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Biogas Cases for O2 and O3 - Approach D@

* As Germany has a well advanced biogas sector, not a single plant
is analyzed but the sector in general with two showcases

° The same situation analysis is used for O2 and O3
* The Danish biogas sector is also included as show case

° Additional countries are envisaged to be included (e.g. The
Netherlands, UK and Italy)

* Master thesis in progress for support of the work

Source: Martin Dotzauer, DBFZ
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Case Study Germany — Biogas Sector




Biomass in the national energy system DBEZ

Share of renewable energies in final energy consumption in 2014

Waterpower: 0,8 %
Wind power: 2,2 %

Photovoltaic: 1,4 %

2014 renewable
shares: 12,8 %

Fossil fuels
(black coal, lignite,
petroleum oil, natural gas)
and nuclear energy
87,2 %

Biomass: 7,8 %

Solar, geothermal energy: 0,6 %

Source: Erneuerbare Energie in Zahlen, BMWi/AGEEStat 2014 (own presentation)



GHG reduction through bioenergy

GHG reduction (m t CO, equiv.)

DBFZ

Total: 167.5m t

Electricity

Heat

Fuels

4.9

thereof 65.9 mtor39.3%

from biomass

122.

0 10

B Hydropower
~ Solarthermalenergy M Geothermal energy

GHG: Greenhouse gas

Source: BMWi, AGEE-Stat (February 2016)
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Development of Renewable Power DBEZ

* Federal Ministry
for Economic Affairs AG?E

and Energy Mg i

Renewable share of
gross electricity

Development of renewables-based electricity generation in Germany

200

consumption was

B 31.6 % in 2015.

s o I > > 80 % in 2050

. - l I I I I I More than 25 % of
g 62.5 I A

renewable electricity
= B | M generation from
biomass (2/3 biogas).

Gross electricity generation in billion kilowatt
hours

1990 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

W Hydropower Windenergy I Biomass * I Photovoltaics B Deep geothermal energy

* incl. solid and liquid bi biogas incl. b ge gas and landfill gas as well as the biogenic fraction of waste, from 2010 incl. sewage sludge; BMWi based on
Working Group on Renewable Energy-Statistics (AGEE Stat); as at August 2016; all figures provisional

Source: Development of renewable energy sources in Germany 2015 (BMWi, AGEE-Stat).



The development of biogas plants in D@
Germany

EEG 2000 EEG 2004 EEG 2009 EEG 2012 EEG 2014 EEG 2017

5.000

4.500

4.000

3.500

3.000

2.500

?

2.000

1.500

1.000

installed electrical capacity of biogas [MW]

500

0 .

What is the optimal capacity of biogas plants?

Source: DBFZ (2016)



From Built-up to Transition — New Tasks

& Federal Ministry
for Economic Affairs
and Energy e

Renewables-based electricity generation in Germany2015
Total: 187.3 billion kilowatt hours

Landfill gas 0.2 %

Biogas*

Sewage gas 0.7 %
Biogenic liquid fuels 0.2 %

- Hydropower

Biogenic solid fuels**

Deep geothermal energy 0.1 % ‘
Biomass

Photovoltaics — Wind energy

379%

Wind energy onshore

Wind energy offshore

* incl. biomethane, ** incl. sewage sludge; BMWi based on Working Group on Renewable Energy-Statistics (AGEE-Stat); as at August 2016; all figures provisional
Source: Development of renewable energy sources in Germany 2015 (BMWi, AGEE-Stat).

Lrewbar Lwgen Sutelt

Biogenic fraction of waste

DBFZ

Two thirds of
renewable electricity
generation is from

(intermittent)
photovoltaic and wind
power plants.

Biogas is the most
important controllable

renewable energy
source.




Biogas Plants Market Integration DBEZ
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kWe

Traditional Biogas Systems
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Flexible Biogas System — Feed Management

140%
130%
120%
110%
100%
90%
80%
70%
60%
50%

4000
3500
3000
2500
2000

kwel

1500
1000
500

1000

kWel

500

feeding
/ \
/ \
0:00 4:00 8:00 12:00 16:00 20:00
fill level gas storage tank
7
0:00 I tll:OO ‘ 1;:00 I 1I2:00 ' £6:00 Y 2I0:00 I ‘
filllevel = = max. Vol. storage tank 1
feed-in
0:00 ‘ 4:00 8:00 12:00 16:00 20:00

