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Introduction
The Government of Canada has announced its intentions to develop a national clean
fuel standard (CFS). The standard will require reductions in the carbon footprint of the
transportation fuels supplied in Canada based on lifecycle analysis. Consultations will
inform the development of a regulatory approach under the Canadian Environmental
Protection Act (CEPA).
The stated overall objective of a clean fuel standard is to achieve annual reductions of
30 mega tonnes (Mt) of GHG emissions by 2030. This reduction will provide a
significant contribution towards achieving Canada's commitment of 30 percent
emissions reduction below 2005 levels, by 2030. This reduction is like removing over 7
million vehicles from the roads for a year.
Friends of the Earth Canada sees the development of a Clean Fuel Standard for
Canada as, potentially, an important first step in reducing Canadian’s reliance on
carbon intensive fuels for transportation and heating and an important part of Canada’s
plan to meet its commitments to reduce greenhouse gas emissions. As well, a Clean
Fuel Standard could provide important support for Canada’s economic innovation
strategy by stimulating the development of sustainable, alternative fuels and the
infrastructure to produce them.
However, Friends of the Earth is concerned that an inadequately designed Clean Fuel
Standard might become a cosmetic exercise that merely “sanitizes” the image of the oil
industry and, therefore, prolongs the use of fossil fuels for transportation and heating
uses rather than supporting a just transition off fossil fuels.
Further, Friends of the Earth believes greenhouse gas emission reductions cannot be
the sole determinate of “clean” fuels. Rather, a “clean” fuel definition must address all
emissions and other environmental factors associated with the growing or extraction,
refining, transportation and combustion of fuel. This should include, though not be
limited to, air emissions, land use implications, increased nutrient use and run-of, the
prevalence of pesticide applications, impacts on water, uncertain ecosystem health and
biodiversity implications and consideration of societal benefits.
Friends of the Earth Canada’s wishes to engage in the consultation leading to a
Canadian Clean Fuel Standard in order to:
•
•
•

help build an inclusive and transparent ‘science evidence base’ that will provide
the basis for decisions on policy and practice;
learn from success and failure of earlier programs and policies; and,
stimulate the replication, ‘scaling up’, and successful deployment of effective and
sustainable alternative fuel technologies and approaches.

Environment and Climate Change Canada, to date, has not provided sufficient
information on the science and policy underpinning a Clean Fuel Standard to give
Canadians confidence that it will achieve its stated goals.
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This paper puts forward 13 fundamental questions designed to assist Environment and
Climate Change Canada in creating a Clean Fuel Standard based on science and
evidence so that Canadians can be confident the CFS will reduce greenhouse gas
emissions while improving the environment and the economy.

Background
Budget 2016 announced funding of $56.9 million over two years, starting in
2016–17, to Transport Canada and Environment and Climate Change Canada to
support the transition to a cleaner transportation sector, including an emphasis on the
development of regulations and standards for clean transportation technology. Funding
was also to support Canada's continued participation in the development of international
emissions standards for emissions from the international aviation, marine and rail
sectors, including through the International Maritime Organization and the International
Civil Aviation Organization
A variety of regulatory approaches are used throughout the world to reduce the
emissions related to the use of fuel. Domestically, the provinces of Ontario and
Saskatchewan have been Canadian leaders with effective renewable fuels
requirements since 2007. Other provinces have followed and they have adopted
renewable fuel mandates under which a minimum amount of renewable fuel is required
to be blended into gasoline or diesel.
Some jurisdictions (e.g., Alberta, Ontario, U.S.) also require that the renewable fuels
utilized meet a specific greenhouse gas (GHG) performance standard. British Columbia
has led by implementing low carbon fuel standards that require a reduction in the
lifecycle GHG emissions intensity of the fuels supplied in a given year.
The Clean Fuel Standard is envisioned to encourage the use of cleaner fuels in many
sectors of the economy, including the fuels we use in transportation, in our homes and
buildings, and the fuels that power our industries. It is to be designed so as to address a
broad suite of fuels, which could include liquid fuels (e.g., gasoline, diesel, and heavy
fuel oil), gaseous fuels (e.g., natural gas and propane), and solid fuels (e.g., petroleum
coke).
The Clean Fuel Standard would set requirements to reduce the lifecycle carbon
intensities of fuels supplied in a given year based on lifecycle analysis. By contrast to
renewable fuel mandates, this approach would not prescribe the particular low carbon
fuel or technology that must be used; instead, it would focus on greenhouse gas
emissions reduction.
The Clean Fuel Standard would result in decreased emissions while minimizing
compliance costs.
5

This approach, as envisioned, would foster the deployment of a broad range of lower
carbon fuels and alternative technologies such as electricity, biogas, hydrogen, and
renewable fuels.

13 Fundamental Questions Designed to Assist Environment and
Climate Change Canada in Creating a Clean Fuel Standard Based on
Science and Evidence

Currently neither the European Union nor the United States transportation fuel
community have a working definition of what constitutes “clean fuel.”
§

So, how will clean fuel be defined by Environment Canada? NRCan? Transport Canada? Agri-Food
and Agriculture Canada?

§

Will the CFS require that fuel suppliers reduce the life cycle emissions of the fuels that they sell? This
means that all emissions and other environmental factors associated with the extraction, refining
transportation and combustion of fuel are taken into account.

§

Will it require fuel providers to gradually reduce the carbon intensity of their products over time?

