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SCALING UP HAS MANY DIMENSIONS AND COMPLEXITIES
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LIFE CYCLE IMPLICATIONS - CONTEXT MATTERS

0 GHG and other impacts
and their drivers

O Incumbent and other
alternatives

L Nonlinearities

0 Consequential effects

L Economic considerations
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DIVERSITY OF MODELING LEVELS AND RESULTS

U Modeling results report
large ranges of potential
contribution of
bioenergy/bioenergy with
carbon capture and
storage by 2050

O Gaps in all levels of
modeling
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Dimensions of Issues Covered by Model

Highly Focused Analyses High Level of Aggregation
of Complex Systems of Complex Systems
Deterministic Probabilistic
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{ Analysis of all technical aspects of }

bioenergy feedstock supply,
conversion & use.

on agriculture, forestry, land use

Sector impacts of bioenergy policies
change, energy systems etc.

Validation of other bioenergy
studies with broader scopes.

Bioenergy’s contribution to long
term climate policy.

Impacts of policy on energy
generation, economics,
GHG emissions etc.

based on varying assumptions

Bioenergy resource potentials
& criteria.

Impacts of bioenergy
policies on global land use,
water, biodiversity etc.

Scale in Coverage by Model

Welfle et al. 2020
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Scaling up Conversion Pathways:

Biomass-to-Biorefinery and Circular Economy -
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Track the energy transition

Each Monday we publish the Clean For follow-up questions, contact:
Energy Review, a free weekly digest
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Bioenergy at the global level

Globally IEA (NZE) IPCC (NZ scenarios)
2050 100 EJ 200 (median) to >300 EJ
Growth compared to 2020 >50% >200-350%
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Bioenergy at the global level and in Canada

Globally IEA (NZE) IPCC (NZ scenarios)
2050 100 EJ 200 (median) to >300 EJ
Growth compared to 2020 >50% >200-350%
Canada CER (NZ scenarios) CEC (NZ scenario)
2050 1,100-1,200 PJ 1,000-2,700 PJ
Growth compared to 2019 >45-50% >30-250%
', CLEAN ENERGY CANADA CENTRE FOR DIALOGUE
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CHALLENGES FACED BY
INDUSTRIAL IN MEETING THEIR
TARGETS

—
IGUA | ACIG

2- Electrification of industrial processes to reduce GH
emissions

Electrifying the industrial process is either impossible
(chemical process) or very complex to implement (major
change in industrial process, availability of energy, etc.)

3- Keeping industries competitive.

In addition to major CAPEX, alternative energies are
generally more expensive, increasing operating cosfs
compared to other regions.

The energy transition must continue to ensuge that the
competitiveness of the economy is maintdined and
strengthened. Indusiry must be seen as’a strategic asset in
our economy. Access to reliable, competitive energy is vital.

]



INDUSTRIAL INTEREST IN
BIOGAS AND RNG

» Availability requirements

» Cost-effectiveness requirements

The needs o

Biogas especially RNG can be used as a ¢
blending as we transition, utilizing existing infrastructure ¢
processes.

Based on available data, there will not be enough RNG to substifgygAll

industrial gas load, but when available it represents a good opﬁ

Biogas represent an interesting option for decorboniza’r

Do not require any additional investment to distribute 1€se gases.
Existing distributor assets enable distribution, The costat RNG can be
offset by its environmental value (its carbon intensify)

3- Under some condition
» Carbon intensity (Cl score) 2
» Book and claim



CARBON INTENSITY AND
ENVIRONMENTAL ATTRIBUTE

GHG emissions.
so that industries can establish their GHG
effectively

RNG distributed by suppliers has a carbon-neutral profile. It takes 20 GJ of RNG to reduce one
ton of emissions, while RNG having a carbon intensity of -0.25 TeqC0O2/G]J, it would only take ‘/
GJ of RNG to reduce one ton of CO2 emissions

2- Book and claim

Another avenue that could be considered to allow the full potential of the R

would be the implementation of mechanisms allowing for the separation 'v/(
of the environmental attribute of RNG. This market mechanism would g
facilitate compliance with decarbonization goals

Nazim Sebaa / nsebaa@igua.ca 3
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