— feed-in == = Limit

=X feeding
management

feedstock >

digester

sidue storage tank

Heat
storage

Low voltage system

DBFZ

Transmission grid

12



Flexible Biogas System - Grid injection of DBEZ
biomethane

Feed-in

Transmission grid

residue storage tank

natural gas grid

300 I
200 I
100 I
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storage

feedstock digester
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Low voltage system:

DBFZ - A. Krautz
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Normal operation — heat demand controlled

Natural gas grid - long term storage
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Flexible Biogas System — Combination with

Power-to-Gas
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Biomass in the German energy system
Focus: waste and residues

THEORETICAL
BIOMASS POTENTIAL

Biomass potentials from Waste and residues 63 1 o et
And their actual use — Status quo in Germany
77 Single biomasses have been considered
Time references are not uniform

151.1 Mio.t DM Theoretical potential
- 43.1 Mio.t DM Not usable (Restriction)
- 9.7 Mio.t DM Unclear data

TECHNICAL NOT USABLE

BIOMASS POTENTIAL (RESTRICTIONS)

98.4 Mio. t DM 43.1 Mio. t DM

= 98.4 Mio.t DM Technical potential
- 29.7 Mio.t DM Material use
- 26.9 Mio.t DM Energetic use
- 7.3 Mio.t DM Material or energetic use

USED TECHNICAL
- 3.5 Mio.t DM Unclear usage BIOMASS BOTENTAL

67.4 Mio. t DM

= 30.9 Mio.tTS Unused potential

(Discrepancies due to rounding)

1

MATERIAL USE ENERGETIC USE

DBFZ

UNCLEAR DATA

> 9.7 Mio.t DM

MATERIAL OR UNCLEAR USAGE UNUSED TECHNICAL

29.7 Mio. t DM 26.9 Mio. t DM ENERGETIC USE 2 3.5 Mio. t DM BIOMASS POTENTIAL
7.3 Mio. t DM 30.9 Mio. t DM

Source: Brosowski et al. 2015

15



Unused Potentials in Detall

Holz- und forstw.

Reststoffe Waldrestholz (2012)

Getreidestroh (1999-2007)

Rinder Festmist (2010/2013)

Schweine Fliissigmist (2010/2013)

Schweine Festmist (2010/2013)

Landwirtschaftliche Nebenprodukte

Rinder Flissigmist (2010/2013)

Hiihner Festmist (2010/2013)

Gemischte Verpackungen (2012)

Griinabfall (2011)

Kiichen- und Kantinenabfille (2012)

Siedlungsabfalle

Alttextilien (2012)

Industrielle Reststoffe

Reststoffe von

LPM (Holz,
sonstigen Flachen ( )

DBFZ

UNGENUTZTE TECHNISCHE BIOMASSE-RESTSTOFFPOTENZIALE IN DEUTSCHLAND

Gesamtiibersicht
Zeitbeziige nicht einheitlich

2.785

2.124

2.032

1972

16

3

1

0
0

1174

2.000 4.000

6.000

in1.000tTS

8.000

11.884

8.472

GESAMT: 30,9 Mio. t TS

Hinweis:

Aufgrund der Entsorgungs- und Verwertungspflicht
sind die ungenutzten Potenziale im Bereich der
Siedlungsabfalle und der industriellen Reststoffe
vergleichsweise gering.

10.000 12.000

14.000
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German Biogas Sector — Governing Sustainability
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Development of biogas sector in Germany is described

Two representative show cases are elaborated, including
the effects of market and framework development,
especially the REA (EEG)

Agricultural plant processing manure and corn to produce
power and heat (CHP, 500 kW)

Municipal plant, processing organic waste to produce
biomethane to mainly fuel vehicles

Analysis of 12 laws and regulations, including

REA, which affect the sustainability of the

biogas sector along the value chains up to

final products of power, heat and transportation fuel

Source: DBFZ



The regulatory plethora DBEZ
Waste

Organic
ewl?zt?on Biofuel
Fertilizer R(B%o;!l‘btﬂ/) S&l;;tl?tly
F Gfﬁlizer Ozggﬂr\}?e Regulation Transportation FUGIS

(Biokraft-
NachV)

Biofuel
Fertilizer Quota
Regulation Regulation
(DaV) (BioKraftQu
G)
The
Renewable

Act on Energy ACt Biomass
F(GI}Dritllgggr)s (REA) (Bio(r)r:gggeV) Biomass

Farm Federal
Manure Immission
Regulation Control Act
Manu’e (WDiingV) (BIMSchG)