There may be clear economic benefits to adopting a CFS but it will be important to identify
what they are up front and how they were determined. For example, in the US, the Clean
Air Association of the Northeast States, NESCAUM, that provides technical support to the
states, recently issued an economic analysis that projects potential and clear economic
benefits in the participating states engaged in clean energy. Some of these benefits are
expected to include a reduction of dependence on imported oil, direct benefits for utilities,
construction, manufacturing, forestry, and agricultural service sectors, energy diversity,
and new jobs creation in the energy technology sector.
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However, there is currently a dearth of representative technical, environmental, and
economic data on generation, storage, transportation, use, and infrastructure
requirements at scale associated with the development of the current CFS targeted
transportation fuels (sp. largely novel energy sources like propane, hydrogen, renewable
natural gas, and electrical vehicles) under representative Canadian conditions.
§

In the absence of this baseline empirical data, how will the economic benefits be determined? Can we
expect an equivalent range of sectoral benefits like those anticipated by the US NESCAUM?

In late 2009, Environment Canada and the Department of Justice conducted a
Regulatory Impact Analysis of Environment Canada’s Renewable Fuels Regulations
under the Canadian Environmental Protection Act. They posited that GHG emissions
reduction target would require a total GHG reduction of 243 MT in 2020. Federal and
provincial renewable fuels regulations, each responsible for 2 MT reductions (for a total
of 4 MT) represent approximately 1.6% of the total reduction required
Environment Canada estimated emission reductions over 25 years of 47.4 MT at a cost
of $4.8B to industry and consumers which translated into the following costs:
•
•

23.8 MT from ethanol at a cost of $1.9B ($75.2M annually) or $79 / tonne
23.6 MT from biodiesel at a cost of $2.9B (or $118.3M annually) or $121 / tonne

The 2009 IISD report, Biofuels: At What Cost? Government Support for Ethanol and
biodiesel in Canada, demonstrated that federal and provincial governments made
investments since the early 2000’s in excess of $3.5B to support the development of
renewable fuels in Canada. These costs were not included as part of Environment
Canada’s Regulatory Impact Analysis Statement and raised the total costs for CO2
reduction via production of ethanol and biodiesel. Further, IISD discovered that the
much touted benefits associated with the Renewable Fuels Strategy were relatively
modest with less than 1% increase in income transfer to agricultural sector. Studies vary
in estimation of job numbers (e.g. biodiesel production was estimated to generate up to
4000 jobs - if production occurs in Canada).
Course Correction: It’s Time to Rethink Canadian Biofuel Policies, a study by Canada’s
Ecofiscal Commission in October 2016, found that ethanol and biodiesel policies cost
consumers and governments about $640 million a year while cutting Canada's
greenhouse gas emissions by about three million tonnes annually. Put another way, the
report says that every tonne of carbon dioxide reduced by using ethanol costs at least
$180 while biodiesel reductions cost at least $128.
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Based on IISD’s and Ecofiscal’s estimates, biofuel policies have indeed reduced GHG
emissions but at considerable costs. Overall, analysis suggests that average annual
emissions reductions over the 2010–2015 periods were roughly 3 Mt.
To help put this estimate in perspective, emissions reductions from biofuel policies
represent approximately 5.1% of Canada’s agricultural emissions, 1.5% of Canada’s
transportation emissions, or 0.4% of Canada’s total GHG emissions. These emissions
reductions have been very costly. Using estimates of both fiscal and consumer costs, it
is estimated that the cost of reducing emissions with ethanol policies was approximately
$180 to $185 per tonne, and $128 to $165 per tonne with biodiesel policies. Further,
these estimates represent a lower bound: if we use less optimistic estimates for the lifecycle emissions of biofuels, the estimated cost of ethanol policies increases to $238 to
$284 per tonne, and $189 to $596 per tonne for biodiesel policies. Emissions reductions
from these policies are very costly relative to the social cost of carbon, estimated at $41
per tonne and even those high price tags, according to Ecofiscal, may severely under
represent the true cost per tonne of CO2 reductions when the full lifecycle emissions of
biofuels are taken into account.
§

What is or will be the projected cost per tonne of carbon reduction with the imposition of the Clean
Fuels Standard and subsequent regulation(s) development and compliance?

§

How will these costs vary amongst targeted alternative fuel technologies selected by Environment
Canada?

§

What methodologies will be used to determine this cost? Will this cost include federal government and
provincial government subsidies? Infrastructure costs? Standards development? Demonstration
projects? Public Consultations?

§

What opportunities exist for public engagement in the determination of these costs?

