For cost, resilience and stability imperatives at the city-region level, a prudent
approach is a diverse range of energy sources that maximises efficiency and seeks to
lower the GHG intensity of the energy mix over time, utilising existing long-lived
infrastructure that provides stable and low cost supply for residents and businesses.

2. Toward a smarter approach to long-term energy planning in the metro
Vancouver region
Policy mechanisms to plan for the long term and foster a lower GHG energy mix for
the metropolitan Vancouver region – based on sound analysis – could include:
•

incentivising the supply side for the expansion of renewable natural gas
generation, collaborating among senior levels of government and the private
sector;

•

incentivising the demand side for biomethane through differential pricing for
the commodity itself (aside from the carbon tax), and perhaps through capital
cost or tax breaks that supports existing building operators to increase the
proportion of biomethane in their natural gas mix.

•

coordinating energy planning among all 21 local governments in the region to
avoid the “doughnut hole” problem of a single jurisdiction potentially
stranding infrastructure and raising costs for a narrower ratepayer base.

•

working collectively with other metro Vancouver municipalities to set realistic
region-wide goals, and reduce costs through policy and regulatory
coordination and common procurement.

•

above all, minimising energy cost increases to be borne by residents and
businesses, who already face steep affordability and competitiveness
challenges to living, working and operating in Vancouver.
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Appendix
Below are more detailed discussions of themes referenced in the main body of the
paper.

Part 2: Section 3
Projections for energy use and costs in the city: scenario for natural gas,
biomethane and electricity
BC is blessed by an abundance of energy options: large scale hydro, natural gas, and
a variety of renewables (Electricity Purchase Agreements between independent
power producers and BC Hydro include run-of-river hydro, wind, solar and
biomass), and there are resources and technologies that have not yet even been
commercially harnessed. The NEB’s long term projection (to 2040) indicate that the
country – and specifically BC – is neither going to run out of natural gas production
anytime soon (in a high price scenario production in 2040 ramps up to around 750 x
106 m3 per day, in a low price scenario it flatlines at around 400 x x 106 m3 per day),
nor are prices likely to get out of hand for businesses and consumers.

"
Source: NEB 2016

The NEB’s 2040 price forecast at Henry Hub, Louisiana (a benchmark for North
America) even in a high price scenario, tracks below USD$6. Natural gas is forecast
by reputable agencies to be a mainstay of the North American energy mix for many
decades. This would correlate roughly to approximately $12/GJ at Fortis BC’s
commercial rate.
For biomethane, the present regulated rate of ~$10 could rise to $28 in 2035,
reflecting the fixed price used in the BC Ministry of Energy and Mines’ commissioned
study for the future availability of biomethane.
We have not included electricity rates in our scenario, but consulting BC Hydro’s
2016 Revenue Requirement Application together with provincial government policy
statements on rates, it is reasonable to expect electricity rates in BC to increase,
albeit in a controlled fashion. A very conservative estimate of a 2.5% increase in
prices every other year from 2017 to 2040 for commercial customers from a starting
point of ~$25/GJ would result in a price of $33/GJ.

Part 2: Section 4

Achieving GHG Emissions Reduction Goals
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Improving energy efficiency and reducing demand for energy are two of the most
effective strategies for minimising GHG emissions, but it is not clear from the
technical and policy literature that fuel shifting is as effective (both are briefly
outlined below). The City’s RCS projects an increase in electricity use of about 20%
over 2014 by 2050 if it achieves its policy objectives, otherwise the increase is about
10% in a business-as-usual scenario. The GHG impacts of the policy change are not
presented in the public documents. However, an appropriate analysis would take
into account not only the GHG emissions factor for hydroelectricity in BC (between
10 and 30 kg of GHG emissions per megawatt hour (MWh) of energy produced,
while natural gas is 180 kg/MWh (BC Hydro)), but also around the Western
Electricity Coordinating Council (WECC) region – comprised of BC’s electricity
trading partners in Alberta and the western US states.
If Vancouver’s electricity demand goes up by 20% (from 17.7 GJ in 2014 to about 21.3
GJ in 2050) in response to the RCS while driving down the use of natural gas, the
marginal emissions are not zero. The marginal emissions rate (486 kg/MWh) is an
appropriate factor to account for the emissions associated with additional electricity
supplied to the grid in any part of the WECC (more accurate than the average rate).
(Source: various/Carnegie Mellon, Marginal Emissions Factors for the U.S.
Electricity System, Environmental Science & Technology 2012). Assuming long-lived
electricity generation assets remain stable around the WECC, the factors above
indicate a net increase in GHG emissions per MWh of new energy produced would be
486 kg/MWh – 180 kg/MWh = 306 kg/MWh.
If this is incorporated into the City’s estimate that 100% renewable generation in
2050 will still mean that Vancouver is not 100% GHG-free (RCS), it should
reconsider the “ends and means” question of whether adding electricity while
eliminating conventional natural gas is the best path to reducing greenhouse gas
emissions in the city.