: Combined IQQJ
Crolier il Emissions
Power Act

(KWKG)

Economy Act
(KrWG)

Circular Economy Energy Market §



The Renewable Energy Act (REA)

(REA 2000

+ FIT for 20y

+ Priority connection
- 250 new plants per
year

V

~

_/

~

(REA 2009

+ Manure premium

+ Emission reduction
premium

+ New technology premium

DBFZ

(REA 2014

- Reduction of FIT

- Less than 150 new
plants per year

- 1,000 new plants per yeau

-

(REA 2004

+ Heat premium

+ Energy crop premium
- 450 new plants per
year

\_

_

REA 2012

- New policy design
+ New efficiency
requirements

+ New ecologic requirements
+ Flexibility incentives

~

\9 300 new plants per year J

(REA 2017

- Switch to auctions

- Capped new capacities
- ??7? new plants per
year

g J

Source: DBFZ, based on German Biogas Association, Dr. Stefan Rauh
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REA 2017 details for biogas auction n@

Joint tendering for existing and new plants.

All bioenergy power plants >150 kW are required to
participate in tenders.

No distinction between installed capacity, feedstocks etc.

Maximum bid limits

Existing plants: 16,9 ct/kWh, 10 years of renumeration
New plants: 14,88 ct/kWh, 20 years of renumeration

21



installed electrical capacity of biogas [MW]

Market Phases in Relation with REA (EEG) D@

EEG 2000 EEG 2004 EEG 2009 EEG 2012 EEG 2014 EEG 2017

5.000

4.500

4.000

3.500

3.000

2.500

2.000

1.500

1.000

500

2(

IF 4 /\ ’I‘ﬂ i
(Phase 1: Build-up (Phase 2: Consolidation\ g ] . : A
. . : Phase 3: Market integration
Protected environment for Stricter regulations,
FIT down, full market

market penetration, technology optional market _
and system development integration exposure through auctions
- J I y

Source: DBFZ 22




Average substrates use in Germany D@

(mass based)

Renewable resources 52 Yo ++-----veeeeeeeeene: g 3 % Municipal biowaste

; .............. 2 % Residues from
industry, trade,
agriculture

.......................... 43 Y% Excrements
(slurry, manure)

Source: Stromerzeugung aus Biomasse, DBFZ (2015) © FNR 2015

23



Land Usage in Germany DBEFZ

Agricultural area

- Feed
58 %

-+ Food
26 %

= Energy crops

13%

: ... Industrial crops

L 2%

“-Fallow & land set aside
1%

Source: INR based on Statistisches Bundesamt, BMEL (2015) © FNR 2016
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Effects on land use DBFZ

CULTIVATION OF RENEWABLE RESOURCES IN GERMANY

in 1,000 hectares

108 Industrial starch
) 16 Industrial sugar
Solid fuels 11 132 Vegetable oil
[ 7/ 1.5 Plant fibres
#o— 12 Plant-based drugs and dyes

Biogas 1,450 — 2 9 690 .'5 760 Biodiesel/

Total area vegetable oil

750 P 269.5 woustriaL cros Undes cutration

so @ 2,421 enerov crops

250 Bioethanol 200

0 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016*

Source: FNR (2017); © FNR 2017 *estimated
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Effects on Maize cultivation

in 1,000 hectare

L
2,000 | el
LV B B B B O e e
oo | BN BN BN B8 B OB OB B B
500
0
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016*
I Grain maize** I Silage maize (feed) [0 Silage maize (biogas)
*outlook; ** approx. 85 % feed, 6 % industry (starch), 5 % energy (ethanol), 3 % losses, 1 % seed
Source: FNR according Stat. Bundesamt, AFC, DMK © FNR 2017

DBFZ

CROP YEAR 2016

2)

1 0 m ha
1.6m na
MAIZE CULTIVATION TOTAL

-
2.6mha
Source: "Statistisches Bundesamt (2017), ?DMK, FNR e.V. © 2017
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GHG emissions compared to power average pgrz

in kg CO,-eq./kWh,,

o6
T
L

- Electricity mix 2015 (Share of RE: 32.6 %)

03

0.2

01
0.0

-0.1.
-0.2.
-03.
-0.4

B Balance total emissions

75 kW

0 Plant construction

150 kW 500 kW

Substrate supply and transport

0 Credit for compensation of fossil heat energy

Source: KTBL(2011), UBA, AGEE-Stat (2016)