In late December 2006, the federal government of Canada announced a Notice of Intent
to introduce a 5% average of renewable ethanol by 2010 and 2% biodiesel into
Canadian ground transportation fuels by 2012 respectively. In 2008, it further
announced its regulatory approach and specific program elements to fulfil the intent of
this strategy via a Renewable Fuels Strategy (RFS).
The impetus for this RFS strategy, considered an important precursor to the Clean Fuel
Strategy, was based on the building of biofuels’ potential to revitalize a moribund rural
agricultural sector and catalyze new market opportunities for farmers, remove upwards
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of 2.7 Mt of GHG per year on a lifecycle basis (EC 2006), and commercialize next
generation biofuels technologies.
A “Life Cycle Assessment Tool” called GHGenius was developed by Natural Resources
Canada to evaluate life cycle greenhouse gas emissions, energy balances and
emissions of existing and potential transportation fuels from the RFS.
A Strategic Environmental Assessment accompanied this initiative in 2008 with the
stated commitment that the federal government would “assess environmental and
socio-economic impacts that might arise in the upcoming years. In 2010, a Four year
funding envelope was announced. It was designed to refine and implement the RFS
regulations and attendant obligations; support scientific research and the generation of
baseline environmental science evidence; identify attendant environmental
consequences from the rolling out of program elements under the Renewable Fuels
Strategy, and identify future environmental research needs and priorities for RFS
managers of the environmental impacts likely to accrue from development of biofuels
regulations, their implementation and operation.
We understand that this analysis was to be completed on a biannual basis commencing
in 2010 and that a first draft of this analysis – Environmental Performance of First
Generation Biofuels in Canada – A Life Cycle Perspective was completed in late 2012
but never released by Environment Canada.
The RFS reporting requirements, announced in 2010, were expected to provide for an
objective analysis on the environmental impacts and unintended consequences of the
Canadian government biofuels policy. The results of this analysis are important given
existing, prevailing and conflicting scientific opinions that existed globally at the time about biofuel impacts, potential impacts outside of Environment Canada’s regulatory
control, divergent RFS interests, and recognizing that biofuels production was promoted
globally in the attempt to address global warming and rural revitalization concerns.
Complementary to the Canadian federal government RFS announcement, the US
government announced a comparable Renewable Fuels Strategy in 2008. The US
strategy contained well defined obligations imposed upon the US EPA as directed by
the U.S. Congress to report every three years on the environmental and resource
conservation impacts of the RFS program. Specifically, the EPA Administrator, in
consultation with the Secretary of Agriculture and the Secretary of Energy, was required
to assess and report to Congress on present and likely future impacts on environmental
issues, including air quality, effects on hypoxia, pesticides, sediment, nutrient and
pathogen levels in waters, acreage and function of waters, and soil environmental
quality; on resource conservation issues, including soil conservation, water availability,
and ecosystem health and biodiversity, including impacts on forests, grasslands, and
wetlands; and, on the growth and use of cultivated invasive or noxious plants and their
impacts on the environment and agriculture.
In fact, the EPA’s 2011 Report to Congress recommended that future assessments
would:
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“ … identify gaps and uncertainties in the knowledge base, inform the design and
implementation of monitoring strategies and measures for evaluating impacts, provide
comprehensive tools for comparing and evaluating development options, and provide
the scientific bases for US regulatory agencies and the biofuel industry to make
environmentally conscious decisions.”
In the intervening period and since the promulgation of the Renewable Fuels Strategy
and implementation of attendant biofuel support program elements in Canada and the
United States, a number of areas of environmental concern and contention have
evolved. They relate to:
Air emissions - Production and use of biofuels were found to release air pollutants
other than GHG that affect people and their surroundings. The quantity of these
emissions depended on various factors, including combustion technologies, emission
controls, temperature, and the level at which biofuels are blended into petroleum-based
fuels. Air pollutants from biofuels were found to include criteria air pollutants (for
example, carbon monoxide [CO], sulfur dioxide [SO2], nitrogen oxides [NOx], particulate
matter [PM], and ozone [O3]); precursors to the atmospheric formation of PM or O3
(including ammonia [NH3] and volatile organic compounds [VOCs]); and other
hazardous air pollutants, many of which are themselves VOCs (for example,
acetaldehyde, benzene, 1,3-butadiene, and formaldehyde). These pollutants have
varied effects, including damage to human health (for example, cancer, cardiovascular
disease, respiratory irritation, and birth defects) and the environment (for example,
reduced visibility, acidification of water and soils, and damage to crops).
Land use implications - The intensiﬁcation of agricultural production systems for
biofuel feedstocks and the conversion of existing and new croplands have had
environmental effects beyond their impacts on greenhouse gas emissions. The nature
and extent of these impacts are dependent on factors such as scale of production, type
of feedstock, cultivation and land-management practices, location and downstream
processing routes. Evidence remains limited on the impacts speciﬁcally associated with
intensive biofuel production, although most of the problems are similar to those already
associated with agricultural production – water depletion and pollution, soil degradation,
nutrient depletion and the loss of wild and agricultural biodiversity.
Increased nutrient use and run-off - Commercial fertilizer usage was found to be
quite high with nearly all large cropping regions across North America showing
extensive commercial fertilizer use. Fertilizer use contributes to improved yield and
maintains soil nutrient levels. Matching crop nutrient requirements with fertilizer
application has been found to be a challenge to farmers in Canada to prevent over
application and to manage costs. Over application has lead to excess nitrogen,
phosphorus, or other nutrient deposition, and has already demonstrated increasing risks
to waterways under some climate conditions such as algal blooms in Lake Erie and
zones of hypoxia in the Gulf of Mexico.
The prevalence of pesticide applications - Nearly all grains destined for any use,
biofuels, food, feed, or industrial use, have likely undergone pesticide application during
production. Crops that are used in biofuel production are grown with the same
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production practice as crops grown for other uses. Pesticides have been linked to
various human health impacts as well as ecosystem impacts.
Impacts on water - Water scarcity, including fluctuations in water availability, may be
the key limiting factor for biofuel feedstock production in many contexts. About 70
percent of freshwater withdrawn worldwide is used for agricultural purposes. Water
resources for agriculture are becoming increasingly scarce in many countries as a result
of increased competition with domestic or industrial uses. Moreover, the expected
impacts of climate change in terms of reduced rainfall and runoff in some key producer
areas across Canada, in particular, the Prairie Provinces, will place further pressure on
already scarce resources.
Uncertain ecosystem health and biodiversity implications - Uncertain
environmental factors such as nutrient and sediment runoff heavily impact ecosystem
health including fish and wildlife. Assessments of nutrient loadings from row crop
production into surface waters depend on many different factors including changes due
to weather and are therefore widely variable. In addition to resolving uncertainties about
those factors, more studies are called for on landscape level associations between corn
and soybean production and terrestrial and aquatic biodiversity, as well as biodiversityrelated services such as pollination and natural pest control. Global research results
now suggest that the foraging behaviour of bumblebees on real flowers can be altered
by sub-lethal exposure to field-realistic levels of pesticide (sp neonictinoids). This has
implications for the foraging success and persistence of bumblebee colonies, but
perhaps more importantly for the interactions between wild plants and flower-visiting
insects and ability of bees to deliver the crucial pollination services to plants necessary
for ecosystem functioning.
Consideration of societal benefits under RFS - According to the FAO (2013) the
social impacts of biofuels certification schemes remain the weakest link in most
sustainability initiative thus far. Most certification schemes, scorecards and regulations
make mention of social impacts but only seek to mitigate few of the obvious negative
impacts (minimum wage, compensation for lost land and resources) or call for
adherence to national laws or international conventions. However, evidence of how
these measures are actually implemented, or their impacts on the ground, has been
very limited, and successful cases are rare. Among the reasons are the complexity of
social impacts, and their inherently local context, often encompassing contrasting social
norms, practices, capacity, community empowerment and varied levels of political
participation. Clearly, the social sustainability dimension requires a qualitative rethink
that goes beyond mitigating few negative impacts, but rather integrates participatory
processes that ensure wider economic benefits to marginal stakeholders and local
communities, and therefore guarantees broader acceptance and long-lasting
stewardship of resources.
§