Part 2: Section 4

Upending building policy to achieve GHG reductions
The Green Buildings Policy proposes to upend a standard efficiency metric, which
takes account of the cost part of the equation by prioritizing conservation of the most
expensive fuels – each of which already has a carbon price embedded according to
its GHG intensity – and proposes an even more stringent energy reduction target:
“The current [i.e. prior to 2017] version of the Policy requires new buildings to be
22% more energy cost efficient than required in the Building By-law. Energy cost
savings is the efficiency metric utilized by ASHRAE 90.1, the standard referenced in
the Building By-law. Regulating energy cost prioritizes conservation of the most
expensive fuels. In British Columbia this can place a lower priority on reducing
lower-cost, higher-carbon fuels. Regulating energy use treats energy savings from all
fuels equally. While it varies with building type, a 22% energy cost reduction typically
corresponds to 25-40% energy use reduction. After input from industry experts, staff
concluded that a 35% reduction in energy use represents a challenging yet attainable
target for all other building types.” (City of Vancouver, Green Buildings Policy)
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The BC carbon tax is not taken into account in this policy change, nor is the likely
future carbon pricing scheme introduced by the federal government.

Part 3: Section 2

City of Vancouver authority
Several sections of the Vancouver Charter grant the City authority to develop and
implement the Green Buildings Policy and the Zero Emissions Building Plan. The
City of Vancouver’s powers under the Vancouver Charter include:
•
•

•

•

Establish and operate a district energy utility system (section 300.1)
Make bylaws concerning construction, including where the conservation of
energy or water is concerned; or concerning the reduction of greenhouse gases
is concerned (section 306)
Make bylaws concerning an official development plan (section 562) and
specifically under subsection 562.01: “An official development plan under
section 562 must include targets for the reduction of greenhouse gas
emissions in the area covered by the plan, and policies and actions of the
Council proposed with respect to achieving those targets.”
Broad powers under a wide-ranging Zoning Bylaw (section 565).

Part 3: Section 2

The policy effects of the RCS and Green Building Policy
Some influential climate and energy efficiency thinkers point out that setting a 100%
renewable target “confuses means with ends” and that it is a “sideshow”, when the
main purpose is to reduce greenhouse gas emissions (Amory Lovins, Co-Founder
and Chief Scientist, Rocky Mountain Institute, in The Economist, July 15, 2017.)
Emissions efficiency through new technologies such as direct air capture to separate
CO2 from the atmosphere; and smart use of the energy grid (for example the Rocky
Mountain Institute’s WattTime partnership with Microsoft that uses localised grid
data on the energy mix to pick the “smartest” time of day to use a given application),
are but two innovative ways that GHG reduction objectives can be pursued without
being constrained by a prescriptive renewables policy (Rocky Mountain Institute,
The Economist).

