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June 20, 2016
Environment and Climate Change Canada
351 St. Joseph Boulevard, 12th floor
Gatineau QC K1A 0H3
Fax: 819-420-7410
Email: ec.egesa-ughga.ec@canada.ca
Subject:

Comments on Environment and Climate Change Canada (ECCC) draft
Review of Related Upstream Greenhouse Gas Emissions Estimates for the
Trans Mountain Expansion Project

We are writing to provide comments on the draft Review of Related Upstream Greenhouse Gas
Emissions Estimates for the Trans Mountain Expansion Project, which was published by ECCC
on May 19, 2016 (the “ECCC Report”).

The Trans Mountain Expansion Project.
Trans Mountain is the holder of the National Energy Board (NEB) certificates for the Trans
Mountain pipeline system which is operated by Kinder Morgan Canada Inc. The existing Trans
Mountain system is an approximately 1,147 km pipeline system between Edmonton, AB and
Burnaby, BC which transports a range of crude petroleum and refined products from receipt
points in Edmonton, Alberta and Kamloops, British Columbia to multiple locations in British
Columbia and Washington State.
In response to growing market demand, Trans Mountain has sought approval to expand the
existing system. The provision of enhanced access to Pacific Rim markets including California
and Asia will provide critical access to alternative markets for Canadian crude oil producers.
The proposed Trans Mountain Expansion Project (TMEP) would increase the operating capacity
of the Trans Mountain system from approximately 300,000 bbl/d to 890,000 bbl/d through a
twinning of the existing pipeline in AB and BC with about 987 km of new pipeline and associated
facilities. TMEP would therefore create new transportation capacity for up to 590,000 bbl/d of
petroleum.

The GHG assessment is part of a national framework.
Trans Mountain appreciates the opportunity to provide its feedback on the ECCC Report. Trans
Mountain recognizes that incorporating GHG emissions in an environmental assessment
processes as part of a national climate change framework will take time to complete and will
require collaboration between the government of Canada, the Provinces and territories, the
industries they regulate and the not for profit sectors. This is a worthy endeavor of which Trans
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Mountain is supportive as it is only within such a national framework that public policy decisions
can be fairly applied between among various modes of transportation and among proposed and
existing infrastructure.
Trans Mountain further understands that the ECCC Report is part of an interim process to
consider the upstream GHG effect of projects like the TMEP currently under review by the federal
government. We understand this interim process is transitional and to be applied only while the
Government moves forward with its public commitment to conduct a broad process to review the
federal environmental assessment process. Our comments are therefore offered based on the
expected interim nature of this assessment process. We would welcome further opportunity to
provide feedback on the broader GHG initiatives as they are developed between the Provinces
and Government of Canada.
While the ECCC report focuses solely on TMEP, any resulting policy decisions must consider the
overall framework of GHG emission, both in Canada and globally, in concert with the polices and
initiatives applied to regulate them within the jurisdictions that they occur.

The ECCC Report supports TMEP market analysis.
ECCC’s assessment of the petroleum market draws similar conclusions to TMEP’s market
evidence filed in the recently completed National Energy Board (NEB) hearing. Particularly that
volumes currently transported by rail and the volume of new oil sands production expected to be
completed by 2019 would be more than sufficient to fill the proposed expansion project given the
existing lack of pipeline capacity from Western Canada. In this case, TMEP is unlikely to induce
incremental production and will likely displace rail transportation which is more GHG intensive
than pipelines. This supports the conclucions that the upstream emissions calculated in the
ECCC assessment are unlikely to be incremental and would result whether the TMEP was built or
not.

Building upon the ECCC Methodology.
In our April 25, 2016 letter commenting on the proposed methodology, Trans Mountain
emphasized the importance of considering the effect of GHG policy on future intensities and the
extent to which incremental GHG emissions might be enabled by the TMEP.
Ultimately it is global energy prices, in relation to the price of oil combined with policy initiatives
such as carbon taxes and transportation costs together will determine whether and where
incremental GHG emissions will result.
In an effort to assist the assessment process Trans Mountain commissioned Navius Research to
review ECCC's proposed method and its application to TMEP. Navius Research was chosen
based on their experience in evaluating the GHG impact of pipeline projects as well as their
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experience modeling climate and energy policy. Their report builds upon the methodology of both
Part A and Part B of ECCC's approach, provides recommendations on how the method can best
inform the public about the GHG impact of new oil and gas infrastructure projects, and applies the
recommendations to provide quantitative results for TMEP. A copy of their report (the “Navius
Report”) is attached.
Overall the Navius Report “corroborates the methodology that ECCC has proposed”. From that
conclusion flow several important observations including that:







Only the 590,000 bbl/d of new capacity should be considered in the assessment.
New pipeline capacity does not necessarily enable incremental production or consumption
of petroleum.
The degree to which the estimated GHG emissions from TMEP would be incremental
depends on the expected price of oil and the availability and costs of other transportation
modes.
Transporting petroleum by rail is generally recognized as more emissions intensive than
transporting by pipeline.
For crude oil producers, investment decisions are driven by the expected price of oil along
with considerations, including costs of production and transportation to markets.
In some cases the incremental GHG emissions associated with TMEP may be zero.

The Navius Report attempts to extend the ECCC methodology in an effort to provide a more
refined assessment. The major differences are that the Navius Report derives GHG intensity
estimates that reflect current GHG policy, and uses a model of global oil markets to quantify the
extent of incremental emissions that may be enabled by TMEP.
Using historical GHG intensity estimates from existing production, as the ECCC Report does, can
be problematic because it does not reflect the leading policies many of which are being
implemented to enable Canada, the Provinces and territories to achieve their GHG reduction
commitments. Since most GHG impacts are likely to occur from new facilities, using the GHG
intensities of products from new facilities rather than all facilities more accurately represent the
incremental GHG impact of the pipeline.
More than the availability of any individual pipelines, it is global energy prices in relation to the
price of oil combined with policy initiatives such as carbon taxes and transportation costs together
that determine whether and where new GHG emissions arise. Therefore, to go beyond a
qualitative discussion of TMEP’s potential impact on Canadian and global GHG emissions it is
necessary to employ a comprehensive model of petroleum markets, which the Navius Report
demonstrates.
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The Navius Report results support those of the ECCC Report; however the estimated
incremental GHG emissions are much lower.
Overall, the Navius Report estimate of GHG emissions enabled by TMEP falls within the range of
the ECCC Report estimate although the amounts are significantly lower. The Navius Report
estimates are summarized in Table 3 of their report which is reproduced below. It shows that
while the incremental GHG emissions from Canadian extraction would be 0.1 to 0.4 Mt C02e/year
this would likely be offset by extraction reductions globally. On a well-to-tank basis the results
show that approval of TMEP would not result in incremental GHG emissions when considered
globally.

The Navius Report’s comprehensive analysis reveals that approving a new pipeline in a
jurisdiction with leading GHG reduction policies can actually reduce global GHG emissions.
Trans Mountain appreciates the opportunity to provide comment on the ECCC Report and we
look forward to assisting ECCC in its contribution to the Governments transition measures for
pipelines undergoing review. Should you have any question or concerns regarding the
assessment including these comments please do not hesitate to contact me.

Sincerely,

Michael Davies
Senior Director
Kinder Morgan Canada Inc.
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provide insightful and relevant analysis in this field because:


We have a broad understanding of energy and
environmental issues both within and outside of Canada.