Having said this, where is the environmental baseline data resulting from the prescribed obligations of
the federal government under its RFS and CEAA obligations?
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§

What were the societal benefits of the RFS in addition to the targeted “rural revitalization" rationale.
How were they derived?

§

Was the Environmental Performance of First Generation Biofuels in Canada – A Life Cycle Perspective
completed in late 2013 ever released by Environment Canada? If not, why not? If so, where can it be
obtained? In addition, were subsequent updates completed and what is their status?

§

What is revealed by the research into environmental consequences from the RFS and associated
program elements and how has this data and considerations been used to support the responsible
development of the Clean Fuels Strategy? What provisions will be given towards more proactive
research in the determination of unintended environmental consequences of the CFS?

A number of different alternative fuels are under consideration within the CFS and
globally - with a range of attendant feedstocks, conversion processes, GHG reduction
potentials, large scale technology viability, environmental benefits and projected
environmental consequences. These candidate fuels include propane, hydrogen,
renewable natural gas, electrical vehicles, and higher blends of ethanol (E15-E85) and
biodiesel (B10-B100). Projected environmental benefits appear significant but many of
these alternative fuels have yet to be considered, developed and demonstrated yet-at
scale and under representative Canadian conditions
Furthermore, some of the more attractive alternative fuels (in terms of GHG potential
reduction) are based on the use of waste organic materials. Consider the following.
Conversion of waste organic materials from domestic animal rearing operations and
biosolids from waste water treatment facilities across Canada are only now being
explored for their inherent energy potential. They offer significant environmental benefits
including:
•
•
•
•
•
•
•
•
•
§

Substantial reduction of pathogens in manures and food wastes
Nutrient recovery and recycling
Reduction of methane emissions-a more potent GHG than CO2
Reduction of odors during storage and decomposition
Providing a natural waste treatment process
Potential for phosphorous recovery
Smaller physical footprint for organics waste processing versus composting
Reduced volume of waste for transport and land application
Efficient organic decomposition.

What are / will be the environmental criteria used to identify and differentiate amongst the various non
biofuel alternative fuels types currently targeted by the CFS and how will they be prioritized for CFS
12

consideration and assessed under representative Canadian conditions? Who will do the assessment?
When will the assessments be undertaken? What assessment mechanisms will be utilized
§

As these and other non biofuel alternatives are / will be / have been targeted as priorities under the
proposed CFS, what baseline empirical data currently exists within the federal government in such
areas as viability, costs, environmental performance, and infrastructure requirements (at scale under
representative Canadian conditions) and how will it be used for the generation and conversion of the
starter materials necessary for the targeted alternative fuels under consideration?

§

Further, what baseline empirical data currently exists within the federal government for the use of
propane, hydrogen, renewable natural gas, and electrical vehicles in such areas as viability, costs
environmental performance, and infrastructure requirements (again at scale under representative
Canadian conditions) regarding their transportation, storage, distribution and use of the targeted
alternative fuels, both individually and in combination (e.g. hybrid vehicles)?

§

How will the priorities used to determine the mix of alternative fuels be determined and by whom?

Increased alternative fuel use in Canada due to CFS new mandates will have
implications for fuel blending, transport, storage and distribution and dispensing
infrastructure, that are likely to lead to calls for new subsidies in addition to those
announced in the 2016 Budget.
Take the example of ethanol. Ethanol is both a solvent and hydroscopic, and therefore
requires specialized transportation infrastructure requirements. Should threshold levels
for ethanol production and use in Canada increase beyond their current 5% level,
governments are likely to be called upon to develop and fund the infrastructure
necessary to ensure that biofuels, (and possibly co-products), and also renewable
natural gas vehicles, and electric vehicles can get out to their intended customers. The
costs are likely to be significant.
Renewable fuels and petroleum refining industries must integrate operations. Refiners
must retool to produce special petroleum stocks for downstream blending with
renewable fuels. Rail and truck shipments will increase as ethanol blends cannot be run
through normal steel pipelines (and there are significant distances between where
biofuel is being produced and the Canadian market where the products and co-products
are likely to be utilized). Distribution systems and storage tanks must be cleaned and
dewatered (due to the hydroscopic nature of ethanol), including thousands of service
stations. Some tanks at retail outlets may require replacing, as plastic tanks
manufactured pre-1980 are not compatible with ethanol-blended fuels. In addition, most
energy infrastructure (sp electrical corridors and pipelines) in Canada runs north to
south, with little infrastructure extending eastward from Quebec (see McColl, 2009).
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Thus provinces in the Atlantic Region who were originally disadvantaged in trying to
fulfill federally mandated biofuels threshold levels under the 2010 RFS could be equally
disadvantaged even further by increased biofuel mandates, let alone storage,
transportation and distribution obligations for new sources of transportation fuels. They
currently have little ability to produce the sufficient feedstocks to meet biofuel threshold
levels and, in the case of Newfoundland and Labrador, still no access to rail
infrastructure to bring in biofuels. Imports may thus be required. (IISD 2009)
§

What changes to existing and proposed infrastructure requirements are being proposed by the federal
government so as to ensure a representative and equitable distribution of the proposed alternative
fuels in support of the CFS. How much will it cost?

