Ay

-, /|
T WORLD =
i CONGRESS "< L=

Mercator Research Institute on I | A 5 A
Global Commons and Climate Change

Spatial modeling of ecological-economic
tradeoffs: renewable energy production &
biodiversity conservation

In the Alps

Sabine Fuss™* Florian Kraxner®, Sylvain Leduc?,
Nicklas Forsell”

“Mercator Research Institute on Global Commons & Climate Change, Berlin
*Ecosystems Services & Management, IIASA, Laxenburg, Austria

IUFRO World Congress 2014 — Salt Lake City
October, 7th 2014



51‘
o

Background

Renewable energy (RE): EU climate change policy (2009/28/EC), nuclear phase-out

Alpine Convention’s Energy Protocol: Alpine region to make a long-term contribution to
meeting Europe’s energy needs (EC 2005, p. 37)

Concern: ESS often compete with RE for productive sites = important tradeoffs to be
analyzed to maintain ES functions and services under increasing RE demand and other
pressures.

Approach: use spatial optimization model to determine cost-optimal location of bioenergy
plants under varying sustainability criteria (at different scales)

Valuation concept: Analysis does not intend to assign monetary value to biodiversity, but
guantifies implied trade-offs.

Contributions:

Detailed spatial analysis of bioenergy solutions and tradeoffs in in multifunctional landscapes

Quantification and visualization of ecological-economic tradeoffs without making assumptions on
weights and preferences and judgments about valuation

Aid decision-makers in forming strategies offering robustness across uncertainties
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Marginal Protection Cost Concept

- ESS values difficult to quantify, need value judgements, surveys
imperfect, no agreement on which ESS will be modeled, no consistent
data sets, etc

- Suggested solution: Compute marginal protection costs much like the
concept of marginal abatement costs:

»circumvents the problems of assigning monetary value to ESS

»enables us to say how much preservation will cost in terms of more
expensive RE

»leaving value judgements to preference of the user
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Methodology

Use the Model* to optimize location and size
of bioenergy units given the supply chain.

feedstock supply (incl. harvesting, transportation, etc.)
transportation routes/costs

trading possibilities

competition with other industries for feedstock 1
distribution networks %}
proximity to demand centers

TP
Mixed integer linear programming, economies of scale

Geographically explicit on a 0.5 degree grid

*Leduc et al. (2012). CHP or biofuel production in Europe?
Energy Procedia, 20:40-49.

www.iiasa.ac.at/bewhere
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Technologies & Input Data

Bioenergy technology: CHP, Gasification

Bioenergy demand: based on national heat consumption
(source: Werner 2006, Ecoheatcool WP1, WP4 / Berndes
et al 2010)

Transport networks, transportation cost (Source: National
Imagery and Mapping Agency)

Biodiversity hotspots / protected areas (Source:
Econnect)

Feedstocks: see map on next slide
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Bioenergy costs in the Alps with/out protection
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Regional zoom: Vorarlberg’s biomass
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Vorarlberg’s protected areas

The sum of all
protected/biodiverse
areas still amounts
to a substantial part
of Vorarlberg's land
area.

But: reserves are
often where
biomass productivity
IS not the highest Iin
the first place.

Legend

Mature reserve

Particular protection
Regional park

Unesco blosphere reserve
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Marginal protection cost in Vorarlberg
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Conclusions

 Alps:

« If 20% of the biomass increment can be used for bioenergy, then approx. 20 PJ are
used when all areas are protected, while up to 50 PJ are used if no areas are
protected underlining the importance of analyzing the tradeoff between protection
and bioenergy provision.

« Low levels of bioenergy will be more expensive to generate if all biodiverse areas
are protected, but the difference is marginal and will shrink as production expands
and economies to scale are achieved.

- Vorarlberg:

« Costs increase, as we move into areas where bioenergy generation is more
expensive due to restrictions on location and scale of plants.

« Marginal protection costs relatively low, especially for low production levels and not
excluding regional parks.

« Importance of zooming into regions, rather than drawing quick conclusions on
aggregate estimates.

13
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MCC was founded jointly by Stiftung Mercator This research is part of an Alpine Space project
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BALANCING ALPINE ENERGY AND MATURE
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