We use unique in-house models of the energy-economy
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and energy analyses.
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Executive Summary
Environment and Climate Change Canada (ECCC) has proposed a method for estimating
the greenhouse gas (GHG) emissions upstream from oil and gas projects. This method
will be applied to projects undergoing a federal environmental assessment. As a result,
the environmental assessment for Kinder Morgan’s Trans Mountain Expansion project
would include an assessment of its upstream GHG emissions.
ECCC's approach has two parts:


Part A establishes a method for quantifying the upstream GHG emissions embodied in
product transported by pipeline (see the equation below). Upstream GHG emissions
would be estimated as the GHG intensity of producing a throughput in a pipeline
𝐺𝐻𝐺

(𝑃𝑅𝑂𝐷𝑖 ) times the throughput of the pipeline (𝑃𝑅𝑂𝐷𝑝𝑟𝑜𝑗,𝑖 + 𝑓(𝑎𝑑𝑗)𝑝𝑟𝑜𝑗,𝑖 ):
𝑖

𝑛

𝐺𝐻𝐺𝑖
= ∑ [(
) (𝑃𝑅𝑂𝐷𝑝𝑟𝑜𝑗,𝑖 + 𝑓(𝑎𝑑𝑗)𝑝𝑟𝑜𝑗,𝑖 )]
𝑃𝑅𝑂𝐷𝑖
𝑖



Part B establishes a method for discussing the impact of Canadian projects on global
upstream GHG emissions.

Kinder Morgan has contracted Navius Research (“Navius”) to comment on ECCC's
proposed method based on our experience in evaluating the GHG impact of pipeline
projects as well as our experience in modeling climate and energy policy. This report
summarizes Navius’ recommendations on how the method can best inform the public
about the GHG impact of new oil and gas infrastructure projects.
We applied the following criteria to evaluate ECCC’s proposed method for estimating
GHGs:


Criteria 1: Will the method provide an accurate estimate for the GHG impacts of an
infrastructure project? GHG estimates should be as accurate as possible, and reflect
the extent to which a project will increase emissions in Canada and elsewhere.



Criteria 2: Will the method encourage and complement policies to reduce GHG
emissions? A well-designed method would encourage and complement policies to
reduce GHGs. If firms or governments that will benefit from an infrastructure project
recognize that efforts to reduce GHGs would facilitate their environmental review,
they are more likely to implement policies to reduce GHGs.
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Criteria 3: Does the method adequately account for uncertainty? Estimating the
GHG impacts of any infrastructure project is rife with uncertainty. While uncertainty in
forecasting the future impact of a project is unavoidable, policy makers would ideally
understand the impact of this uncertainty. On the other hand, single point estimates
can provide the illusion of certainty, when in fact an estimate is highly uncertain.

Part A: Methodology for estimating upstream GHG
emissions
Navius is in general approval of the method that ECCC has proposed. The
recommendations discussed below are intended to refine the method to provide the best
insight into the impact of oil and gas infrastructure projects:
1. Forecasted GHG intensity estimates that include the impact of policy would
provide better insight into the GHG impact of the pipeline relative to historic values
(Criteria 1 and Criteria 2). ECCC does not describe how to estimate the GHG intensity
for each component in the pipeline. Although historic data can be used to estimate
the GHG intensities, forecasted data is likely to perform better on Criteria 1 and 2:
a. Criteria 1: Intensities based on forecasted data would incorporate the future impact
of policies that have already been introduced. In particular, the government of
Alberta plans to legislate a limit on the emissions from oil sands at 100 million
tonnes (Mt) of carbon dioxide or equivalent per year (emissions are currently at 70
Mt per year). As this policy will likely influence the GHG emissions attributed to a
project, a forecast of GHG intensity that incorporates the policy would provide
better insight into GHG impacts. On the other hand, historic data would not include
the impact of policy, and are therefore likely to be incorrect.
b. Criteria 2: Using forecasted GHG intensities would encourage governments to
implement additional policies to reduce emissions. Governments and firms that
benefit from a project would have an incentive to implement policies to facilitate
the environmental assessment. Historic intensities, on the other hand, would give
no credit to existing or new policies to reduce GHGs.
2. The method should only consider new capacity added to an expansion project
(Criteria 1). Some projects would increase capacity of an existing project. Kinder
Morgan’s Trans Mountain Expansion project, for example, would increase the capacity
of its existing pipeline from 300,000 barrels per day to 890,000 barrels per day. The
impacts of the project are only influenced by the new capacity (i.e., 590,000 barrels
per day), not the existing capacity.
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3. The method should explicitly introduce a factor to represent the incremental
production due to an infrastructure project (Criteria 1). Several authors (Navius
included) have highlighted that only a portion of the throughput in a pipeline will be
incremental. Some of the throughput in a pipeline would have been extracted
regardless of a pipeline’s approval, and shipped instead by rail. Basing the GHG
impacts on the full throughput of the pipeline is likely to overestimate the actual
impact of a project on global GHG emissions.
4. Provide unique treatment for bitumen upgrading (Criteria 2). Bitumen upgrading is
more prone to competitive pressures relative to other sectors of the upstream oil
sector. Ideally, the method used by ECCC would encourage bitumen upgrading to
remain in Canada, where it is subject to policy; and avoid more raw bitumen exports to
jurisdictions without regulations on GHG emissions. Furthermore, maintaining activity
in Canada, as opposed to elsewhere, ensures the economic benefits occur in Canada.
5. The GHG intensity of new facilities would provide a better representation for the
incremental GHG emissions due to a pipeline (Criteria 1). The approval of a pipeline
is likely to exert greater influence on whether new oil production capacity is built than
on whether existing facilities continue to operate. Therefore, most GHG impacts are
likely to occur from new facilities, and using the GHG intensities of products from new
facilities rather than all facilities will more accurately represent the incremental GHG
impact of a pipeline.
6. The method should acknowledge uncertainty (Criteria 3). Any effort to estimate the
future GHG emissions attributed to a pipeline runs the risk of appearing definite.
However, a definite answer (e.g., using historic estimates for the average GHG
intensity of oil production and assuming 100% incremental production due to the
approval of a project) could be definitely wrong. The public discourse will be better
informed if the method provided an acknowledgement of the uncertainty around the
GHG impact of an infrastructure project.

Part B: Discussion of the impacts on Canadian and global
upstream GHG emissions
We have the following recommendations for Part B of ECCC’s proposed method:
1. A discussion of the incremental impacts of pipelines could be moved to Part A
(Criteria 1). This was discussed above.
2. Incorporating the economics of oil transport would provide a more accurate
representation of GHG emissions (Criteria 1). While acknowledging that rail
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transport is relatively more costly to pipeline is important, it does not tell the full
story. Many other factors influence the relative benefit of pipeline transport to rail
transport. These include the benefit of flexibility offered by rail, lower diluent
requirements for rail, and the finite benefit from pipelines (while they operate below
capacity).
3. Provide a quantitative assessment of global impacts (Criteria 1 and 2). Alberta
plans to legislate a limit on emissions from oil sands production. This limit will change
how oil sands compare to other global resources. While oil sands are currently more
GHG intensive relative to many other global resources, the limit is likely to require a
significantly lower GHG intensity for new production. Further, this limit would
decouple incremental oil sands production from GHG emissions, as greater production
would necessitate a lower GHG intensity to remain under the limit.
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Introduction

1. Introduction
Environment and Climate Change Canada (ECCC) has proposed a method for estimating
the greenhouse gas (GHG) emissions upstream from oil and gas projects1. This method
will be applied to projects undergoing a federal environmental assessment. ECCC's
approach has two parts:


Part A establishes a method for quantifying the upstream GHG emissions embodied in
product transported by the project (e.g., pipeline).



Part B establishes a method for discussing the impact of Canadian projects on global
upstream GHG emissions.