§

What will be the role(s) of the federal government, provincial government, municipal government,
industry, civil society and the public in terms of determination and sharing of infrastructure costs,
routing selection, and timing?

§

How will the provinces be engaged in expansion of alternative fuel production capacities and at higher
levels? How will the “disadvantaged” provinces in the area of alternative energy (absence of feedstock,
technology, infrastructure) be engaged and under what mechanism?

The federal government rationale for supporting biofuels under the RFS and apparently
for alternative fuels under the proposed CFS is predicated on there being significant
environmental benefits in the form of GHG reductions throughout the use of life cycle
assessment. Further, they assert that these reductions and environmental benefits can
be derived and measured via the application of the GHGenius LCA tool.
GHGenius is a widely accepted carbon intensity reporting tool, developed through
funding and research by Natural Resources Canada and used by a number of
governments (BC Government in the management of the Low Carbon Fuel Standards
Program. GHGenius takes into account the carbon life cycle of a fuel from point of origin
through production, transportation, and end use. This means that a renewable fuel
which hypothetically begins as a feedstock in South East Asia, will result in a high CI by
the time it reaches BC, due to miles of transport on a vessel fuelled by marine diesel.
GHGenius measures the carbon intensity of liquid fuels using key measures of grams of
carbon dioxide equivalent per megajoule (MJ) (gCO2e/MJ). The standards could be set
at the facility level, at a sector-wide average, or set on some other basis. Carbon
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intensity is the measure of how much carbon is emitted into the atmosphere relative to
the amount of energy in the fuel consumed.
The problem with the use of GHGenius as an LCA tool is its single focus on GHG
emissions and reduction (sp. carbon intensity) solely. It does not routinely consider a
more representative range of environmental parameters (nor was it designed to) representative of the broad range and likely impacts from the biofuels life cycle in
Canada. For example, the USEPA currently employs four different LCA analytical tools
in combination, to determine the range of environmental implications from large scale
biofuels production (GREET, FASOM, FAPRI, and MODIS). In addition, some provinces
use different approaches to determination of GHG LCA’s with the BC government seen
to be favouring Sima Pro.
Finally, there was no evidence of any efforts required by a proponent to demonstrate a
“positive” GHG impact to qualify for particular subsidy programs under the RFS. These
gaps not only undermine core justifications for the previous RFS but for any new
biofuels subsidization or other alternative fuels in Canada as proposed under the CFS.
In addition, and as evidenced by 2008 audit by the Commissioner on the Environment
and Sustainable Development, this absence of GHG data appears consistent with low
priorities given to the conduct of robust environmental impact assessment. The EC audit
found that, in regards to federal government environment programs, it appears that the
government did not have the architecture or framework in place to conduct a systematic
assessment of the sustainability of all federal government activities.
New consideration is now being given to an assessment tool called ecoLCA developed
by the University of Ohio for the US National Academy of Sciences and the USEPA.
Typically most LCAs tend to focus on emissions and their impact, and they will account
for some natural resources, maybe some fossil fuels, maybe some minerals. But the
ecoLCA tool also tries to account for and accommodate a range of other services that
ecosystems offer.
Those services are divided into four areas: Supporting services (soil, pollination,
sunlight, hydro potential, geothermal, wind), regulating services (flood protection,
disease regulation, carbon sequestration), provisioning services (fuels, ores, water,
timber, cropland), and cultural services (spiritual and recreational benefits).
EcoLCA is not aimed at any specific type of user. Rather, it’s for people who are
interested in understanding the broader environmental implications of products with
possible users as varied as industrial practitioners, consumers, researchers and
policymakers.
§

Given that the RFS in 2006 was marketed on its ability to use the GHGenius LCA as a tool so as to
ensure that the targeted reduction threshold levels of 2.7 million tonnes of GHG per year were
measured, met (and ideally reduced) on a life-cycle basis, what GHG gases were measured?
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§

Were these targeted / anticipated reduction figures ever measured? Met? If so by whom? At what
costs? If not, then why not (given the estimated costs of the RFS at ~$2.5 billion Canadian)?

§

Were the measurements ever validated / confirmed by a 3rd party entity (Important given that NRCan
was both the promoter of the RFS and responsible for its governance vis-a-vis housing the GHGenius
office).

§

How can NRCan justify the use of a single LCA approach when US counterparts routinely use four
different LCA methodologies?

§

Was the data ever shared with the public?

§

Were the results ever used to optimize the GHG reduction throughout the five year mandate of the
RFS. How were the results used?

§

What reductions of GHG occurred in complementary provincial government RFSs.

§

How will / has the data been used to inform the CFS? Will GHGenius be used to verify carbon intensity
and reduction targets under the CFS? Should additional LCA methodologies like ecoLCA be utilized to
augment / replace GHGenius?

In the development of the Renewable Fuels Strategy, Environment Canada, Natural
Resources Canada, and Agriculture and Agri-Food Canada executed a number of
pivotal and simultaneous roles in the areas of regulatory development, regulatory
enforcement, national program management, technology demonstration, environmental
impact assessment and biofuels promotion. These multiple promotional / regulatory /
governance roles are likely to continue under the CFS – compounded by the addition of
Transportation Canada to the mix and the introduction of a suite of new, complex, and
unproven technologies in the transportation sector. Governance and impartiality are
critical to the successful development and implementation of the CFS. Correspondingly
there should be a pressing need to consider a 3rd party verification of various program
aspects anticipated under the CFS including, but not limited to:
•
•
•
•
§

fuel pathway carbon intensities,
reported fuel quantities (for both high and low carbon fuels), and
chain-of-custody information (for some feedstocks and finished products).
adherence to environmental assessment obligations.

