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i i ; World Bank
Low-carbon energy is the sum of nuclear and renewable energy sources. Gross domestic product (GDP) is )
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NIM3IT ,NIAT 'WPIPNA OMIWPN N7X O "W |0 O'%anIn 0NN TNK
.N"MJA71 'UPIPNYT O0'Wain 10N 7731 N1'201 113N 7W X710 N1
NJIWI1,NI"TN NNIXA NIIW TTOIN1 "0VIW™ TON W n'7X O'NI1AN TNX 737
,2A7 NNIWN 0Yn 13 737 n311 AT KWW TN .N137TN 190'0 ANN7 TIKN
'K "TUW NIWY7 nn 21713300 NIN'EY71 N1ITT NINNXAY7 AXIwna
?"2 NWKN" N'WWA N7XN TWKI 171X N1 7V NIWTNNN N1AIXK O'NPNN
N1713J0 NNIX 217 O70MT OV TOIN-009W'N O0'7Tan 0TI ,NN'NI3J
127 N07NN PANIT NIINNKD OYWA .UPIPn 7V NN NTIIK (Wnn
N1JN0 NN N1INT7 O™N N1 1337 7V 107000 73 DK "NIPNRN 107'W7
NPT TI710 7102 7197021 .NMINTRAT N'TNIKZN N1 NTJINN AN 12YaWw
JMWIKD 70N DX NI NITAIPANT NTINNN N1MIJN0N DX NNXNTX
7w — 11 nnnT .(Mitschang et al., 2010; Anker and Olsen, 2009) 107w
— O'NIT OIMINAD N7V NIVTA 2 I1W 7W1 0T TIKT7 237 ANIKA 117w
TX'J NMOX71 WNI7 1N X7 :137pNN 0012 NTNIVA MYWAN DX NWNNN
NJIIIN-NWPIP X710 7W 1nW73 0™MON XW13a 070N NN'ION NI'TN
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,00W'NN NOW ,)1I07'WA NIA'N NI9'9XA NITIK 1773 AU T 9 7y M
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INIX NITIN OMTON 7W TIKAD 7172 1130 7Y 19X X7 N1913N O0'NW71 WY
.TIN'7'71 71027 1N OnNW 0m917n 077N 7W 1'WY 7J01IX ['UN P XKW1
;17 “7170n2 n17n"7 Yinn nIWTN N2'WN NTTIVA NTAKITWA 1209019
.MU07nnn "72pn 92 01'J TN1VN 07370 70 2N
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0MpPNN NIWTNNN NITNIX NIYXNNA 7KW1 7nWnn 11X 7730 10% 7w
O0™MTONA 1WAI1 NMANN-NTIAIXYIN N1I7WNN 7W 1IN 1TPNRNN 7K
1302 (2008, 2010) "a1n1 NN ,1PNN NITIAY MW "I98 P71 0107100
OJIWN OIPNNAT NIAI713J00 7W NOWA NIWNT 7W 191XAT 7P'N0 DK
133N 0'2N1J0 .0°'NININ O'NOVWN 7V N1'"NW 7V NIJ7WnN DX N'K IXTY
NI7V2 NYPIP 7V XN O'WININA 732 N'91700 nINNN 40%-70% 123
PN NP A7VW NIYPIPN TPITNN O 7PNNW 1120 '3 131,170 NPt
1197 ['JN 1930 NIN'O1 NIX7PNN TIWN L7013 N0IJN NIPNN 1IN ANIKD
W 217'W7 NINPY 190" WX 121 133N NN N0 O0UW 190'N
N1MI0710-N1"0IWN NIJ7Wn "7y1 P70 ,0°NINY O'NVWA N"X NITWN
20-30) LP'TA TN O1'0 INKT7 NK7PN VPP WIN'W? Nown Ntnn
0'J7172 NYI9 NYIN ,0K7PN 0'WIN'W Jwnn7 NTwnn 2 7w ,(Mw
7W N1'7'W9 N1 N'K7PN N7'W0 JWNN NN'02NW NI'PNA TN NIKT7PN
.N1 N1MIo