ECCC will apply this approach to estimate the GHG emissions resulting from the
expansion of the Kinder Morgan Trans Mountain pipeline. This expansion would raise the
capacity of the Trans Mountain pipeline from 300,000 barrels per day to 890,000 barrels
per day2.
Kinder Morgan has contracted Navius Research (“Navius”) to comment on ECCC's
proposed method based on our experience in evaluating the GHG impact of pipeline
projects as well as our experience modeling climate and energy policy. This report
summarizes Navius’ recommendations on how the method can best inform the public
about the GHG impact of new oil and gas infrastructure projects.
This report:

1



Describes the method proposed by ECCC to estimate the upstream GHG emissions
from oil and gas projects. This section establishes criteria to evaluate ECCC’s proposed
method and describes a method to model the impact of pipeline infrastructure on
GHG emissions.



Provides a commentary on how to improve the methodology of both Part A and Part
B of ECCC's approach.

See www.gazette.gc.ca/rp-pr/p1/2016/2016-03-19/html/notice-avis-eng.php#nl4

2

Kinder Morgan, 2016, Proposed expansion of Trans Mountain, available from: www.Trans Mountain.com/proposedexpansion.
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2. Approach
2.1.

Overview of the ECCC’s method

ECCC’s approach has two parts:


Part A proposes a method for quantifying the upstream GHG emissions embodied in
product transported by a project.



Part B proposes a method for discussing the impact of Canadian projects on global
upstream GHG emissions.

2.1.1. Part A: Methodology for estimating upstream GHG
emissions
The objective of Part A is to quantify the Canadian upstream GHG emissions associated
with a project under federal review. When applied to an oil pipeline, this part would
estimate the upstream GHG emissions embodied in the throughput of the pipeline.
ECCC proposes quantifying the upstream GHG emissions associated with a project as
follows:
𝑛

𝐺𝐻𝐺𝑖
= ∑ [(
) (𝑃𝑅𝑂𝐷𝑝𝑟𝑜𝑗,𝑖 + 𝑓(𝑎𝑑𝑗)𝑝𝑟𝑜𝑗,𝑖 )]
𝑃𝑅𝑂𝐷𝑖
𝑖

Where:
i is the distinct component of the product;
n is the total number of components in the product;
GHGi is the annual emissions from reference source resulting from the extraction and
processing of component type i, and includes emissions of carbon dioxide, methane and
nitrous oxide;
PRODi is the annual production from reference source of component type i, expressed as
throughput;
PRODproj,i is the throughput of the component i;
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f(adj)proj,i is the adjustment made to the component i throughput to reflect only
throughput of component i that results in upstream GHG emissions.
This review focuses on:


GHG

The emissions intensity term in the equation (PRODi ). ECCC does not describe how
i

this term will be calculated. However, there are two options for estimating this term.
The first is to use historic data, while the second is to use a model to forecast this term
in the future (i.e., when the pipeline begins to operate).


Whether an additional term should be added to reflect the “incremental” impact of
a project. Currently, the method would estimate the GHGs embodied in the
throughput of a pipeline, while an alternative would be to estimate the incremental
impacts of the pipeline (i.e., the GHG emissions resulting from product that will only
be produced if the project goes ahead).

2.1.2. Part B: Discussion of the impacts on Canadian and
global upstream GHG emissions
The objective for Part B is twofold:
1. To examine whether the approval of an infrastructure project will lead to incremental
GHG emissions; and
2. To examine whether a change in oil production in Western Canada is likely to affect
emissions globally.
This review focuses on:


Moving the first objective to Part A. Rather than discussing incrementality, the GHG
impact quantified for a project should account for the incremental GHG emissions
resulting from the project.



Quantifying global impacts in a similar fashion to Part A.

2.2.

Criteria for evaluating ECCC’s proposed
methodology

We applied the following criteria to evaluate ECCC’s proposed method for estimating
GHGs:
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Criteria 1: Will the method provide an accurate estimate for the GHG impacts of an
infrastructure project? Most obviously, GHG estimates should be as accurate as
possible, and reflect the extent to which a project will increase emissions in Canada
and elsewhere.



Criteria 2: Will the method encourage and complement policies to reduce GHG
emissions? A well-designed method would encourage and complement policies to
reduce GHGs. If firms or governments that will benefit from an infrastructure project
recognize that efforts to reduce GHGs would facilitate their environmental review,
they are more likely to implement policies to reduce GHGs.



Criteria 3: Does the method adequately account for uncertainty? Estimating the
GHG impacts of any infrastructure project is rife with uncertainty. While uncertainty in
forecasting the future impact of a project is unavoidable, policy makers would ideally
understand the impact of this uncertainty. On the other hand, single point estimates
can provide the illusion of certainty, when in fact an estimate is highly uncertain.

2.3.

Modeling method

To complement the commentary of ECCC’s proposed method, this study uses the
OILTRANS model to estimate the GHG impact of approving Kinder Morgan’s proposed
Trans Mountain Expansion.
The model is used to provide key insights into how GHG emissions in the global oil
market are likely to evolve with and without the approval of Kinder Morgan’s expansion
project. The modeling is used to examine options for parameterizing the equation shown
in section 2.1.1 and how 2.1.2 could be completed with a quantitative method. In
particular, the model is used to forecast:
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The GHG intensity term in section 2.1.1 until 2035 (see section 3.1);



The incremental production attributed to approving the Trans Mountain expansion
(see section 3.4);



Global GHG emissions in section 2.1.2 (see section 4.3);



The importance of uncertainty in assessing the impact of a pipeline. This analysis does
not provide a comprehensive assessment of all factors that will influence the global oil
market, but is designed to show that uncertainty is important. To examine the effect
of uncertainty, the model is simulated with different rates of growth for oil demand

Approach

and costs for rail. These scenarios are ad hoc, but serve to show the importance of
uncertainty.
Greater detail on the model and modeled scenarios are available in Appendix A:.

2.3.1. Why use modeling?
Modeling of the global oil market provides an internally consistent framework to
estimate the GHG impact of pipeline projects. However, simulating the future of the
global oil market requires many assumptions and simplifications, so it is inherently
uncertain. Nonetheless, this uncertainty does not preclude the value of modeling:


Modeled data are likely to be better than historic data at representing future
outcomes. Historic data is unable to account for how current policies will affect future
GHG emissions. These policies will likely affect GHG emissions so historic data is
almost guaranteed to be wrong. Modeled data, on the other hand, has a better chance
of being right.



Modeling can account for important linkages in the global oil market. Oil
production in Canada is intricately linked with activity outside of Canada. Even if these
linkages are uncertain, modeling is the best tool available to inform these linkages and
provides a more robust alternative to accounting for them qualitatively.



Modeling can inform decision makers on how, and whether, uncertainty is
important. Rather than ignoring uncertainty, decision makers should embrace it.
Modeling is uncertain, in part, because the future oil market is uncertain. Rather than
providing a single point estimate for the GHG impact of an infrastructure project,
modeling provides the opportunity to examine the approval of an infrastructure
project under a wide array of scenarios and assumptions.
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3. Commentary on ECCC’s Part A
Method
The evaluation of the GHG impacts from infrastructure projects is an important
contribution to the national dialogue on whether these projects should attain federal
environmental approval. Navius is in general approval of the method that ECCC has
proposed. The recommendations discussed below are intended to refine their method to
provide the best insight into the impact of oil and gas infrastructure projects under
federal review.

3.1.

The GHG intensity estimates should
incorporate the effect of current GHG policy

The estimate of upstream GHG emissions in ECCC’s proposed method uses an estimate
for the GHG intensity of the throughput. The equation for estimating upstream GHGs
(previously introduced in section 2.1) is:
𝑛

𝐺𝐻𝐺𝑖
= ∑ [(
) (𝑃𝑅𝑂𝐷𝑝𝑟𝑜𝑗,𝑖 + 𝑓(𝑎𝑑𝑗)𝑝𝑟𝑜𝑗,𝑖 )]
𝑃𝑅𝑂𝐷𝑖
𝑖

Where:
𝐺𝐻𝐺𝑖
𝑃𝑅𝑂𝐷𝑖

is the GHG intensity of component i in the throughput of the pipeline.