1MW

- Plant operation
Credit for use of manure

O FNR2016
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Feedback from other case studies, O1 and stakeholder from this
meeting on relevant and measurable sustainability issues

Agreement within group on sustainability criteria to ensure
comparability

Deeper Analysis of Sustainability Governance on agreed aspects
using showcases

Aspects:

Drafting of laws with commenting of stakeholders
Constant monitoring on effects of regulation

Other known unknowns and unkown unkowns of perception



German Biogas Sector — Stakeholder Analysis
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Literature review in progress (continuous task)

Collection of stakeholders commenting on laws and regulation
drafts

A questionnaire has been sent out to 743 out of ~ 8000 biogas
plant operators — 110 replies (15%), further stakeholders
mentioned

Online survey prepared, to be sent out after stakeholder workshop

Danish version planned for second half of 2017

J S Which feedstocks should be used for
T o H—— bioenergy production (responses in %)
100

Source: DBFZ 30



Germany has 7703 on-site conversion biogas
plants with a combined installed capacity of ~3500
MWel, as of 31.12.2014

6827 plants received the survey
828 replies - response rate 12%

Plant input material was to 43% manure and to
52% renewable resources, of which 73% is maize
silage

89% of plants use wet fermentation procedure

New plant construction has stagnated, due to
amendment of the Renewable Energies Act in 2014

New plants are mostly small (75kWel), with a feedstock of
manure and organic waste and will have a combined
newly installed capamty of about 10 MWel compared to

S ™ 7\ AN Al P L e | Y L L Y o Y . W Y |

ZF

DBFZ

31




743 sendings to
German biogas plant
operators

110 respondents
response rate of 14,8 %
10 questions with
different levels:
strongly agree: 1 score
agree: 2 score
neutral: 3 score
disagree: 4 score

strongly disagree: 5 score

DBFZ

Fragebo

A. [Velche landwirtschaftlichen Rohstoffe sollten fiir die Bioenergieproduktion verwendet

©

werden?
0 Reststoffe sus der Emie (2 B Mais- oder Weizensron)
O Reststoffe aus der Verabeitung (2 8. Resspete)

O Energispflanzen (2 8. Olpfianzen, Zuckeriiben, Mais, hobnt
1 £3% derlandwirtschaiichen Nutzlche
055 % derlandwintschaftichenNugfiiche
E£7 % derlandwinschaftichenNutiiche
O suf marginalen oder degradirien Flichen

Bioenergie

(Bitte geben Sie an, in weichem M8 Sie zustmmen )
soltenfursie

verbindlich sein, unsbhangigvom Einsatz.

Derzeitige Systeme zur Zertifizierung von Nschhsitigkett sind

transparent und effektiv.
Bioenergie solte reguiert warden auf

Jokaler Ebene

nationaler Ebene

intemationsler Ebene

Die Koordinaton der Lieferketie (vom Rohsioff bis
Endnutzung) ist eines der groRien Hindemisse fur die

Welche Modelle kénnten die Koordinstion verbessem?

gesamte Li

2 ton (L e
‘sind fiir die Datensammiung iber die gesamte Lisferkette
verantworsich)

Eine Mschung aus beiden

Wie sollte die Nachhsitigkeitvon Bioenergie-Lisferketien
nachgewiesen werden?

Ein Nachweisist nichtndtg

bericht
eigenverantyortich

Unabhingige Zetiizienng durch diePrifung Driter basiersnd suf
Nachhaligketsstandards

Sonstiges.
Die Einhsltung sller Formen der Nachhsiigketsstandards
von Bioenergie soliten sein:

verfiichtend
freiwilig

Eine Mischung susbeiden

ige Energepfianzer), im Umfangvon:

Stimme Simme Neuval Simme Simme
vollzu  zu eher nichigar nicht
2 u

o a o a o

o
o
o
o
o

o
o
a.
o

O ooao

o o
o o
a..H
o o

@

©

Simme Stimme Neural Simme Simme

vollzu  zu eher  garnicht
nichczy  zu
Treiber der Bioenergieenticklung sind - -
Vermeidung von Trebhausgasen [ o o o o
Vemingerung von Umwelteinfissen [ o o o o
=] o o o o
Entwickling einer Kreisiaufwirtsoteft [ o o o o
Versorgungssichemeit (van Energe) [ o o o o
Sonstiges: o o =) o =)
Hindemisse fur den Biosnergiesektor sind: .
Fehlende skonamische bzw Marddsnreze [ o o o o
o o o o o
Nigrkten
poltischenEntscheidungsragem und der beten Offerichiet B8 g |
Sonstiges: o o =)
Die grofien Herausfordenungenfir die Biosnergieprodukton T
und deren Lisferkettensing.
Fehlends aligemeine geselschaftiche Alzeptsnz [ o o
o o o
Es gibt keinen Beiragzum Wirtschaiswachsum [ o o
Sonstiges: o L
Firmen, sehen Sie ig fiir die Regelung,
iterien im By an?