Part 4: Supplement
Integrating Renewables
In terms of energy supply, BC is a jurisdiction already blessed with substantial clean
energy sources (mainly hydroelectricity), abundant natural gas and a myriad of
renewable options. To articulate a goal of “grid scale” renewables, as the RCS
frequently does, implies that the more there are, the greater the reliability will be.
Grid scale wind and solar and run of river will only deliver more power when the
wind blows, the skies are bright and during spring freshet. Until grid scale storage
systems are widely deployed, baseload power and dispatchable capacity (meaning
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hydro and natural gas in British Columbia) will be needed (see op-ed by Mark
Jaccard, Vancouver Sun, August 3, 2017). 6
One city jurisdiction alone simply cannot assure reliability of energy supply. District
energy systems do make sense for some applications and in some settings, but
according to the BC Utilities Commission’s ruling on Creative Energy Platforms
(formerly Central Heat Distribution) which forms part of the City’s proposal to
compel downtown buildings to connect to its pricier woodwaste power source, it is
not in the public interest to force buildings onto district energy. Nor, based on a
close reading of the Vancouver Charter, may the City compel users to connect to a
third-party district energy system. The developer community has its reservations as
well – the Urban Development Institute points out that its members anticipate their
new buildings will be sufficiently energy-efficient that district energy systems may
not be cost-effective to build or service even a cluster of condominium towers or
commercial high-rises over the medium to long term.

Part 4: Case Study Supplement
Biomethane Leader: Sweden
Sweden has set a 100% renewable energy target for 2040, and as of 2012 passed the
50% target set for 2020. Energy policy is intertwined with climate policy (Sweden
has the world’s highest CO2 tax at ~EUR 137/tonne). Energy use within the
residential and service sector is dominated by district heating, electricity, oil and
biofuels. The expansion of biofuels has helped Sweden stand out as a country that is
only 30% dependent on fossil fuels (in contrast to the global average of 80% (World
Bank based on IEA data) and European average of approximately 70% (European
Environment Agency).
How has it achieved it: various policies at the national level, including a green energy
certification program instituted in 2003 to foster renewables, district energy
systems, energy conservation and the CO2 tax.7
More specific to biomethane development, it has been fostered by several policy
instruments: a 2011 tax change allows the use of “green gas” across different grids;
the distributor balances input and consumption in the grid; and consumers may elect
to purchase 100% biomethane. As of 2014, biomethane production was 1.8
terawatts, derived 40% from wastewater treatment plants, 38% from “co-digestion
plants” and the remainder from landfills, industrial wastewater and farms.
Biomethane is deployed principally in vehicles (57%) (for which a suite of policies
and incentives are in place), and heating applications (24%). Challenges include:
degree of sustained political focus; uncertainty about biomethane production
6

Both the Swedish electric system operator and the International Energy Agency’s World Energy
Investment report for 2017 cite a concern about declining investment in “flexible assets” that help
keep the power grid stable and meet peak demand.
7
While Sweden’s electricity prices were high for households and industry (debate continues about the
role of the CO2 tax in industrial employment losses during the 2000s), Sweden claims economic
growth (60%) is uncoupled from GHG emissions (decreased by 25%) since the introduction of its tax
in 1991 (World Bank 2016). A combination of factors has resulted in over-capacity of the electricity
supply, meaning a decline in the cost of energy. Sweden’s household electricity prices in 2015 were
below the EU average, although gas prices tracked higher than average (EU, Eurostat).
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regulations (at EU level); competition from electricity and biodiesel (Swedish Gas
Association 2016).
In 2016, a framework agreement was established by broad national political
consensus (if not unanimously endorsed by all political parties) that provided a
roadmap on how to achieve the 2040 renewable target for the country as a whole. It
provides clarity and long term goals for all actors – at an authoritative level of
government – and is intended to align with the three EU pillars of energy
cooperation: ecological sustainability, competitiveness and security of supply.
Two takeaways:
Sweden’s examples in electricity generation for heat and power, in transportation,
and in city adoption of district energy, are different from COV in two important
ways:
• Policy is being set at national government level, and to EU directives; where
cities develop their own plans, they are congruent with the national plan.
• The share of energy sources is not mandated in pursuit of the target,
encouraging innovation and cost-effective resource deployment.