The ECCC approach does not describe how to estimate the GHG intensity for each
component in the pipeline. Although historic data can be used to estimate the GHG
intensities, we recommend using forecasted data. While using historic data is likely to be
easier (as the data are available and more definite), this method has several weaknesses:


6

Pipeline and other infrastructure projects take many years to build, rendering
historic data out of date by the time the project actually influences GHG emissions.
Kinder Morgan’s Trans Mountain Expansion is expected to begin operation at the end
of 2019. Therefore, GHG intensity values estimated from historic data, which typically
lag current time by several years, will be at least five years out of date by the time the
pipeline begins operation.
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Pipeline and other infrastructure projects operate for many years following their
construction, and historic data becomes less relevant further into the future. Once
constructed, a pipeline project can operate for many years into the future. As the
pipeline project will influence emissions throughout its lifespan, the actual GHG
emissions attributed to the project will be based on the oil industry in the future (not
the past).



The GHG intensity of each component is likely to change over time, especially in
response to the policies of the government of Alberta. The Alberta government has
implemented, or plans to implement, several policies designed to reduce the GHG
intensity of each component. Since 2007, oil producers in Alberta have been subject to
the Specified Gas Emitters Regulation. This regulation has recently been
strengthened and calls for a 20% reduction in the GHG intensity of facilities that emit
more than 100,000 tonnes of CO2e per year. This policy includes several flexibility
mechanisms (i.e., the final GHG intensity for a facility may be more or less than 20%
after the policy), and the impact of these are discussed in section 3.2.3
The government of Alberta also intends to legislate a limit on emissions from the oil
sands (currently at about 70 Mt CO2e per year) to not exceed 100 Mt CO2e per year4.
To comply with the policy, the sector must either develop more slowly or the GHG
intensity for oil sands production must decline from historic levels.

Figure 1 shows a forecast for oil sands GHG emissions with historic GHG intensities and
with policy adjusted GHG intensities. The projection is based on the simulation of
OILTRANS under the reference case (see details on the scenario in Appendix A:). The
projection with “Policy adjusted GHG intensities” shows the final GHG emissions forecast
by OILTRANS with the limit of 100 Mt CO2e per year from oil sands5. Under this scenario,
oil sands producers must adopt lower GHG intensity technologies in order to expand
production and remain under the limit. In other words, the limit on GHGs reduces the
GHG intensity of production.
The projection with “Historic GHG intensities” shows the projection of GHG emissions if
historic GHG emissions intensities were applied in to the production from the projection

3
4

Alberta government, 2015, Climate leadership report to the Minister, available from www.alberta.ca.
Alberta government, 2016, Capping oil sands emissions, available from www.alberta.ca.

5

Note that the model actually reaches the 100 Mt limit by 2035. In reality, it is likely that it wouldn’t to ensure that greater oil
sands development could occur after 2035.
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4. ECCC will need to receive greater clarity on the specifics of the limit on oil sands
emissions. In particular, Alberta’s 100 Mt limit on oil sands emissions provides
“provisions for cogeneration and new upgrading capacity”6. It is unclear on how these
provisions will work, and it is not possible to fully understand the impact of this policy
on GHG emissions.

3.2.

ECCC should consider the indirect impacts of
policies

Several policies to reduce emissions in the upstream oil sector will manifest themselves
in reductions elsewhere in the economy. In particular, Alberta’s Specified Gas Emitters
Regulation (SGER) allows for compliance in lieu of direct abatement by:


Trading of compliance credits. Firms with GHG intensities above their targets can
purchase compliance credits from firms that exceed their targets. For example, it is
possible for a petrochemical plant to reduce its emissions below 20% and sell
compliance credits to an oil producer.



Offset purchases. Firms can also comply with the policy by purchasing offsets from
another sector of the economy. These offsets represent a reduction in emissions from
these other sectors.



Contributions to a technology fund. Firms can also comply with the regulation by
contributing to a technology fund at a set price. Revenue into the technology fund is
subsequently reinvested into abatement efforts elsewhere in the economy.

The accounting of GHGs given the presence of these policies has not been settled. For
example, if an oil sands facility pays a petrochemical facility to reduce its emissions,
should these reductions be allocated to the sector that achieved the reduction or the
sector that “paid for” and “bought” the reduction? In the case of contributions to a
technology fund, GHG accounting becomes more difficult, as the actual reductions
achieved from the fund are difficult to quantify.
Quantifying the indirect impacts of policies would likely require additional modeling.
While OILTRANS can simulate these types of policies, they were not considered in this
analysis.

6

Alberta government, 2016, Capping oil sands emissions, available from www.alberta.ca.
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3.3.

The review should only consider “new” pipeline
capacity

Some projects, such as Kinder Morgan’s Trans Mountain Expansion project are
expansions of existing infrastructure. Unlike other pipeline projects (e.g., TransCanada’s
Keystone XL or Enbridge’s Northern Gateway), Kinder Morgan’s project would expand
the capacity of its existing pipeline from 300,000 to 890,000 barrels per day (bpd).
Therefore, the incremental increase in capacity will be 590,000 bpd.
The environmental review should only consider the increase in capacity attributed to a
project (i.e., 590,000 bpd in the case of the Trans Mountain expansion), as the existing
capacity is not under federal review. Including existing capacity would introduce critical
issues to the assessment process:

7



Unfair advantage for new projects. As an example, say there is an existing 300,000
bpd of capacity between Alberta to British Columbia, and two new projects have been
proposed. The first would build a new pipeline with a capacity of 600,000 bpd, while
the second would expand the capacity of the existing pipeline to 900,000 bpd (i.e.,
300,000 + 600,000 bpd). Assuming the projects are identical in every other way, they
would have the same impact on GHG emissions, as they both increase capacity to
900,000 bpd. However, if the environmental review process reconsiders existing
capacity, the expansion project would receive significantly higher GHG emissions,
while emissions from the new project would be assessed as significantly lower.



Double counting. Any project undergoing more than one environmental assessment
would experience a double counting of GHG emissions. The emissions would be
counted during the first assessment and then those same emissions would be counted
again for any subsequent expansion or change to the project.



Boundary issues: what is considered to be an existing project? Many pipeline
projects across Canada employ multiple pipes that (more or less) run in parallel. For
example, total pipeline capacity from Alberta to the mid-western United States
exceeds 3,000,000 barrels per day and is operated by two companies7. If one company
makes any change to its system, what portion of its existing system would be
reconsidered under the environmental review?

For the purpose of this example, we excluded pipeline capacity going from Alberta to PADD IV.
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3.4.