50,000) 0™X710 NITWYT 1WATW YPIPN 1970 DK TN (2009) 7801nK
O™IX710 NITW 7W 07171 09PN 7W 01K NIMINTINN DX P01 (ONT
NJIWKI NN XN [T 10T 1930 NIN'ITNIX7PNN TW 7w 01Na NTIPIN
NITU1 92 NITRIVA NI0U7NN OV TWNn NITTINNNT NNIWpN N0
INTPNN XM QY91 01WTN IPN OIXDY ,UPIP TTIVT 13w 1IN0
NIXT7 NIXAXD NIMIJINN W7 P70 07017 1WN'W N'7X O'KXN'T .A"X1T1
.12/7/10 X'nn1 10/7/10 X'NN — nWTANN

N0MI 7w M7XWA XN X Tpnna (2016) i1 771 177200Ww vPIY
1N VPN .N2A0N NNW 7V WATA, 1IN 7W N'X7120 710 01X 1NN
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M7W1pnnn no'Ww

IpNNna 17w
1"NW NIIVTNNN NNX 73 1217 NN 'JN0' IN 'NTPX NN NN .1
NMINN PA X7 - 17W '9'X900 XKW1JA APNNA 77307 NITRVIN
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ViqlUE
NXIP71 O'KXNTN NAXA TI1X7 7KW ["IY-"7y1 019 7w 013'3 .7
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(2018 12nXT) NINNK7 NITITIVW ,N"X7 DTN N2'0PT 01 DJW' .ANITII
NIINPY NKT OV TN .UPIAPnT 0100 'KW1I2 N1N'W NP0V XD 'K 071K
.ONIN ]MXT 1IXKT,2PNNN 'KW1 7Y NINTW? 0'3'7WN 12071772 O TNK

7w qniwn n13n an'van OECD - 1 nnanw O1wn ,A1wn JINNKN 'XINN
TIXD 07720 0JW' AN TYI'NAW X N1 IX NINY ,N1"0 N17'wn nm
N3N NNWY NN 7TV .NINNYNN NIV 127 1T AXIAP "2 0'Pnain
WP N2 NIIN'K NITTA 20 - 3 7W N1 NNXNAIXD ANTWA 1337 NITRYIN
NINW NN 7W 'NTPA 77000 DK VINNT 117 NWIN O'NTIP A'NTEIK
QDIIKIN TIX7 OMNWK)

W2 Wi7w1 N3N 102N ATIND NXT NPI7n T X

Electricity Generation Mix 2018

8 650 76 4,224 Total Twh
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lapan

Portug

Denmark
(

1NN1IW N1I*TAN
:0'901) O'71'W 190N "9 7Y ,VWN 13702 1PNN7 NITRYINN N1I'TNN "N
SN [I'RTT7 O OP'7N ,N"K NN OWITD 0UW7 0 O0p7n
n1TNN "2 01 .7Wn'mn IMOXNY7 Ol 0p7nt 7Kaw7 qon mv7px
7W NIA'WNN NT'N 12TA NIMIIWXIN NNYWAN 97,0700 TN W1 11n1w

1.0

PN
Renewable
Energy Institute
2019.
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na7wnn ,NI170P2 TPNNNY7 1702 T190 TiNA .7XIW'7 O'N7IoNn
NN N'RNIPR-1'XI0 NN N17'WN NN OV O"NIVNWN NN 'Xn7
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a sample of OECD countries. The conflicts might arise from
objections of individuals, NGOs, government ministries or other
public bodies. The friction points will be studied within the
perspective of the current legal-institutional framework in each
country;

2. To propose policy directions for improving the existing legal-
institutional framework in Israel in order to remove unnecessary
barriers to the achievement of lIsrael's RE targets, with due
balance with considerations of environmental quality, protection
of open-spaces, landscape, natural ecosystems, agriculture, and
the quality of life in crowded urban areas.