Part 6: Section 1
Green Building Policy and Affordability
Building on the 2010 Green Buildings Policy for Rezonings, the City expressly
continues its long tradition of using its powers over zoning to “help transition
industry toward more sustainable building practices.” In particular, the ZEBP
establishes local building policy objectives that: “… adopt a target to reduce
emissions from new buildings by 90% as compared to 2007 by 2025 and to achieve
zero emissions for all new buildings by 2030 including intermediary time-stepped
GHG emission and thermal energy demand targets as described in the Plan.” (City of
Vancouver, Green Buildings Policy 2017)
Nowhere in the ZEBP or in staff’s report/recommendations to Council is
“affordability” included in the criteria for moving to zero-emissions buildings. The
Plan is not realistically costed out, nor does it connect the policy objectives to the
City administration’s commitments to improving affordability for current residents
and businesses, or for future residents and businesses. In fact, it does the inverse: the
ZEBP directs “staff to build all new City-owned and Vancouver Affordable Housing
Agency (VAHA) projects to be Certified to the Passive House standard or alternate
zero emission building standard, and use only low carbon fuel sources…” (City of
Vancouver ZEBP).
The Cost Effectiveness section of the Green Buildings Bylaw and the accompanying
Appendix C that spells out overall costs, indicates that construction costs for multifamily dwellings will decrease, and that for a building operator the “slight increase”
in energy costs will be offset by slight reductions in maintenance and capital
replacement costs, due to simplified mechanical systems.
However, operating affordability for residents and businesses is a step removed from
cost effectiveness for builders and operators, and appears not to be accounted for in
any of the documentation offered by the City. Three points are worth noting here:
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1. The developer community has indicated it is comfortable with the more
stringent requirements in the Bylaw and ZEBP: it broadly agrees with the cost
estimates for construction in the Appendix C to the Bylaw, and has
successfully encouraged the City to shift to a stepped approach to bring in
some of the tighter standards. However, it remains clear that increased
energy costs (which are not fully accounted for in the City’s modeling) given
the shortages and excessive cost of renewable energy outlined above, are sure
to be passed along to consumers. Developers are not typically (but
sometimes) the eventual building owners and managers, and their concerns
over affordability of the City administration’s desired change are more likely
limited to construction costs and possible impacts on sales.
2. On the other hand, managers and owners of existing buildings have a much
more substantial set of considerations to comply with the new standards, and
in particular the de facto phaseout of natural gas. As a practical matter,
building envelope retrofits and installation of new heating and cooling
systems (particularly if the existing equipment has not yet reached end-of-life)
are much more complex and expensive than designing a new building with
simplified mechanical systems. Organisations like the Building Owners and
Managers Association of BC (BOMA-BC) have instituted a best practices
regime for building efficiency and minimising energy use by its members. By
and large, existing operators are doing their best to be cooperative, but the
costs to achieve the “challenging yet attainable target” set out in the Green
Buildings Policy could well be onerous.
3. The City’s energy cost estimates in Appendix C to the Bylaw are of limited
utility in assessing the real long-term costs to be borne by residents and
businesses. It is curious that it applies a residential cost comparison between
the old and new policies to demonstrate the cost effect of the policy change
(for an 850 square foot unit the monthly bill is estimated to go up by $6.00)
using the same 2016 prices and presumably volume proportions for natural
gas, electricity and “neighbourhood energy utility” (NEU) heat in both the
present and future scenarios. Similarly, for office/commercial buildings, it
estimates a 9% energy cost savings annually – but utilises exactly the same
prices for natural gas, electricity and NEU heating pre and post the policy
change. Applying static 2016 energy costs to buildings not yet under
construction fails to take account of the likely upward pressure on energy
prices for residents and businesses over the coming decades.

|"23 "
"