Key questions to address re: authority / due diligence over the delivery of the CFS program need to
include: verification requirements, provisions to allow for continual improvement in the detection,
prevention, and correction of errors, identification and implementation of cost reducing strategies while
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maintaining verification rigor, policy consistency with other Clean Fuel Standard verification programs,
and, consideration of the unique attributes of fuel carbon intensities and fuels marketing structure.
§

Additional questions include: which model or program elements best respond to the geographic
breadth and range of pathway complexity of the CFS program in Canada; stakeholder feedback on
whether certification bodies that audit GHG lifecycle emissions and mass balance conformance should
be accredited consistent with ISO 14065: 2007 (Greenhouse gases – Requirements for greenhouse
gas validation and verification bodies for use in accreditation or other forms of recognition), ISO 17065:
2012 (Conformity assessment -- Requirements for bodies certifying products, processes and services),
or some other standard?

§

What prior experience with GHG lifecycle emissions calculations, the mass balance conformance
approach, and/or particular fuel-specific production operations and common supply chains should
verification entities specify for individual auditors? If accredited should verification/certification bodies
select audit team members based on competency requirements consistent with ISO 14066: 2011—
Competence requirements for greenhouse gas validation teams and verification teams?

Evaluating and measuring the goals and recommended actions of the CFS as they are
developed, implemented and completed will demonstrate the value of the policies /
programs by providing precise and consistent appraisals of their performance. As an
exercise, evaluation, measurement and verification (EM&V) serves three distinct
purposes: confirm energy savings and verify cost-effectiveness and reduction in carbon
intensity, facilitate energy efficiency into integrated resource planning, and inform
energy efficiency investments going forward.
•

Evaluation: The performance of studies and activities aimed at determining the
effects of a program; any of a wide range of assessment activities associated
with understanding or documenting program performance, assessing program or
program-related markets and market operations; any of a wide range of
evaluation efforts including assessing program-induced changes in energy
efficiency markets, levels of demand or energy savings, and program costeffectiveness.

•

Measurement and Verification (M&V): Data collection, monitoring, and analysis
associated with the calculation of gross energy and demand savings from the
use and operation of individual / alternative energy technologies.

The need for standardized and ubiquitous EM&V practices has increased as has gas
funding for energy efficiency and alternate forms of energy globally. Further, it has
grown over the years so that efficiency program administrators, policymakers, and the
public can have a better understanding of the energy savings resulting from energy
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efficiency investments. From 2005 to 2011, energy efficiency budgets for ratepayerfunded programs increased from $1.6 billion to $6.8 billion in the US. Currently, EM&V
for ratepayer-funded programs range from 0.5% to 5% of the total program costs with a
mean of 2.8%. In addition, as government across North America search for ways to
meet existing and new federal air regulations, EM&V can provide a means of making
energy efficiency a credible means of meeting air quality goals (aiding in the translation
of energy savings into greenhouse gas or pollution reduction). Streamlined,
standardized, and transparent EM&V enhances the credibility of these investments and
potentially enables federal-provincial jurisdictional comparisons of efficiency programs,
integration of energy efficiency into portfolio planning and forecasting processes, and
informed infrastructure investments.
There are several challenges to implementing EM&V frameworks however. EM&V is
often viewed as an expensive, time-consuming, unreliable, and opaque process. The
appropriate level of effort for an EM&V initiative will vary depending upon the program’s
complexity and whether it is a commonly offered program. In the US, the National
Action Plan for Energy Efficiency’s Model Energy Efficiency Impact Evaluation Guide
has detailed the process for implementing an EM&V framework:
1) Defining evaluation goals and scale, including which program benefits to
evaluate.
2) Setting a time frame for evaluation and reporting expectations.
3) Setting a spatial boundary for evaluation.
4) Defining a program baseline, baseline adjustments, and data collection
requirements.
5) Establishing a budget in the context of expectations for the quality of reported
results.
6) Selecting impact evaluation approaches for gross and net savings calculations,
and avoided emissions calculations.
7) Selecting who (or which type of organization) will conduct the evaluation.
§

Is there a commitment to continuous improvement of the CFS and what is planned as measurement
criteria?

In the push to subsidize biofuels at ever greater levels, policy makers appear to have
forgotten that there are other ways to reduce GHG emissions or the amount of imported
oil per vehicle-mile travelled. Alternative fuels beyond ethanol and biodiesel, alternative
drive trains such as plug-in hybrids, better fleet maintenance, and even more efficient
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gasoline and diesel engines offer great promise. Yet Canadian biofuel policies continue
to earmark benefits and mandates for specific technologies over a specific time frame.
This replaces market choices with political ones, and makes it more difficult for other oil
substitutes to enter the marketplace. Policy tools such as R&D tax credits and carbon
taxes would promote the desired policy goals without putting the Environment Canada
(sic federal government) into the position―picking winners.
§

What other regulatory, policy, economic, or technology options are being considered by Environment
Canada to reduce GHG emissions and carbon intensity by the Canadian transportation sector. How are
they being developed and by whom?