Diirfen wir Sie fiir weitergehende Fragen kontaktieren?
O Js (vitte geben Sie Kontsktinformasonen sn):

0O Nein

Bitte senden Sie den

E-Mail oder

Kay Schaubach (kay.schaubach@dbfz.de)
Tel 03412434468
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Questionnaire — Preliminary Results

Questions Section A DBFZ

Which feedstocks should be used for bioenergy production (responses* in %)

100
80
60
40
20
0 | 11.8 I
(Harvesting) crop residues  (Processing) crop residues Energy crops (e.g. sugar Abstentions
(e.g. corn stover, rice straw) (e.g. rice husk) cane, oil crops, lignocellulosic
crops)
Extent of Energy Crop Land Use (responses* in %)
0 10 20 30 40 50 60 70 80 90 100
s
2 2
2 4O < 3% of agricultural land
D& 0
L52 < 5 % of agricultural land
0w =20
Q O =
S % <7 % of agricultural land
c o
? 8 % on marginal or degraded land
c =
w without specification

*n=110 33



Questionnaire — Preliminary Results

Question Section B

1 Strongly
agree

Strongly
disagree

use

DBFZ

Sustainability Current
requirements sustainability
should be certification

mandatory for all | schemes/systems
biomass types for bioenergy are
regardless of end | transparent and

effective

Policy makers
decisions about
bioenergy should be
more based on

scientific
information

...at local level ...at national level | ...atinternational
level

Bioenergy should be governed/regulated
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Questionnaire — Preliminary Results
Question Section B continued (1)

Strongly
agree

Strongly
disagree

DBFZ

Manufacturer-led
coordination (one
focal company is
responsible for
collecting the
needed information
throughout the
supply chain)

Supply chain coordination is one key barrier for establishing

Producer-led
coordination
(farmers and forest
owners responsible
for providing the
needed information
throughout the
supply chain)

A mix of
manufacturer- and
producer-led
coordination

sustainability of bioenergy production from feedstock
production to end-user consumption. Which models are

viable in improving coordination?

Verification is not
needed

Sustainability of bioenergy supply chains be verified:

Biomass or
bioenergy
producer’s self-
auditing and
reporting

Independent
certification with
third party auditing
based on
sustainability
standards
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Questionnaire — Preliminary Results

Question Section B continued (2)

DBFZ

1 Strongly
agree
2 - Strongly
3 ' :

3.26

mix of both

mandatory voluntary

Compliance with all forms of bioenergy sustainability
standards should be:

Reduction of
environmental
impacts

Reduction of
greenhouse gas
emission

on biomass

Drivers of bioenergy development are

Making profitable
businesses based
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Questionnaire — Preliminary Results

Question Section B continued (3)

Lack of economic
stimulation/ market
incentives

Strongly
agree

Strongly
disagree

DBFZ

Unresolved
sustainability issues
& resulting policy
and market
uncertainty

Lack of scientific
information for

better informing

policy makers &
general public

Major barriers for the bioenergy sector are:

Lack of general
societal acceptance

Undesired
environmental
impacts cannot be
avoided

The biggest challenges for bioenergy production and supply

chains are

No contribution to
economic growth
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Questionnaire — Preliminary Results DBEZ
Question Section C

Which institutions, companies, facilities etc. do you view as
important for regulating, implementing and monitoring
sustainability criteria in the biogas sector?

Association for
biogas

12%

Department
for agriculture
3%
Environmental auditor
3%

Abstentations
52%

. _ No external organ
Others (including necessary

DBFZ, universities
: 3%
TOV etc.) °
17%
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Next Steps for Stakeholder Analysis in the
German Biogas Sector

* Online survey will be sent to other stakeholder groups

° Expert interviews will be held with selected stakeholders

S—— S P
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Feedstock producers (farmers)
Digestate (fertilizer) users

Logistic service providers

AD and CHP technology providers
Certification institutes (e.g. TUV)
Policy makers

Research institutes

Chamber of agriculture

Association for biogas

DBFZ
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Development of the Danish biogas sector

Teodorita Al Seadi, Biosantech

41



"M IEA Bioenergy- Task 37 Energy from Biogas www.iea-biogas.net
i

The impact of governance on the deployment and environmental DBFZ
sustainability of manure-based centralised biogas production in
Denmark

Overall aim:

« Contribute to the understanding of drivers of governance systems for environmental
sustainability of the manure-based centralised biogas supply chains in Denmark

» Gather knowledge on how legitimacy and effectiveness of such governance can be
improved

Content:

=

Deployment of the centralised manure based biogas supply chain in Denmark.