The “incremental” impacts of a project could be
introduced into Part A

Although it is not explicit, Part A of ECCC's method “implicitly” assumes that all oil
transported in a new pipeline is incremental production that would not have happened
without a pipeline. The equation proposed in ECCC's Part A method can be re-written as
follows:
𝑛

𝐺𝐻𝐺𝑖
= ∑ [(
) (𝑃𝑅𝑂𝐷𝑝𝑟𝑜𝑗,𝑖 + 𝑓(𝑎𝑑𝑗)𝑝𝑟𝑜𝑗,𝑖 )𝐼𝑃𝑝𝑟𝑜𝑗,𝑖 ]
𝑃𝑅𝑂𝐷𝑖
𝑖

Where:
𝐼𝑃𝑝𝑟𝑜𝑗,𝑖 is a new parameter introduced to represent the incremental production of
component i due to the approval of an infrastructure project proj.
By excluding this parameter in the proposed method, it is implicitly set to a value of 1.
However, the impact of a project on upstream GHG emissions is dependent on the extent
to which the project leads to incremental oil production. At either extreme, if a pipeline
project simply changes the method of transport or destination but does not affect oil
production, the pipeline would not lead to any incremental upstream GHG emissions. On
the other hand, if other transportation options are restricted or unavailable (for whatever
reason), a one barrel increase in pipeline capacity could lead to a one barrel increase in oil
production.
The extent to which pipelines lead to incremental oil production is the source of most of
the controversy about the GHG impacts of pipelines, with different authors reporting
very different estimates (see Table 1). Authors that report higher fractions of incremental
production per pipeline approval typically assume that other transportation options are
not available under any circumstances. Authors that report lower fractions of
incremental production typically assess the extent to which transport by pipeline is more
economic relative to transport by rail (our estimates lie in this latter category).
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crude oil.14 It also does not reflect the experience in North Dakota’s Bakken oil resource,
which saw a 670 thousand barrel per day (from 44 to 715) increase in oil shipments by rail
between 2010 and 201415.
Second, while analysts may differ on the extent to which the throughput of a pipeline is
incremental production, this uncertainty in itself is important. The truth is that no one
knows with certainty the extent to which the throughput of a pipeline will be
incremental. Those that have attempted to model its impact (to our knowledge, only the
NEB and Navius have made this attempt with detailed models) must make many
assumptions about the future, which are highly uncertain. In our modeling, key
uncertainties include 1) the cost of rail transport, 2) the cost profile for oil resources in
Western Canada, 3) the extent to which abatement options are available to reduce GHG
emissions from the oil sands, and 4) the price for oil. Differences in these assumptions
would lead to different results. Acknowledging this uncertainty is, in our view, critical to
understanding the impact of approving a pipeline project.

3.5.

The GHG intensity of “new” facilities provides a
better estimate of GHG impacts

The GHG intensity of new facilities is likely to be a better indicator of the GHG impact of
a project. Most (if not all) incremental production expected from the approval of a
pipeline project is expected to occur at new facilities. Existing facilities are less affected
by the approval of a pipeline since they will operate as long as their revenues exceed their
operating costs (i.e. their capital costs are “sunk” and do not affect the decision). On the
other hand, the approval of a pipeline project is more likely to influence the investment in
new oil production, which will occur only if total revenues are expected to cover all
operating and capital costs.
This distinction between new and existing facilities is important since the GHG emissions
of new facilities are less costly to change, hence more responsive to policies. At an
existing facility, reducing GHG emissions could involve removing a functional piece of
equipment and replacing it with another lower-emissions unit. The abatement cost is
based on the retrofit cost and the full cost of the lower-emissions technology. At a new

14

Canadian Association of Petroleum Producers, 2015, 2015 crude oil forecast, markets and transportation, available from:
www.capp.ca.
15

Energy Information Administration, 2016, Movements of crude oil and selected products by rail, available from www.eia.gov.
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facility, the cost is only the incremental difference between the higher- and loweremissions equipment.
As both GHG policies and the approval of a pipeline project are likely to affect new
facilities (as opposed to existing facilities), the GHG intensity of new facilities would
better reflect the incremental impact of pipeline project. Figure 2 shows a forecast for
the GHG intensity of oil sands production in 2035.
Figure 2: Forecast of GHG intensity of oil sands production in 2035 (kg CO2e per barrel of
bitumen extracted)
80
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Source: Navius’ OILTRANS model, based on the reference case project with the Trans Mountain
Expansion approved.

3.6.

Bitumen upgrading and synthetic crude oil may
require unique treatment

Bitumen can be converted to refined petroleum products (e.g., gasoline or diesel) by two
main pathways that produce similar GHG emissions, but in different locations. First, raw
bitumen can be transported to market, where it is refined in a refinery with heavy-oil

15
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processing capacity16. Second, bitumen can be “upgraded” to synthetic crude oil (SCO) in
Western Canada and subsequently refined in a light-oil refinery.
While the emissions from both processes are relatively similar (upgrading emissions are
slightly higher), the key difference lies in the location of emissions. The emissions
resulting from straight refining bitumen are likely to occur outside of Canada, while the
emissions from bitumen upgrading are likely to occur in Canada with refining of SCO
occurring elsewhere.
Bitumen upgrading may require unique treatment to avoid “carbon leakage” and
maximize the effectiveness of Alberta’s limit on oil sands GHG emissions. If ECCC’s
environmental review process discourages bitumen upgrading, it is likely to lead to
greater bitumen refining outside of Canada, leading to an associated increase in GHG
emissions (i.e., “carbon leakage”). Alternatively, it may be possible to provide unique
treatment for bitumen upgrading such that activity remains in Canada, where it is subject
to the limit on oil sands GHG emissions. If the latter is possible, the unique treatment for
bitumen would achieve greater reductions in global GHG emissions.
In our view, there are two options for providing unique treatment for bitumen upgrading:
1. Conduct a thorough global analysis. A thorough analysis of the global oil market that
accounts for Canadian and global climate policy would provide insight into global
impact of approving an infrastructure project. An example of such an analysis is
available in section 4.3.
2. Allocate emissions from bitumen upgrading to bitumen extraction. This option
would be significantly more difficult, but a method could be developed to allocate
emissions from bitumen upgrading to bitumen extraction. This would then affect
extraction activity, as opposed bitumen upgrading. As bitumen upgrading is more
prone to carbon leakage relative to extraction, this method would improve the
performance of ECCC’s method.

16

Refining bitumen requires processes common in most refineries; however bitumen refining requires greater capacity for
these processes. These processes include: vacuum distillation, delayed coking, hydrotreatment, sulfur recovery, hydrogen
production, among others.
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3.8.

Understanding uncertainty is critical to genuine
insight

The recommendations provided in the sections above would introduce a greater degree
of uncertainty compared to using historic data. However, acknowledging and quantifying
this uncertainty will provide a better understanding of a project's impact than using a
single point estimate and assuming historic GHG intensities accurately represent the
future. Both the forecasted GHG intensities (discussed in sections 3.1 and 3.5) as well as
the incremental production due to a pipeline (section 3.3) are uncertain.
The analysis conducted for this study is not intended to provide a comprehensive
assessment of all uncertainties, but rather to emphasize that uncertainty is important.
The scenarios chosen are intended to show that:
1. Forecasted GHG intensities are sensitive to production; and
2. The incremental oil production due to the approval of a pipeline is uncertain.
Forecasted GHG emissions intensities would be sensitive to various factors, of which the
most important is likely to be the level of production from the oil sands. As oil sands
emissions are limited to 100 Mt CO2e per year, greater production can only occur if new
production has a lower GHG intensity (in order to remain under the limit) while less
production would allow a higher GHG intensity.
Figure 3 shows the interrelationship between production and the GHG intensity of oil
sand facilities. In all scenarios, the policy limits GHG emissions to 100 Mt CO2e, however
higher oil prices induce a greater amount of production. In order to comply with the limit,
new production would need to have a lower GHG intensity with higher oil prices
(production). With higher oil prices the GHG intensity for new facilities would be 16%
lower than with low oil prices. ECCC’s method would benefit from explicitly incorporating
uncertainty around the GHG intensity of oil sands production into its method.
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Criteria 1: Will the method provide an accurate estimate for the GHG impacts of an
infrastructure project?



Criteria 2: Will the method complement policies to reduce GHG emissions?



Criteria 3: Does the method adequately account for uncertainty?

