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BACKGROUNDAND MOTIVATIONS

A Evidence and effects @limate Changéed to the development o€limate Policies
(Kyoto Protocol, Renewables Energies Directives, with)the objective to reduce
the overall GHG emissions.

A Agriculture has an important role in GHG emissions since it represents the 11.79
the total CO2 emissions in 28 (EEA, 2015). The six larger contributor countries |
EU are France (17.7%), Germany (13%), UK (10.4%), Spain (9.8%), Poland (8%
Italy (7.5%).

A However, agriculture is also part of the solution:

U  Efficiency gains are larger in the agriculture and forestry sector than in other
sectors (IPCC, 2014)

U GHGemission reductiomequiresthe removal of large quantities of C@om
the atmosphere (through the process of chlorophyll photosynthesis)
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BACKGROUNDAND MOTIVATIONS

A Biogas can supportsioeconomydevelopment and may constitute a source of
electrical and thermal energy supply

A Great potential of biomass in Poland (18y#a of UAA) but onl2 agricultural
biogas plants operatings 7.000in Germany

A Critical issuesompetition between bioenergy and othexgrifood supply chains?
Additional GHG=mission due to LUC?

U We aim to develop a tool to comprehensively investigate:

1) The possible consequences of biogas polices in Poland (feedstock used, bioc
produced, (I)LUC, effectiveness in reducing GHGS)

i) Assess the most efficient incentive system for biogas production in Poland.

i By modelinghe energy crops markdor biogas:supply-sideagricultural sectoWs
demandsidebiogas industry{partial equilibrium framework).

v Thisogni dbs g r qdbdhudc et mchmf eqresbarcbgdfbtqnod‘m Tmhn Pg GNOQ
. and innovation programmeunder Grant Agreement No. 669062 | | n G r
BIOECOﬂ Call: H2020WIDESPREAR014-2015, topic: WIDESPREAED14-2 ERAChairs I



OUTLINE

A Background and motivations
A Methodology

A Case study

A Main results

A Conclusion and Policy Implications

and innovation programmeunder Grant Agreement No. 669062 ! l U n G

' Thisogni dbs g r gdbdhudc et mchmf eqresbarcbgdpt gnod > m Tmhnnl%.r GNOQ
BiOEcon Cdl: H2020WIDESPREAR014-2015, topic: WIDESPREARD14-2 ERAChairs T



METHODOQI(@GY1) THE AGRUCULTURALSUPPLY MODEL

The optimized agricultural model is a regional recursive dynamic m8tek( al., 2018)

Model . _
equation Mathematical structure Description
Obiective The sum of producer revenue in all commodity markets,
funjction WELFARE= REVENUE - COS minus specific and unspecific production cost and the cost
of mudflat reclamation.
The cultivated land in each region and time period cannot
onerop enecrop rablelal
Physical LAND LAND ¢endowment exceed given endowments.

constraints

& (landusg": CMIX,) =LAND™

his

Cropping activities are restricted to a linear combination of
historically observed choices.

Technical
constraints

LAN D:r:ecrop ¢ LAN D enecro

a-1,t 1

The area of energy crop plantation in higher age classes
cannot exceed the area of the corresponding previous age
class in the previous period.

Policy
constraints

demand°™*¢ utilization ratio® yield°™* 3LAND*""
+yie|dbiomass 3_AND&ecor

Biomass production needs to satisfy minimum biomass
demand.

demand™ ¢ yiel®® 3 LANE"

Food production needs to satisfy minimum food demand.

Decision
variables

LAN DCOI’]CI'OD, LAN Denecr0|

Cultivated area includes arable lands and mudflats;
Crops in the model are divided into conventional crops and
energy Ccrops.

CMIX

The weights of historical land use patterns for decisions on
land use in future years.
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METHODQI@GY2) THE INDUSTRIALMODEL (RESIM)

A ReSM (Regionalized Location Information Systemaize;Delzeitet al., 2011)
determines number, location and typology of plants in a sequential process.

A Maximizing the Return on Investment (ROI) for different biogas plants typologies

kWh producedin one yearw
Withdrawalprice for energy(Gov subsidizatiohn
Operationalcostsé @

Maizeneedw

Maizeprice0

Maizetransportationcostd @

c: c: c: c: c: c: c:

Investmentcost™O

wn €0 op(b O @)

YU {0

‘O
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METHODOI@GY3) THE INTEGRATEDPE MODEL

ENERGY CRORS
PRICE LEVEL|

INDUSTRIAL
MODELReSM)

Vv
Regional
demandof

feedstock for

biogas plants

Qs =Qd
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CASE STUDY: LUBELSKIEREGION

Power
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The regional availability and distribution of
Sorghum are provided by the Agricultural
Supply Model

V The regional availability and distribution of

manure (technical potential) are provided by
census 201¢holdings headquarters; last
update December 2014)
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MAIN RESULTS(1)

Biomass supply curve
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MAIN RESULTS(2)
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MAIN RESULTS(3)

Market cleraing prices and quantities in Lubelskie
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CONCLUSIONSAND POLICY IMPLICATIONS

224 Biogaglantsallocatedat the equilibriumin Lubelskie
Simulatedplantsare mainlybig-sized(1000kWe)
Highdemandof energycrops(4.032000tons of sorghum)

Hugeincreaseof land for biogasproduction (around 40.000ha) and energy crops
prices

To o To o

Lackof regulationsof row materialsmarketnecessaryo generatebiogas

Necessityto prompt residues utilization in order to avoid competitions between
biogasandfood crops

> >

U Possibilityto investigateand simulatethe effects of different regulationsfor biomass
producers in the context of agricultural polices, as well as to evaluate their
effectivenessn GHGseduction(CLCA)
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THANK YOuU!
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