2. Environmental sustainability issues in relation to centralised manure based biogas -
benefits and challenges

3. How selected environmental sustainability issues are addressed by Danish policies and
governance systems — short historical overview

4.  Enforcement, compliance and performance of the selected policies and governance
systems

5. Discussion of relationship between policy approaches, enforcement systems, and the
administrative and economic burdens, and effectiveness on-the-ground.

6. Lessons learned

Teodorita AL SEADI - BIOSANTECH | Lerhgjs Allé 14 | DK — 6715 Esbjerg N | Denmark teodorita.alseadi@biosantech.com | +45 30511553




IEA Bioenergy - Task 37 Energy from Biogas www.iea-biogas.net

g LA o ot

Geographical distribution of the centralised

DBFZ

manure based biogas plants in Denmark
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Centralised manure-based biogas plants
(hatched = new plants)

Farm manure-based biogas plants
Industrial biogas plants

Landfill

Wastewater treatment plant
NB: The size of the circles indicates the
biogas production capacity of the plant

Denmark aims to treat 50 % of the produced
manure in biogas plants by 2024, and to
become independent from fossil fuels by 2050.

Brutto energy consumption in Denmark was
of 720 PJ in 2015, of which RES represented
28,6%. Biogas provided in the same year 1,1%
of the actual energy consumption in Denmark .

teodorita.alseadi@biosantech.com | +45 30511553



“M IEA Bioenergy - Task 37 Energy from Biogas www.iea-biogas.net
>

Analysed governance systems (G) for environmental DBEZ
sustainability
G1.: Sustainability of AD feedstock
. "Grgn veekst” / Energy crops vs wastes, by-products and residues

G2: Management of animal manure and slurries
* Harmony rules.

G3: Organic waste management
«  "Denmark without waste” -resource strategy up to 2022.

G4: Sustainability of biogas plant operation
» Hygiene and sanitation

» Voluntary control of methane emissions
» Digestate analyse

G5: Biogas utilisation and biogas based energy production
« Varmeforsyningsloven

G6: Recycling digestate from biogas plants as biofertiliser

* Quality management of digestate through feedstock control, sanitation, value limits for
heavy metals and for organic pollutants, product declaration)

» Danish frameworks and principles (see also G2)

* Guidelines for good agricultural practices
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DBFZ

Classification of the applied governance

» The Gs are cocktails of laws, regulations, rules, guidelines,
principles etc.

» Classification of governance systems requires thus a detailed
analysis of each group of legislations, regulations, rules etc.

« Simple classification criteria:
* Mandatory and Voluntary
or

* Direct and Indirect
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DBFZ
Legislative / regulative frames impacting the Danish biogas sector

EU Climate, Energy and Building Ministry
 The Waste Framework Directive  The Renewable Energy Law

* By-product Regulation e Heat supply and project Ordinance
* RES Directive e Electricity Supply

* EIA Directive * Natural gas law

* The Habitats Directive e Climate Plan

* Nitrate Directive e Strategic energy planning
 Water Framework Directive * REin the process

Ministry of the Environment Ministry of Food

e Planning Act e Support /ha agriculture

e EIA Decree e Rural development

e Habitat Ordinance e Statutory order for fertilizer and

* Environmental Protection Law plant cover

e Sludge Ordinance Economy-94 and Ministry of Internal
* Waste Ordinance Affairs

* Resource Strategy e Local Proxy Rules

* Nature Agency biogas mobile team Ministry of Taxation
* Tax Laws
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Additional case studies for The Netherlands, UK and Italy
envisaged

Hypothesis |: comparable legal frameworks in Europe except for
Renewable Energy implementation

Hypothesis |l: different implementation phases result in different
Perceptions
Governance portfolios
Sustainability debate

Hypothesis Ill: comparable stakeholders (domains, groups) in
European countries

Hypothesis |V: Perception of sustainability is embedded in a multitude
of decision making criteria
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