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IFEU - Institute for Energy and Environmental
Research Heidelberg, since 1978

A Independent scientific research institute

A Organised as a private non profit company with
currently about 70 employees

A Research / consulting on environmental aspects of

- Energy (including Renewable Energy)
- Transport

- Waste Management

- Life Cycle Assessment

- Environmental Impact Assessment

- Renewable Resources

- Environmental Education
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Task 4.1

Definitions and settings

Tasks 4.21 4.4 . Life cycle ,
Life cycle - Socio-econom.
envir. impact
assessment assessment
assessment

. +*
Toda}y: Interim __ results

WP 3: Policy, regulation and engagement
WP 5: Pilot actions

WP 6: SEEMLA approach development
WP 7: Communication and dissemination
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Life cycle assessment and socio-economic assessment

§‘el'ﬁ|§. Methodology: Life cyclethlnklng ifeu
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Life cycle assessment

Screening LCAs according to
ISO standards 14040 & 14044

Goal: Policy information on the
environmental impacts of using
marginal land for the provision of
bioenergy

Main system characteristics:
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Socio-econ. assessment

Life cycle costing (LCC)
according to SETAC guidelines
from the perspective of farmers

Evaluation of generated
employment

Assessment of further relevant
factors

Goal: Policy information on the
economic viability and contribu-
tion to local communities in rural
areas
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Resource
extraction

Alternative B
l
land use

Example:
Miscanthus

Crude ail /
natural gas

Equivalent
products

Conventional
equivalent
product

. m P Use &
" - end of life

Example:
Small CHP

© Wikimedia Commons: Hamsterdancer (Miscanthus), Axel Mauruszat (HKW Reuter Eingang)
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Preliminaryconclusions and outlook
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t CO,eq/ (hal yr)
-20 -15 -10 -5 0 5 10

¢ Credits | Emissions ¢

Climate change

Net result

Marine eutrophication

Net result
-20 -15 -10 -5 0 5 10

o 00
kg Neq/(hal yr) S
N
O Agriculture: diesel @ Agriculture: fertiliser B Agriculture: field emissions a
O Agriculture: irrigation @ Agriculture: others B Harvesting L
O Transports @ Drying @ Pelleting g
B Use phase @ Credits: power provision B Credits: fuel provision for heat S
O Credits: fuel combustion heat O Net result c?)
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¢ Credits 3 Emissions C

Climate change

Non-renewable energy use

(m] AgricLllture: diesel

: - Acidification
@ Agriculture: fertiliser

O Agriculture: field emissions ) L

O Agriculture: irrigation .:l Marine eutrophication
@ Agriculture: others

@ Harvesting | Freshwater eutrophication
O Transports

(] Drylng Summer smog

@ Pelleting

@ Use phase )

B Credits: power provision Ozone depletion

@ Credits: fuel provision for heat

O Credits: fuel combustion heat Particulate matter

O Net result

¢ Advantages Disadvantages C

Climate change
Non-renewable energy use
Acidification

Marine eutrophication
Freshwater eutrophication
Summer smog

Ozone depletion
Particulate matter

-50 -40 -30 -20 -10 0 10 20
Inhabitant equivalents / (10 ha x yr)

Source: IFEU 2018
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60 80 100

Climate change [¢ Credits
Standard land

Emissions C

Net result

Marginal land (1)
Net result

Very marg. land (2)

Net result
¢ Advantages Disadvant. C
Range
-25 -20 -15 -iO 5 0 5
Inhabitant equivalents / (10 ha x yr) ®
O Agriculture: diesel @ Agriculture: fertiliser O Agriculture: field emissions §
O Agriculture: irrigation @ Agriculture: others B Harvesting E_._J
O Transports @ Drying @ Pelleting 8
B Use phase @ Credits: power provision B Credits: fuel provision for heat §
O Credits: fuel combustion heat O Net result »
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SeeL Investigated lignocellulosic crops
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Trees

SRC

Woody

Black locust

Lignocellulosic crops

Grasses

Herbaceous

Braveheart (Willow), Hamsterdancer (Miscanthus), Jebulon (Switchgrass), Justlettersandnumbers

© Wikimedia Commons: Przykuta (Black pine), Franz Xaver (Calabrian pine), Nasenbar (Poplar),
(Giant reed);