Using the example of Canada’s current Renewable Fuels Strategy, current biofuel
support policies are poorly coordinated. In fact, Canada does not have a national biofuel
strategy, but rather a federal strategy and six provincial ones in British Columbia,
Alberta, Manitoba, Saskatchewan Ontario, and Quebec. Further, individual vehicle
electrification strategies and biogas strategies are evolving in BC, Ontario, and Quebec.
Many programs are overlapping, with little apparent coordination between governments.
It is also unclear how new policy measures, such as Ontario’s, BC’s and Alberta’s low
carbon fuel standard or provincial carbon taxes, will interact with biofuel policies. In
recent years, both the provincial and federal governments in Canada had introduced a
growing list of new subsidies to biofuels, with rising financial support.
The Canadian federal government strategy for supporting renewable fuels has four
components:
• increasing the retail availability of renewable fuels through regulation;
• supporting the expansion of Canadian production of renewable fuels;
• assisting farmers to seize new opportunities in the sector;
• and accelerating the commercialization of new technologies.
Several provincial governments have introduced similar support packages. Subsidies
are delivered through a range of mechanisms including direct payments, tax
exemptions, interest-free loans, grants and—increasingly—consumption mandates.
As part of the Federal government budget announced late last year, the Government
committed to provide leadership as Canada works towards reducing greenhouse gas
emissions and improve air quality. There is recognition that a collaborative approach
between provincial, territorial and federal governments is important to reduce
greenhouse gas emissions and enable sustainable economic growth. Canada is moving
towards a Pan-Canadian Framework on Clean Growth and Climate Change that will
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meet or exceed Canada's international greenhouse gas emissions targets. Pricing
carbon will be a key element to transition Canada to a stronger, more resilient lowcarbon economy while also improving our quality of life.
At the First Ministers' Meeting on March 3, 2016, the Government, along with provincial
and territorial partners, agreed to work together to create the Vancouver Declaration on
Clean Growth and Climate Change. The Declaration is the first step in developing a
concrete plan to achieve Canada's international commitments to reduce greenhouse
gas emissions and build on the momentum of the United Nations Paris Agreement.
Budget 2016 also pledged to provide almost $2.9 billion over five years, starting in
2016–17, to address climate change and air pollution issues. This funding will:
•
•
•
•
•

Support the development of the Pan-Canadian Framework, including a Low
Carbon Economy Fund;
Help ensure that Canada meets its international obligations;
Take action to reduce emissions from Canada's largest sources—transportation
and energy;
Advance science and programming activities to better understand and adapt to
the changing climate; and
Enable evidence-based decisions to address air pollution.

On January 11, 2017, the Government of Ontario released a discussion paper titled
“Developing a Modern Renewable Fuel Standard For Gasoline in Ontario,” which
provides context for the new RFS requirements. The discussion paper explains that
Ontario aims to keep the following considerations in mind when designing the RFS
policy:
•
•
•
•
•
•
•
•
•

Ensure a level playing field for fuels, regardless of technology or origin;
Set ambitious but achievable goals;
Support near and long-term GHG emissions;
Improve diversity among low-carbon fuel options for consumers;
Provide a clear performance standard and necessary certainty to support
investments;
Consider the overall impact on fuel suppliers and consumers;
Offer flexible methods for compliance supported by transparent platforms;
Complement other related policies; and
Collaborate with the federal government to coordinate renewable fuels programs.

Ontario is seeking comments on the design options outlined in the discussion paper,
including targets and blending requirements, flexibility mechanisms, assessing lifecycle
emissions, and transparency.
§

How will the complementary program elements of Environment and Climate Change Canada and
NRCan (under the Clean Energy Program) be managed and co-ordinated.

§

How will the provinces be engaged in expansion of alternative fuel production capacities?
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§

How will the “disadvantaged” provinces in the area of alternative energy (current absence of feedstock,
technology, infrastructure etc.) be engaged and under what mechanisms?

At the July 2012 Council of the Federation meeting, Premiers agreed on the need for
the development of a Canadian Energy Strategy, which was being co-lead by Alberta,
Manitoba, and Newfoundland and Labrador. It was recognized that work to proceed
must recognizing regional strengths and priorities, respect provincial jurisdiction over
natural resources, as well as address a more integrated approach to climate change,
including reducing greenhouse gas emissions and managing the transition to a lower
carbon economy.
A Progress Report on the Canadian Energy Strategy was presented by the co-chair
premiers of Alberta, Manitoba, and Newfoundland and Labrador on July 25, 2013 at
the Council of the Federation (COF) Annual Summer Meeting in Niagara-on-the-Lake,
Ontario.
Cross-provincial and territorial teams worked on the strategy’s 10 areas of focus, which
have been collected together into three larger working groups:
Sustainability and Conservation (led by Manitoba);
•
•
•

Promoting Energy Efficiency and Conservation
Transition to a Lower Carbon Economy
Enhance Energy Information and Awareness

Technology and Innovation (led by Newfoundland and Labrador); and
•
•
•

Accelerate the development and deployment of energy research and
technologies that advance more efficient production, transmission and use of
clean and conventional energy sources
Develop and implement strategies to meet energy sector workforce needs now
and in the future
Facilitate the development of renewable, green and/or cleaner energy sources to
meet future demand and contribute to environmental goals and priorities

Delivering Energy to People (led by Alberta).
•

Develop and enhance a modern, reliable, environmentally safe, and efficient
series of transmission and transportation networks for domestic and
export/import sources of energy

21

•
•
•
§

Improve the timeliness and certainty of regulatory approval decision-making
processes while maintaining rigorous protection of the environment and public
interest
Promote Market Diversification
Pursue formalized participation of provinces and territories in international
discussions and negotiations on energy.

What steps are being taken by Environment Canada to ensure consistency and collaboration with other
federal government departments and provincial departments efforts in the establishment of a National
Energy Strategy?

