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Under TITER, as with other output-based pricing
systems, a facility’s compliance obligation can be
calculated as a function of its current emissions
intensity, the benchmark intensity applied to it
under the applicable regulations, its output, and the
headline carbon price.!

Specifically:

T'=1G-aQ (3)

where the compliance obligation (T) represents a
cost per tonne of COze (t) multiplied by the firm’s
greenhouse gas (GHG) total emissions (&), while
the output-based subsidy is a fixed subsidy rate
based on a facility-specific intensity standard (a)
multiplied by the firm’s output (Q).

For the purposes of exposition, I treat the
legislated cost per tonne for contributions to the
TIER fund (and, by extension, the cost per tonne
for investments to reduce onsite emissions) as the
compliance cost per tonne. However, emissions
performance credits and Alberta-based offsets are
likely trading at a lower cost per tonne, meaning the
legislated cost per tonne should be considered an
upper bound on the value of 7 in the equations that
follow.

Under TTER, the intensity standard (a)
represents one of two approaches: a facility-specific
benchmark (FSB) or high-performance benchmark
(HPB). FSBs are based on a facility’s own historic
emissions intensity during a benchmarking period,
whereas the HPB is based on the best-performing
facility or facilities in the sector. Large emitters
under TIER are subject to the least stringent of the
two targets.

Under both approaches, the intensity standard is
itself a function of a benchmark emissions intensity
and a “tightening rate.” TIER assesses a benchmark
for a facility (FSB) or industry (HPB) based on

historic emissions intensity averaged across two or

three benchmark years. The intensity standard is
then set as a reduction from this benchmark rate.
‘These rates, under the old TIER regulations and as
mandated under the new MOU (Prime Minister of
Canada 2026b), are shown in Figure 2 and Figure 3
in the main body of the paper.

While the TIER regulations refer to the
reduction targets on a decimal basis, it is more
convenient for this discussion to think about the
percent of benchmark emissions the facility gets
as free credits. That is, a 20 percent reduction in
emissions intensity means the facility’s new target
is 80 percent of its benchmark emissions intensity.
Formally, the credit allocation rate is defined as a =
(1 - reduction target).

It is straightforward to verify that the marginal
effective carbon price is equal to the mandated cost
per tonne . Specifically, taking the derivative of
equation (3) with respect to total firm emissions
G (or simply examining the equation to determine
how much the left side increases if we increase the
value of G by one unit):

or . (4)
Defining a facility’s current emissions intensity

(tonnes per barrel) as ¥ and the facility’s current
emissions as G = yQ and defining the facility’s initial
benchmark intensity as 7, the current year intensity
standard in any given year of operation can be
redefined as a = a7. With these new definitions, we
can restate the compliance cost as:

T=1t(yQ-a70) (5
'The average effective carbon price can be
determined by dividing equation (5) by total
emissions (7Q). Formally:
T 7\ (6)
E =T (1 - d;)
From equations (4) and (6), it is possible to
see that a facility’s average carbon price changes
as its emissions intensity changes, whereas the

1 'This section is adapted from the supplementary materials associated with Winter et al. (2023).
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Figure 16: Average and Marginal Carbon Prices ($/tonne)
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Source: Author’s calculations.

Note: The figure is normalized and shows a credit allocation rate of 70 percent (a reduction target of 0.3) relative to a benchmark intensity.

marginal effective carbon price is maintained at a
constant rate. This means that if a facility reduces
its emissions by one tonne, it can either save (if

v > a7) or earn (if ¥ <@7) an amount equal to the
headline carbon price 7. Put simply, if the current
carbon price is $95 per tonne, and a facility reduces
its emissions by one tonne, its net revenues increase
by $95 either through lower costs or through higher
revenues. However, as the marginal cost falls below
$95/tonne due to the existence of other compliance
methods (as discussed above), this incentive
becomes weaker.

However, the average carbon price (the total
amount of emissions compliance paid, divided by
the total amount of emissions) changes depending
on the facility’s emissions intensity. A facility
that is exactly meeting its intensity standard in a
given year (specifically a = a¥) is effectively paying
no carbon price as its compliance obligation has
already been met through reductions in emission
intensity (T = 0). As the emissions intensity

grows, the effective average carbon price per tonne
asymptotically approaches the marginal or headline
carbon price. Similarly, as a facility’s emissions
intensity falls, its average carbon price per tonne

of emissions asymptotically approaches negative
infinity. These relationships are depicted on Figure
16.

Consider this in the context of rising carbon
prices. As the headline carbon price rises, so too
do the marginal and average carbon price. This
relationship is depicted in Figure 17, wherein solid
lines represent an initial (lower) carbon price, and
the dashed lines represent a new (higher) carbon
price. It is clear to see that as the carbon price
rises, the marginal and average carbon prices in
the formulas above increase as well. Although the
impact on the average carbon price is smaller the
closer the facility’s emissions intensity is to its
intensity standard. This makes sense since a facility
currently meeting its intensity standard does not
face any net compliance costs regardless of the
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Figure 17: Average and Marginal Carbon Prices ($/tonne) when Increasing Headline Price ()
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Source: Author’s calculations.
Note: The figure is normalized and shows a credit allocation rate of @ =70 percent (a reduction target of 0.3) relative to a benchmark intensity

and a further 35 percent reduction in the credit allocation rate (& =35 percent, dashed).
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headline carbon price. Conversely, a facility that is
outperforming its intensity standard faces a larger
negative average carbon price as the headline price
increases. These facilities benefit from an effective
subsidy that grows as their intensity falls and as
the headline carbon price rises. That is, facilities
outperforming their intensity standard benefit from
a higher headline carbon price.

We can also consider the impact of scheduled
increases in the headline carbon price. Changes
to the credit allocation rate (the reduction target)

similarly change the effects of carbon pricing.
However, unlike changes to the headline carbon
price, changes to the allocation rate only affect
the average carbon price, not the marginal carbon
price. As the credit allocation rate falls (i.e., as the
reduction targets rise), the average carbon price
for a facility rises. This effect is demonstrated in

Figure 18.
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