Resource Works Research | Evaluating Energy - City of Vancouver

Materials and Organisations Consulted
BC Hydro, 2016 Revenue Requirement Application to BC Utilities Commission
BC Hydro, Greenhouse Gases (Emissions Factors)
BC Utilities Commission, Creative Energy Vancouver Platforms Inc. Application for
Reconsideration and Variance of Order G-88-16, Order (September 26, 2016)
BC Utilities Commission, FortisBC Biomethane Energy Recovery Charge Rate
Methodology Decision (August 12, 2016)
British Columbia Hotel Association, interview and data provided
British Columbia Restaurant and Foodservices Association, interview and data
provided
Building Owners and Managers Association of British Columbia, interview
Business Council of British Columbia, Progress Report on Greenhouse Gas
Emissions Released (August 23, 2017)
Business in Vancouver
Bennett, Nelson, “City’s gas plan generating concern and confusion” (January 10,
2017)
Canadian Biogas Association, Renewable Natural Gas in BC is Now More Affordable
than Ever (undated)
Canadian Gas Association, Various Statistics
Siler-Evans, Kyle, Ineŝ Lima Azevedo, and M. Granger Morgan, (Department of
Engineering and Public Policy, Carnegie Mellon University), “Marginal Emissions
Factors for the U.S. Electricity System”, Environmental Science and Technology, 46
(9) (2012)
CBRE, analysis of Canadian hotels costs as a share of revenue (undated)
City of Vancouver:
Renewable City Strategy (2015)
Zero Emissions Building Plan (2016)
Green Buildings Policy for Rezonings (2017)
Conference Board of Canada, Doing More With Less. Energy Efficiency Potential in
Canada (August 2017)
Environment and Climate Change Canada, Canadian Environmental Sustainability
Indicators: Greenhouse Gas Emissions (2017)
The Economist, A green red herring: Better to target zero emissions than 100%
renewable energy, (July 15, 2017)
The Economist, At what cost? Can the world thrive on 100% renewable energy?,
(July 15, 2017)
Environment and Climate Change Canada, Global Warming Potentials (based on
IPCC Fourth Assessment Report)
European Union, Eurostat, Energy Production and Imports (June 2017)
|"24 "
"

Resource Works Research | Evaluating Energy - City of Vancouver

European Union, Eurostat, Energy Price Statistics (July 2016)
European Environment Agency, Primary Energy Consumption by Fuel
FortisBC :
Natural gas and biomethane historical data
Energy cost comparisons
Public statements and letters
Global Legal Insights, Energy Profile of Sweden (2017)
Government of British Columbia, BC Marketable Gas data table (2015)
Government of British Columbia, Local Communities Climate Action Charter
Government of British Columbia, Vancouver Charter
Government of Sweden, Energy Use in Sweden
Hallbar Consulting, Research Institute of Sweden, Renewable Natural Gas Supply
Projections for Government of British Columbia (March 2017)
Hearth, Patio & Barbecue Association of Canada, interview and documents
International Energy Agency, World Energy Investment (2017)
International Energy Agency, World Energy Outlook (2016)
Jaccard, Mark, “BCUC must consider “dispatchability” in Site C review” Vancouver
Sun (August 3, 2017)
Municipalities in Sweden powering cities from renewable energy sources, Phys.Org
(January 13, 2015)
National Energy Board, Canada’s Energy Future 2016: Update – Energy Supply and
Demand Projections to 2040
National Energy Board, The Unconventional Gas Resources of MississippianDevonian Shales in the Liard Basin of British Columbia, the Northwest Territories,
and Yukon - Energy Briefing Note (March 2016)
Restaurants Canada, data provided
Rocky Mountain Institute, WattTime
Statistics Canada, Census 2016
Swedish Energy Agency, energy production data tables (for 2015)
Swedish Gas Association, Present status and future projects of biomethane in
Sweden (May 12, 2016)
Urban Development Institute, interview, public statements and letters
World Bank, When it Comes to Emissions Sweden Has its Cake and Eats it Too
(2016)
World Bank, Fossil fuel energy consumption
World Economic Forum, 30 US cities sign up to run entirely off renewable power
(August 9, 2017)
World Economic Forum, The Future of Electricity in Fast-Growing Economies
(2016)
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Zuehlke, Brett, Mark Jaccard, and Rose Murphy, Can Cities Really Make a
Difference? Case Study of Vancouver’s Renewable City Strategy, EMRG, Simon
Fraser University (March 14, 2017)
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