The CFS will influence fuels that have to power existing and future vehicles all of which
are subject to rules and regulations of other jurisdictions beyond Canada. What can
Canada do to ensure best practices for energy efficiency in the transportation sector?
Recently, the US Government, along with the International Energy Agency, released
analytical tools and best practices for optimizing energy efficiency in the transportation
sector.
The US Model - An Energy Efficiency Primer for Governors - describes successful
actions governors have taken to further cost-effective energy efficiency.
Examples of recent actions include:
•

Conducting energy planning to analyze potential energy savings and explore
best practices;

•

Improving energy efficiency rules and standards for buildings and appliances;

•

Incentivizing spending by utilities to provide increased energy efficiency
to homes, businesses and industries;

•

Supporting innovative financing and repayment mechanisms to encourage
private sector investment;

•

Creating new efforts that use information technology to spur enhanced energy
savings by consumers and businesses; and

•

Supporting research and development through partnerships with universities and
the private sector to encourage the next generation of energy efficiency
initiatives. Don't forget to celebrate your success. Take pride in your energy
efficiency achievements - boast about them to make sure that your building
occupants and customers know what you've accomplished.
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Not to be outdone, the IEA released a document designed to help improve energy
efficiency in a number of industrial sectors. According to the IEA, the transport sector
remains one of the most challenging areas for improving energy efficiency and they
estimate that the potential energy savings achievable through improved efficiency in the
transport sector, as of 2009, are in the range of 30 EJ per year by 2030, or the
equivalent of the current annual oil consumption of the European Union.
The IEA recommends several measures to tap energy savings in this sector. Notably,
governments should:
•

Implement and periodically strengthen mandatory fuel-efficiency standards for
light- and heavy-duty vehicles.

•

Put in place policies to improve the performance of tires, air conditioning, lighting
and other non-engine components that affect a vehicle’s fuel efficiency.

•

Adopt measures such as labelling, incentives and taxes to encourage the sale of
more efficient vehicles.

•

Promote eco-driving by making it a required element of driver’s education
programmes and requiring feedback instruments in new vehicles.

•

Enable policies that increase the overall energy efficiency of national, regional
and local transport systems, and promote shifts of passengers and freight to
more efficient modes.

To achieve significant energy savings in this sector, the IEA further recommends:
Mandatory vehicle fuel efficiency standards
• Governments should adopt and regularly update fuel-efficiency standards for
road vehicles.
Fuel-efficiency standards should:
• Introduce and regularly strengthen mandatory fuel-efficiency standards for lightduty vehicles.
• Establish testing procedures for measuring fuel efficiency of heavy
• duty vehicles and adopt fuel-efficiency standards for those vehicles
• Harmonise or increase the comparability of vehicle fuel-efficiency test methods.
Measures to improve vehicle fuel efficiency
• In addition to mandatory vehicle fuel-efficiency standards, governments should
adopt measures such as labelling, incentives and taxes to boost vehicle
efficiency and accelerate the market penetration of new efficient vehicle
technologies.
• Vehicle fuel economy labels.
• Vehicle taxes to encourage the purchase of more fuel-efficient vehicles.
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•

Infrastructure support and incentive schemes for very low CO2emitting and fuelefficient vehicles.

Fuel-efficient non-engine components
• Governments should adopt measures to reduce the negative impact on fuel
efficiency of vehicle components, such as tires and air-conditioning systems, that
are often excluded from vehicle fuel-efficiency testing and requirements.
•
•
•
•

To improve the performance of non-engine components, governments should:
Adopt new international test procedures for measuring the rolling resistance of
tires, and establish labelling and maximum rolling resistance limits for roadvehicle tyres.
Adopt measures to promote proper tire inflation levels. This should include
mandatory fitting of tire-pressure monitoring systems on new road vehicles.
Introduce energy efficiency requirements for air-conditioning systems or include
the energy efficiency of such systems in fuel-economy testing.

Improving vehicle operational efficiency through eco-driving and other measures.
Governments should ensure that measures to increase the operational efficiency of
light- and heavy-duty vehicles, such as eco-driving, are a central component of
initiatives to improve energy efficiency and reduce CO2 emissions.
Governments should adopt a range of measures to improve vehicle operational
efficiency, including:
• Making eco-driving a required element of driver training.
• Requiring manufacturers to provide in-car feedback instruments in new cars.
Transport system efficiency
Governments should enable policies that increase the overall energy efficiency of
national, regional and local transport systems and promote shifts of passengers and
freight to more efficient modes.
To achieve these objectives, government should adopt transport policies that ensure:
• Users pay the economic, environmental and energy security-related costs of the
transport system.
• The transport infrastructure is built and maintained to support the most energy
efficient, economically efficient and environmentally benign transport modes.
• Urban and commercial development planning takes into account the likely
implications for transport and energy demand.
§

Against this backdrop, what steps is Environment and Climate Change Canada pursuing to ensure
optimal energy efficiency as one target under the Clean Fuels Standard. With whom will they
collaborate? How will these energy efficiency goals be captured in the CFS? How will they be
determined? Measured? Verified? And by whom?
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Appendix II – 13 Fundamental Questions Designed to Assist Environment
and Climate Change Canada in Creating a Clean Fuel Standard Based on
Science and Evidence
1)

What is the Definition of a Clean Fuel Standard (CFS)?

2)

What are the perceived, targeted economic benefits of the Clean Fuel Standard
and how will they be measured and substantiated?

3)

What are or will be the anticipated, projected costs of the Clean Fuel Standard
and any subsequent regulations?

4)

What will be the environmental and social benefits of the Clean Fuel Standard
and how will they be determined?

5)

Determination of environmental criteria for assessment of alternative fuel sources

6)

Infrastructure Requirements for Alternative Fuels in Canada

7)

Metrology and the use of GHGenius life cycle assessment methodology for the CFS

8)

Need for Potential Verifiers and Verification Bodies in Support of the CFS

9)

Need for Measurement Criteria for Continuous Improvement of the CFS

10)

Will there be other federal and provincial government regulatory and policy
mechanisms announced to reduce GHG reduction and carbon intensity?

11)

Who will co-ordinate Environment Canada’s Clean Fuels Strategy with the
Provinces and Municipalities?

12)

How will ECCC integrate the CFS alternate energy focus as “One Plank” into
the Canadian Energy Strategy?

13)

Will ECCC, Transport Canada and others acquire and evaluate best practices
for energy efficiency as an integral part of the CFS?
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