This commentary on Part A has made six recommendations:
1. Forecasted GHG intensity estimates would provide better insight into the GHG
impact of the pipeline relative to historic values (Criteria 1 and Criteria 2):
a. Criteria 1: These intensities would be designed to incorporate the future impact of
policies that have already been introduced. As these policies are likely to influence
the actual GHG emissions attributed to a project, they would provide better insight
into GHG impacts. Therefore, using a forecast would improve the method with
regards to criteria 1.
b. Criteria 2: As infrastructure projects would receive credit for new policies to reduce
GHGs, governments that benefit from an infrastructure project would be
encouraged to enact GHG reducing policies to receive approval. Alternatively,
using GHG intensities estimated from historic data would not account for the
impact of a policy. Therefore, this method for estimating GHGs would not provide
incentives for provinces to enact policies to reduce GHG emissions.
2. The method should only consider new capacity added to an expansion project
(Criteria 1). Some projects would increase capacity of an existing project. Kinder
Morgan’s Trans Mountain Expansion project, for example, would increase the capacity
of its existing pipeline from 300,000 barrels per day to 890,000 barrels per day. The
incremental impacts of the project are only influenced by the new capacity (i.e.,
590,000 barrels per day), not the existing capacity.
3. The GHG intensity of new facilities would provide a better representation for the
incremental GHG emissions due to a pipeline (Criteria 1). The approval of a pipeline
is likely to exert greater influence on whether new oil production capacity is built than
on whether existing facilities continue to operate. Therefore, most GHG impacts are
likely to occur from new facilities, and using the GHG intensities of products from new
facilities rather than all facilities will more accurately represent the GHG impact of a
pipeline
4. The method should explicitly introduce a factor to represent in incremental
production due to an infrastructure project (Criteria 1 and Criteria 3). This
parameter is currently “buried” in the method but is implicitly assumed to be 100%
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(i.e. all production is incremental). All production may be incremental, but other
authors (including Navius) have suggested the incremental production due to a
pipeline project is likely to be less than 100%. Quantifying this value will make the
pipeline GHG impact estimate more accurate and will better acknowledge
uncertainty.
5. Provide unique treatment for bitumen upgrading (Criteria 2). Bitumen upgrading is
more prone to carbon leakage relative to other sectors of the upstream oil sector.
Ideally, the method would include the global impact of bitumen upgrading, so that
ECCC’s method does not encourage more raw bitumen exports to jurisdictions
without regulations on GHG emissions.
6. The method should acknowledge uncertainty (Criteria 3). Any effort to estimate the
future GHG emissions attributed to a pipeline runs the risk of appearing definite.
However, a definite answer (e.g., using historic estimates for the average GHG
intensity of oil production and assuming 100% incremental production due to the
approval of a project) could easily be definitely wrong. The public discourse will be
better informed if the method provided an acknowledgement of the uncertainty
around the GHG impact of an infrastructure project.
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4. Commentary on ECCC’s Part B
Part B of ECCC’s method has two objectives:
1. To assess whether an infrastructure project leads to incremental production. In the
case of a pipeline, does the approval of a pipeline lead to an incremental increase in oil
production in Western Canada?
2. To discuss how production of oil in Canada affects GHG emissions globally.
We provide two recommendations for Part B.

4.1.

The assessment of incremental impacts could
be moved to Part A.

As discussed in section 3.3, the method proposed for Part A implicitly includes whether a
project has an incremental impact on production and therefore GHG emissions, however
it is not transparent. The current assumption in Part A is that 100% of the throughput of a
project will be incremental production.
The two studies that have explicitly sought to estimate the incremental production due
to the approval of a pipeline (the National Energy Board20 and Navius) have suggested it
is unlikely that all production will be incremental. Rather, some throughput will be
production that would have occurred regardless of the approval of a pipeline, but would
have otherwise been transported by rail.
Neither Navius nor the National Energy Board can provide certainty with respect to the
amount of incremental production due to an infrastructure project. However, the two
studies have estimated a range between 11 and 29% (see Table 1). This range could be
incorporated into Part A.

20

National Energy Board, 2016, Canada’s energy future 2016: Energy supply and demand projections to 2040, available from:
www.neb-one.gc.ca.
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4.2.

The method should incorporate the economics
of oil transportation

The economics of oil transportation are complex. Many authors highlight that rail is more
costly per barrel of transport21. While costs are important and must be included in the
analysis, other factors influence the relative benefit of pipeline to rail:


Rail provides an additional benefit through flexibility. The cost of transporting oil to
the same destination is relatively higher by rail than by pipeline. However, the rail
network provides flexibility to export oil to a greater number of destinations, while
pipelines use a fixed route. In other words, the cost of transporting oil from point A to
point B is cheaper by pipeline, but rail offers the opportunity to transport oil to point
C. If point C offers a higher price for oil relative to point B, this higher price will
partially (or fully) offset the higher costs for rail22.



Bitumen transport by pipeline requires a greater amount of diluent relative to rail
transport. Bitumen must be diluted with a lighter grade of crude oil to enable
transport by pipeline. Bitumen can be diluted with a condensate (typically oil
produced from natural gas wells), a light or synthetic crude oil. In the long-term, as
production of lighter grades of crude oil declines in Alberta relative to bitumen, the
price for light crude oil (and therefore the cost of bitumen transport) is likely to
increase.



Pipelines provide a benefit while they operate below capacity. Once a pipeline
operates at or near full capacity, shippers must again move oil by rail and the cost of
rail sets the price for oil in Western Canada. Therefore, if growth in oil production in
Western Canada quickly fills a new pipeline, it will provide a benefit for a short period
of time.

When these additional factors are included in the analysis, the incremental increase in oil
production due to approving a new pipeline is diminished.

21

Flanagan E, Demerse C, 2014, Climate implications of the proposed Energy East pipeline, Pembina Institute, available from:
www.pembina.org; National Energy Board, 2016, Canada’s energy future 2016: Energy supply and demand projections to 2040,
available from: www.neb-one.gc.ca.
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The price offered by different regions is dependent on many factors. For example, does the region have existing heavy oil
processing capacity (e.g., as in the United States Gulf coast)? Is the area closer or further away from key areas of net supply?
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4.3.

A quantification of global GHG impacts would
improve the method

ECCC’s method, as currently proposed, would include a quantitative assessment of
Canadian upstream GHG emissions attributed to a pipeline project (Part A). However,
Part B would also benefit from a quantitative approach.
This study conducted an analysis to quantify the incremental impact of approving Kinder
Morgan’s Trans Mountain Expansion project. The analysis conducted here examines the
effect of approving a pipeline from the entire global oil market: from extraction to the
consumption of refined petroleum products (“wells-to-wheels”)23. Figure 4 shows a
schematic for the GHGs covered by the OILTRANS model.
The model covers GHG emissions from:


Oil extraction. Oil extraction emissions originate from a number of sources, including
venting, flaring and energy consumption. Each oil resource in the model has a unique
GHG intensity based on a variety of sources24. The GHG intensity for oil sands
operations are based on the GHGenius model25. In addition to their baseline GHG
intensities, resources have an opportunity to reduce GHG emissions through
abatement technologies that reduce their GHG intensities, and this abatement comes
at an additional cost.



Bitumen upgrading. Bitumen upgrading is a process that is relatively unique to oil
sands operations in Western Canada. An upgrader employs refinery processes, which
are discussed below.