© Pixelio.de: Uschi Dreiucker (Black locust)
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Climate change

¢ AdVantag es Disadvantag es C

o O Black locust (trees
Eutrophication (trees)
O Black pine

@ Willow

. O Poplar

O Black locust (SRC)
| O Miscanthus

- B Switchgrass

! @ Giant reed

-20 -15 -10 -5 0 5 10 15 20 25 30
Inhabitant equivalents / (10 ha T yr)

Source: IFEU 2018
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Environmantal Stratification of Eurape

A Basis: Metzger et al. 2005 .
A Aggregation into three iim};
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Life cycle assessment: Interim results

%en?h Climatic zones in comparison ifeu
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Disadvantages C

-20 -15 -10 -5 0 5 10

Source: IFEU 2018

Inhabitant equivalents / (10 ha 1 yr)
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Legend:

Reference
product

Process

© Wikimedia Commons: Braveheart (Willow), Hamsterdancer (Miscanthus);

&
2
2
- - - - o
Conventional Conventional Conventional Fossil °
(@)
heat power heat & power gasoline £
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¢ Advantages Disadvantages C

Climate change

Non-renewable energy use

|
|
:
Acidification :

I
Domestic heat

Marine eutrophication

O

District heat

Small CHP

]

Freshwater eutrophication Large CHP

B Power

Ozone depletion 2G Ethanol

Particulate matter

-60 -50 -40 -30 -20 -10 0 10 20 30

Source: IFEU 2018

Inhabitant equivalents/ (10 ha x yr)
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Socio-economic assessment: Interim results
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160

140

120

100

U/t DM biomass
N NN o (@]
o o o o

o

|§ Example: Biomass production costs

Building costs
Fix wages
Variable machine costs
Insurance

Water
Pesticides

Ca fertilizer

K fertilizer

P fertilizer

N fertilizer
Seeds/Seedlings
Land rent
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200% +——————— "

150%

100%

50%

0%

Marginal land (1) Very marg. land (2)
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SeeL Costs: Crops & zones in comparison
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Mediterranean i—= Continental . Atlantic TR
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Profitability (without crop failure)

A Besides very case-specific costs, profitability is additionally
dependent on local and volatile prices

A Economic viability requires advantageous boundary conditions/
niches

Risk of losses due to crop failure

A Specific additional risks for perennials:
- Loss of plantation in extreme weather (high establishment costs!)
- Sub-optimal performance due to lacking experience

A Risks are potentially higher on marginal land

A Only attractive for investment if
- High returns are possible (hardly the case)
- Risks could be (partially) covered by others
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A Significant numbers of jobs could be generated (direct,
Indirect, induced)

A Generated jobs would be additional because additional land
IS used

A Contribution to rural economy could be substantial

A Quantification of social impacts depends on uncertain input
parameters

A Qualitative considerations are sufficient for decision support

Project coordinator Partner
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Secla

Lignocellulosic crops grown on marginal land in Europe
provide potentials for climate change mitigation together with
comparatively low (other) environmental impacts

Sustainable exploitation of biomass for bioenergy from marginal lands in Europe

However, several boundary conditions must be respected:

If the above is the case, the use of marginal land for
bioenergy or bio-based products is more or less
environmentally safe T at least from an LCA perspective
However, LCA is not (yet) able to adequately address local

environmental impacts and should be supplemented by a
Life Cycle Environmental Impact Assessment (LC-EIA)
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Secla

Biomass production with perennial crops on marginal land
will not take off by itself since

Sustainable exploitation of biomass for bioenergy from marginal lands in Europe

We cannot see (at least so far) opportunities for more than
niche markets under current conditions.

Since such niches cannot be captured by generic scenarios,
own calculations and decisions by farmers are needed.

If viable business models are found, there is a potential for
relevant net job and value added creation in rural areas.

Conditions would need to be improved if bioenergy
production on marginal land on large scales is (politically)
desired for overall sustainability reasons
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Idle / unused marginal land offers a low-iILUC option towards
climate change mitigation, however, the overall extent is
limited (1.X Mha in Europe?)

Definition of boundary conditions under which the cultivation
and use of lignocellulosic crops on marginal land can be
advocated

Finalisation of calculations / reports until 10/2018

Transfer of fi1 nal results to WP
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