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Objectives

« EXxplore the possible long-term contribution of bioenergy
to the UK energy system

— Design and apply a systematic framework with expert input to
assess the potential UK bioenergy demand

— Formulate different scenarios and analyse corresponding
bioenergy penetration

— Relate scenarios to evolving policy context



Approach

« A systematic quantitative and qualitative approach to assessing
biomass and bioenergy supply and demand in the UK
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Market segment analysis / modelling
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levels of market penetration FOR SCENARIOS
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structuring
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Market segment analysis

IDENTIFICATION OF KEY
FACTORS (2)

Identification of the key factors which
can affect (positively or negatively) the
uptake of bioenergy technologies at
the project level, for example (heat
sector):

* Technical factors

* Economical factors R —

* Organisational factors
(environmental, social,
behavioural, etc.)

BIOENERGY MARKET SEGMENTATION (1)

Segmentation of the market based on various
geographic and non-geographic characteristics
(called “segmenting dimensions”)

2. Economic potential

3. Implementation
potential




MARKAL model

MARKAL MODELLING INPUTS

Updated UK-MARKAL inputs with regards to bioenergy:
domestic/imported resources, technologies' characteristics, etc.

Use of standard UK-MARKAL other inputs: energy sources,
technology characteristics, existing policies, etc.

Definition of constraints (environmental, policies etc.) to be
implemented for the running of scenarios

1 |

UK-MARKAL

“BIOSYS-MARKAL”
With updated bioenergy module

Technology and fuel mix

Sustainability issues (land-use change
& availability, carbon emissions etc.)

Other implications for the energy system

MARKAL MODELLING OUTPUTS

Levels of bioenergy penetration in the three main final consumption
sectors (heat, power and transport fuels)
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BIOSYS-MARKAL model

* Includes some changes in
structure of bioenergy module
when compared to 3.12

— Some added technologies /
paths (e.g. pelletisation, heat
technologies, aviation bio-
kerosene)

— Some neglected pathways
(e.g. algal oil, dark
fermentation, gas-powered
vehicles)

* Detailed data review for all
bioenergy technologies

— Datasets update to reflect (as
much as possible...) expert-
informed, up-to-date, UK-
specific bioenergy knowledge
and expectations
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Resource cost input to BIOSYS-MARKAL
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Scenarios modelled

High UK energy system independence
(reliability / security)

Low High
environment / environment /
sustainability sustainability

ambition ambition

“World Markets”
Markal Base Case
BIOSYS 1

Low UK energy system independence
(reliability / security)



Bioenergy uptake — “World markets”
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Bioenergy uptake — “World markets”

Final energy (PJ)
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Bioenergy uptake — “World markets”
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Bioenergy uptake — “Independence”
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Bioenergy uptake — “Independence”

Final energy (PJ)
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Bioenergy uptake — “Independence”
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Bioenergy uptake — “Indep. + Environment”
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Bioenergy uptake — “Indep. + Environment”

Final energy (PJ)
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Bioenergy uptake — “Indep. + Environment”
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Bioenergy uptake — “Global sustainability”
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Bioenergy uptake — “Global sustainability”
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Bioenergy uptake — “Global sustainability”

BIOSYS4 energy sources
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High level messages from BIOSYS-MARKAL

 Biomass heat has a significant uptake under all
scenarios — 25% to 35% of heat?

« The adoption of biofuels requires the adoption of strong
environmental measures — 2% to 25% of transport fuels?

* Bioelectrity penetration very small under all scenarios -
<2% of electricity?



Interaction between BIOSYS-MARKAL and MSA

e MSA -> MARKAL

— Understanding non-economic key factors (modelling of
penetration constraints) for the short to medium term

— Modelling of the economics at the segment level (and of
the detailed incentives)

— Refining the model structure (technology availabllity,
characterisation, chains hierarchy etc.)

e MARKAL -> MSA

— Competition between different energy sectors

— Testing of “energy system”-wide policies

— Understanding implications of penetration levels
(modelling of supply constraints)

— Long-term horizon (modelling tool to 2050)



Linking spatial supply and demand



Policy context

>



Concluding questions

* Are the high level messages from BIOSYS-MARKAL
sensible?

 What is required to enable different levels of uptake?

« How can we go beyond what is indicated by BIOSYS-
MARKAL



Thank you for your attention!
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Www.tsec-biosys.ac.uk




Key factors in bioenergy uptake
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NB: Detailed list of key factors and their descriptions can be found in the project’s publications




Main messages from MSA
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