23

Refined petroleum products are used for end-uses other than transportation, for example to provide process heat or to use
as feedstocks into the chemical industry.
24

Clearstone Engineering Ltd, 2014, Overview of the GHG Emissions Inventory. Jacobs Consultancy, Life Cycle Associates. Life
Cycle Assessment Comparison of North American and Imported Crude Oils. (Jacobs Consultancy, 2009). Jacobs Consultancy, Life
Cycle Associates. EU Pathway Study: Life Cycle Assessment of Crude Oils in a European Context. (Jacobs Consultancy, 2012). IHS
Energy. Comparing the GHG Intensity of the Oil Sands and the Average US Crude Oil (HIS, 2014). National Energy Technology
Laboratory (NETL). Development of Baseline Data and Analysis of Life Cycle Greenhouse Gas Emissions of Petroleum-Based Fuels
(US Department of Energy, 2008).
25

Brandt, A., 2012, “Variability and uncertainty in life cycle assessment models for greenhouse gas emissions from Canadian
oil sands production”, Environmental Science & Technology, (46):1253-1261. Note that the energy profiles for oil sands reported
here exclude emissions from bitumen upgrading. Energy and emissions from bitumen upgrading are accounted for in the
bitumen upgrading sector.
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Oil transportation. The model accounts for three transportation options, as well as the
economics (as discussed in section 4.2) associated with these:
o Pipeline transport. Pipeline transport typically does not produce GHG emissions
directly, but can produce emissions indirectly through electricity consumption. If
the electricity required to operate a pipeline is generated using fossil fuels, it
emits GHGs indirectly at the point of electric generation. The GHG intensity of
electric generation in BC and Alberta is based on Navius’ IESD model, as
discussed in section 3.7.
o Rail transport. The greenhouse gas intensity of rail transport is based on
Natural Resource Canada’s Comprehensive Energy Use Database26.
o Shipping. In addition to transport over land, oil is shipped internationally in
seaborne tankers.



Petroleum refining. OILTRANS has a detailed representation of the refining and
upgrading sectors. Different units have heat and hydrogen requirements, which
produce GHG emissions.



Final consumption. Finally, the combustion and use of refined petroleum products
emits GHG emissions. In fact the final consumption of refined petroleum products
accounts for about 87% of total emissions from the global oil market27.

Greater detail on the model is available in Appendix A:.
This section focuses on how approving Kinder Morgan’s Trans Mountain Expansion
project would affect global emissions from wells-to-tank (i.e., excluding emissions from
final consumption). A discussion of emissions from tank-to-wheels is available in section
4.4.
To complete the analysis, the OILTRANS model is simulated under multiple scenarios
(see details in Appendix A:). Within each scenario, the model is simulated twice: once
with and once without the Trans Mountain Expansion. As everything else is held constant
between the two model runs, the difference can be directly attributed to the approval of
the pipeline.

26
27

Natural Resources Canada, 2015, Comprehensive Energy Use Database, available from: http://oee.nrcan.gc.ca.
Based on the projection from OILTRANS in 2016.
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decoupled from growth in emissions. Therefore, the “marginal” barrel of oil produced
from oil sands (above a certain level) would have a GHG intensity of zero.


Emissions from oil transportation are important. While much of the discussion
regarding the GHG emissions from pipelines surrounds the extraction of crude oil,
shifting transportation from rail to pipeline also affects GHG emissions. Most pipelines
use electricity and therefore only produce emissions indirectly at the point of electric
generation. On the other hand, rail and shipping transport produce emissions directly
through the consumption of refined petroleum products. The Trans Mountain
expansion would operate through British Columbia and Alberta, which as discussed
have committed and/or implemented polices that will ensure the future GHG intensity
of electric generation will decline or remain low.



Emissions from petroleum refining are likely to increase globally due to the
approval of Kinder Morgan’s pipeline. The project is likely to lead to a slight increase
in crude oil extraction (i.e., the increase in production in Western Canada slightly
exceeds the reduction from other global resources), leading to an increase in refining
throughput. Further, the pipeline leads to an increase in bitumen extraction, which is
more emissions intensive to refine relative to lighter and/or sweeter grades of crude
oil.



A comprehensive analysis reveals that, with policy, approving a new pipeline may
actually reduce global GHG emissions. Figure 5 shows the increase in GHG emissions
attributed to approving Kinder Morgan’s Trans Mountain Expansion over time under
the reference case. The range of impacts for all scenarios is shown in Table 3. Based on
the analysis, GHG emissions in Western Canada increase due to the pipeline (by
between 2.7 and 4.4 Mt between 2031 and 2035. However, this increase would be
more than offset with reductions in GHGs elsewhere. Due to global shifts in
production and transportation, GHGs in the rest of the world decline by 3.6 and 5.4 Mt
per year.
The limit on oil sands emissions could completely decouple oil sands growth from
incremental GHG emissions28. However, resources in other regions are not currently
subject to the same constraint, and a reduction in extraction in these regions reduces
GHG emissions. Overall, GHGs from extraction range from a 0.1 Mt per year increase
to a 0.4 Mt reduction (on average between 2031 and 2035).

28

As discussed above, very low growth in oil sands production such that it does not reach the 100 Mt limit may lead to greater
GHGs due to pipeline approval.
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Source: Navius’ OILTRANS model. Includes indirect emissions from electricity consumption.

4.4.

Comments on considering GHG emissions from
tank-to-wheels

While ECCC’s proposed method does not consider the GHG emissions due to a project
from tank-to-wheels (i.e., the final consumption from refined petroleum products), this
section provides high level comments about whether or not emissions from final
consumption should be considered in ECCC’s method.
While any infrastructure project may affect GHG emissions from tank-to-wheels, they
should be interpreted with caution:


The GHG emissions from tank-to-wheels from oil sands are identical to any other
global resource. Gasoline produced from oil sands emits the same amount of GHGs
from tank-to-wheels as gasoline produced from light sweet crude oil. Therefore,
“carbon leakage” does not apply to emissions from tank-to-wheels.



The majority of impacts from tank-to-wheels would occur outside Canada.
Restricting oil supply with the intent of reducing GHGs from tank-to-wheels would
amount to an attempt to impose policies on the rest of the world. The effectiveness of
such an effort is highly uncertain.



GHG policy is likely to reduce the sensitivity of consumption of refined petroleum
to the price. The sensitivity of consumption to price is typically measured as the
“elasticity of demand”29. The elasticity represents how consumption for refined
petroleum changes in response to a change in price. Elasticities reported in the
literature (and used in this analysis) have mostly been estimated historically, when
there has been little to no policy to reduce emissions from transportation. However,
many jurisdictions have implemented or are examining policies to reduce emissions
from tank-to-wheels. These include, but are not limited to:
o Carbon taxes, such as the policy implemented in British Columbia, seek to
reduce the consumption of refined petroleum products.
o Cap-and-trade programs, such as the program implemented in California, will
ensure that GHG emissions, on aggregate, remain at the cap. This means that

29

Hamilton J, 2009, “Understanding crude oil prices”, Energy Journal, 30(2):179-206.
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any increase in emissions from refined petroleum products would be offset by a
reduction elsewhere.
o Vehicle emissions standards regulate the average GHG intensity of new
vehicles sold. Such policies have been introduced in Canada as well as the
United States.
o Low-carbon fuel standards seek to reduce the life-cycle GHG intensity of
transportation fuels sold. Such policies have been introduced into British
Columbia as well as California.
In general, we would expect these policies (especially the final three) to reduce the
elasticity of demand from what it has been historically. This means that the
consumption of refined petroleum would become more sensitive to these policies,
and less sensitive to price.

4.5.

How do the recommendations perform on the
criteria to evaluate the method?

We used three criteria to evaluate ECCC’s proposed method:


Criteria 1: Will the method provide an accurate estimate for the GHG impacts of an
infrastructure project?



Criteria 2: Will the method complement policies to reduce GHG emissions?



Criteria 3: Does the method adequately account for uncertainty?

This commentary on Part B has made three recommendations:
1. The incremental production due to an infrastructure project could be moved to
Part A (Criteria 1 and Criteria 3). The benefit of this approach has been discussed in
the comments on Part A.
2. Incorporating the economics of oil transport would provide a more accurate
representation of GHG emissions (Criteria 1). While acknowledging that rail
transport is relatively more costly to pipeline is important, it does not tell the full
story. Many other factors influence the relative benefit of pipeline transport relative to
rail transport. These include the benefit of flexibility offered by rail, lower diluent
requirements for rail, and the finite benefit from pipelines (while they operate below
capacity).
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3. A detailed quantitative assessment of global impacts would provide additional
insight (Criteria 1 and 2). In addition to quantifying the GHG impacts in Canada, the
approval of pipelines will have important impacts in the rest of the world. While GHG
emissions increase in Canada, these may be partially or fully offset with reductions
elsewhere.
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Note: Synthetic crude oil is not “extracted”. It is the result of upgrading bitumen (see Page 35).

