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Research Questions

= What is the total amount of final energy for heat in
Bavaria and what distribution of energy carriers can
be identified?

= What is the magnitude of emissions associated with
the heating mix?

= What are current political goals and scientific
assessments for solid biofuel development and what
is their impact on heating mix emissions?
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Bavarian Heating Mix — Distribution

am 25T Amount of final energy for the
provision of heat in Bavaria

[Basis: Bayerisches Landesamt fir Statistik]
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Source: WOLF ET AL. (2015B). JOURNAL OF ENVIRONMENTAL MANAGEMENT.



Bavarian Heating Mix — Emission factors

primary system boundary
Life Cycle Stages
Raw Material Acquisition Production Use Waste Treatment
[A] [B] [C] [D] [E]
Wood Production|| Transformation Conversion Energy Utilization || Disposal/Recycling

[T] Transports

secondary system boundary

Source: WOLF ET AL. (2015A), JOURNAL OF INDUSTRIAL ECOLOGY.
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Bavarian Heating Mix — Emission factors

=[T] Transports
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Heat from split wood, wood chips and pellets as well as heat from
conventional energy carriers 5 | HFM
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Bavarian Heating Mix — Emission factors
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Bavarian Heating Mix — Total Emissions

Shares [%] per energy carrier of the Amount of final energy
baseline heating mix for heat in Bavaria:
663,715 TJ
Hard Coal
40 R
Other Lignite
Distrcit Heat
Power 7- ~ Natural Gas
Other Renewables ‘ PG
Solid Biofuels
1]
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Source: WOLF ET AL. (2015B). JOURNAL OF ENVIRONMENTAL MANAGEMENT. —



Bavarian Heating Mix — Total Emissions

Shares [%] per energy carrier of the
baseline heating mix and the impact on
Global Warming and particulate matter
emissions for the provision of heat in

Amount of final energy
for heat in Bavaria:

663,715 TJ

Bavaria [%] Hard Coal

GHG - Emissions
for the provision of heat:

49.59 Mt CO,-Equiv.

Other Lignite
Distrcit Heat
Power Natural Gas
Other Renewables 5 PG

Solid Biofuels

2> 1.7% of

GHG - Emissions are caused

by solid biofuels

Source: WOLF ET AL. (2015B). JOURNAL OF ENVIRONMENTAL MANAGEMENT.
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Bavarian Heating Mix — Total Emissions

Shares [%] per energy carrier of the Amount of final energy
baseline heating mix and the impact on

Global Warmi d particulat t for heat in Bavaria:
obal Warming and particulate matter
emissions for the provision of heat in 663,715 TJ
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for the provision of heat:

49.59 Mt CO,-Equiv.

Other Lignite
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GHG - Emissions are caused
by solid biofuels

Distrcit Heat

Power
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atural Gas Emissions of particulate matter

for the provision of heat:
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of particulate matter
emissions are caused by
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Other Renewables
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Source: WOLF ET AL. (2015B). JOURNAL OF ENVIRONMENTAL MANAGEMENT. —




Shifting Energy Wood Use — Scenarios

LPG LPG
1,98% 1,98%

Solid Biofuels Solid Biofuels
12,60% Other 14,49% Other
Renewables Renewables

2,45% 2,45%

Natural Gas

42 56% Natural Gas

41,96%

)

Other Other
LFO 127% 1,27%
21,72% Hard Coal Lignit Hard Coal
P ignite
Lignite ™) 040, 1’% Tor  001%

1,15%

Reduction of GHG- Emissions of 1 Mt CO2-eq. * yr-1 (-2%)
Increase in particulate matter emissions of 1690 t PM2.5-eq. * yr-1 (+11.6%)
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Shifting Energy Wood Use — Scenarios

LPG LPG
1,98% 1,98%

Solid Biofuels Solid Biofuels
12,60% Other 14,03% Other
Renewables

2,45%
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Natural Gas

42.56% Natural Gas

42,11%
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Shows slightly more moderate changes in comparison to S1
Confirms that scientific assessment and political target can be ,,comparable“
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Shifting Energy Wood Use — Scenarios

LPG LP?
1,98% 1,97%

s°"1d236[;12'e's Other Solid Biofuels

Renewables 23,64%
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Natural Gas
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Other
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LFO
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Maximum share of solid biofuels in Bavaria can not exceed 25%
Maximum GHG reduction from solid biofuels: 5.6 Mt CO2-eq. * yr-1 (-11%) (PM2.5 + 68%)
]
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Shifting Energy Wood Use — Scenarios

LPG
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LPG
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Joe ook e S
Shows the current climate change mitigation performance of solid
biofuels in Bavaria: 6.4 Mt CO2-eq. * yr-1 (total: 56 Mt CO2-eq. * yr-1)
1]
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Key Notes

= Share of solid biofuels in the heating mix is approx. 13% and
rising (1.7% of total GHGs; 80% of total particulate matter)

= 80% of wood is used in split wood stoves (*particulate matter)

= Emissions of GHGs alone are insufficient for the scientific
assessment of environmental effects of wood energy

= Current political targets show a potential additional reduction
of GHG emissions of approx. 1 Mt CO2-eq. * yr-1 (2%) with a
current mitigation performance of — 6.4 Mt CO2-eq. * yr-1
= 1% reduction of GHG emissions per % of increased share of
solid biofuels in the mix

= Already high saturation of wood heating in the state.
Important to preserve this installed capacity and mitigation
performance in comparison to competitors (e.g. centralized
heating services (district heat), natural gas)

l
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