Organization of the Petroleum Exporting Countries
(OPEC)
Oil markets are not perfectly competitive. They are influenced by specific producers
(e.g., Saudi Arabia) and/or OPEC which exert market power. These producers can
increase their profits by restricting output and thereby increasing the global price for oil.
In OILTRANS, producers that exert market power know that they can manipulate their
production in order to increase their profits. In economic terms, these producers decide
how much to produce by ensuring the marginal cost of production equals the marginal
revenue from selling an additional barrel.
Output decisions for producers with market power (in this case OPEC) are determined by
solving for QOPEC in the equation below.
1

𝑀𝐶𝑂𝑃𝐸𝐶 = 𝑀𝑅𝑂𝑃𝐸𝐶

𝑄𝑂𝑃𝐸𝐶 + 𝑄𝑁𝑂𝑃𝐸𝐶 𝜎
1
𝑄𝑂𝑃𝐸𝐶
= 𝑃0 × (
) ×( ×
+ 1)
𝑄0
𝜎 𝑄𝑂𝑃𝐸𝐶 + 𝑄𝑁𝑂𝑃𝐸𝐶

Where: OPEC’s marginal revenue (MROPEC) is a function of its output (QOPEC) and the
output of non-OPEC members (QNOPEC); σ is the elasticity of demand for crude oil; and P0
and Q0 are constants representing the base price and consumption for oil.

Bitumen upgraders
Bitumen upgrading is most akin to a refinery that produces synthetic crude oil, as
opposed to refined petroleum products. Synthetic crude oil is lighter than bitumen, more
easily transported by pipelines and requires less refining at the petroleum refining stage.
It is important to distinguish between bitumen extraction and bitumen upgrading. The
decision on whether to build new upgrading capacity is distinct from the decision on
whether to extract bitumen. The objective of a bitumen upgrader is to convert bitumen
into synthetic crude if it is profitable to do so. However, if upgrading is not profitable,
bitumen can be exported in its raw form.
OILTRANS represents the individual processes and technologies required to upgrade
bitumen into synthetic crude. These are shown in Figure 7 (the auxiliary processes for
bitumen upgrading are the same as for the refining section on page 39). Each of these
processes and technologies has a specific cost and energy requirement.
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Figure 7: Schematic for key processes in bitumen upgrading
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Oil traders
The objective of oil traders is to arbitrage price differentials between oil trading hubs. In
other words, if the price for oil at one hub is greater than the price at another hub plus
the cost of transporting it, oil transporters will transport crude oil.
OILTRANS represents three options for transporting crude oil. Each of these three
options has unique costs and constraints:
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Pipeline: Offers the cheapest option for transporting crude oil over land. However,
the volume of oil which can be transported between hubs is constrained by
available capacity. For example, existing capacity available to transport oil from
Western Canada to the northern part of PADD II is about 3.1 million barrels per
day.30 And there is very little pipeline capacity available to transport crude oil
from Alberta to PADD V (currently there is a single pipeline that carries crude
from British Columbia to Washington state).



Rail: In the absence of pipeline capacity, oil can be transported over land by rail.
While rail offers greater flexibility (all hubs in North America, except
Newfoundland Labrador, can be connected via the rail network), it comes at a
higher cost relative to pipeline transport.

PADD stands for Petroleum Administration for Defense Districts. The United States is divided into five PADD districts.
OILTRANS further distinguishes between the northern part of PADD II and the southern part. West Texas Intermediate is
priced in Cushing Oklahoma, which is in the southern part of PADD II, so this additional disaggregation enables OILTRANS to
forecast impacts on this benchmark for crude oil.
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Ship: Transport is also available via tanker transport. Tanker transport is
constrained to hubs with water access and to export and import terminal
capacity. For some routes, transport is constrained by tanker size, with smaller
tankers being more costly to operate. Transport through the Panama Canal and
the St. Lawrence Seaway to Montreal can only occur with a Panamax size tanker
(about 500 thousand barrels). Transport through the Suez Canal can use up to a
Suezmax size tanker (about 1,100 thousand barrels). Other routes allow for the
largest (and cheapest) Very Large Crude Carrier (VLCC) tanker (about 2,100
thousand barrels).

Oil transportation companies
The model distinguishes between oil trading and firms responsible for transportation
infrastructure. While traders must use installed transportation capacity, transportation
companies decide whether to build new capacity. Transportation companies will add new
capacity under two conditions:


Sufficient price differential: The price differentials between two regions are
sufficient to offset the costs of building new infrastructure (e.g., a pipeline) to
carry oil between regions.



Infrastructure approval: New pipelines can only be built if they are approved by the
relevant regulatory agencies. As discussed below, scenarios vary whether
pipelines from Western Canada are approved.

To assess the impact of Energy East, we override the model’s ability to determine when
and if new pipelines are built. For every scenario examined, we look at one scenario
where Energy East is fully built and one where it is not built at all.

Oil refineries
The objective of an oil refinery is to maximize profits by transforming crude oil into
valuable products, like gasoline, diesel, petrochemical naphtha and heavy fuel oil. Similar
to bitumen upgraders, OILTRANS represents the individual processes and technologies
required for petroleum refining (see Figure 8 and Figure 9). Each process and technology
has a specific cost and energy requirement.
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Figure 9: Auxiliary processes for petroleum refining and upgrading
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Refined petroleum traders
Similar to oil traders, refined petroleum can be traded using the same or similar
transportation infrastructure. Note that the volume of trade for refined product trade is
significantly lower than for crude oil.

Final consumers
The purpose of the supply chain for crude oil is to meet the final demand for refined
petroleum products. In the model, the demand for refined products is responsive to
price. Using empirical estimates of the “elasticity of demand”, we inform this sensitivity
to price.

Government
Government influences several points along the supply chain for crude oil and refined
products:


Royalties and oil and gas taxation: Governments can collect royalties and taxes on
crude oil extraction. OILTRANS represents both the gross and net royalty regimes
for Western Canadian oil producers. Note that the representation of royalties and
taxation is only important if government is not directly involved in extraction. For
state owned oil companies (e.g., Saudi Aramco), the objectives for the oil
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producer match the objective for government (i.e., to maximize profits from the
extraction of crude oil).


Taxation of refined petroleum products: Governments impose both excise and ad
valorem (e.g., provincial sales) taxes on the consumption of refined petroleum
products. These, in turn, influence the final consumption for these products.



Subsidies for refined products: In some regions, governments subsidize the
consumption of refined products. These subsidies are most notable in Venezuela
and the Middle East. These subsidies are captured as negative ad valorem taxes.



Approval for infrastructure projects: For this project, any new pipelines must be
approved before their construction. All other infrastructure investments are made
on economic grounds.

Labor markets
The extraction of crude oil in some regions (particularly Alberta) is constrained by labor
availability. Constrained labor availability limits how rapidly a resource can expand its
capacity.
Data on how investment in specific resources affects labor availability and labor costs are
limited. To inform how labor markets work in Alberta, we estimated the parameters for
labor supply that would yield a production profile similar to the National Energy Board31.

Capital markets
Capital markets are assumed to be fully open globally to allocate capital towards the
most profitable projects.

How was the modeling conducted?
The modeling was conducted under the following scenarios:

31

National Energy Board, 2016, Canada’s energy future 2016: Energy supply and demand projections to 2040, available from:
www.neb-one.gc.ca.
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