Methods

We selected a set of OECD countries according to several criteria
assumed to hold relevant lessons for Israel. The first stage was
desk research pertaining to review of academic literature, analysis
of policy and planning documents in each country, and analysis of
relevant legislation. At the next stage we visited most of the counties
to conducted face to face semi-structured interviews with a variety
of policymakers and decision-makers and to visit representative
RE projects. Using a comparative framework, we compiled a list of
detailed issues related to land ownership. Regulation, or taxation. This
framework severed as common ground for the interviews, and later for
the comparative analysis. We presented the comparative findings to
a roundtable of Israeli stokeholds and experts and received feedback.

Main results and conclusions for the reported period

During the period of the current report, we dealt with the final updates
of missing details in several countries. These were partly delayed
because, in the absence of project funding for these trips, we had to
depended on other travel opportunities of the Principal Investigator.
We also completed the cross-national comparative analysis, and drew
conclusions and lessons for the Israeli context. The roundtable of
Israeli stakeholders was convened at the end of the project extension
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Abstract

Research problem

The State of Israel, together with countries worldwide, has committed
itself to the goal of generating electricity from renewable energy (RE).
However, despite policy efforts, Israel it is still lagging behind its own
targets. Barriers that have not gained enough attention are those
related to land ownership and planning regulations as well as land-
based taxation rules. Each of these factors varies across countries,
with a different legal and institutional basis. In order to expose
these hidden barriers and evaluate their justification, one needs a
comparative perspective. Such research is expected to yield rich and
often unexpected findings. Comparative research could yield a rich
arsenal of alternative models and help to combat path-dependent,
insular decisions.

Research aim and goals
The research offers the world's first systematic international
comparative analysis of the land-related regulatory constraints and
incentives which determine governments’ capacities to authorize
the siting of RE facilities on land — whether on open space or | urban
areas. Specific goals are:
1. To Identify points of friction and existing or potential conflicts
around the location of RE facilities in Israel compared with



94

conduct a quantitative and qualitative evaluation of alternative
scenarios regarding the role of ILA.

4. To articulate the targets of agricultural land conservation vis-
a-vis renewable energy targets. It is recommended that such
policy would be based on quantitative forecasts according to the
different scenarios. In addition, we recommend considering the
goal of agricultural preservation more broadly than just in terms
of land consumption by renewables. It is recommended to re-
examine both the restrictions that apply today under the national
outline plans (like the prohibition of PV greenhouses), as well as
ILA's restrictions.

5. In cities, efforts should be made to remove the remaining
barriers to the promotion by the private sector of renewables in
the cities. It is important not only to simply calculate the total
are of rooftops, but also to analyze the economic considerations
of owners of different types of buildings. There are accepted
methods to conduct such evaluations. In parallel, there is need
to examine the complex regulatory and tax barriers that still exist,
even after the exemptions granted to small scale PV project in
recent years. There are still barriers that deter the installation of
renewables on roofs, and in the near future, on walls and other
inventions to come. An important recommendation is to promote
provisions that will enable the installment of renewables in
condominiums for the consumption of private apartments.

6. To examine the possibility of requiring the installation of
renewables on rooftops. As a first step, such a requirement
should apply to all public buildings, including army facilities. We
also recommend examining whether it is feasible to impose such
requirements on new private buildings with roof areas beyond
a certain size: commercial, industrial, and residential buildings.
It is important to consider such requirements when it comes
to government-led housing — such as “Buyer's Price” ("Mechir
Lamishtaken”) or similar plans that will replace it.

7. To invest efforts to increase public awareness and that of
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Abstract

period.

Recommendations for implementing the results

1. To reevaluate the wind energy policy in Israel. Given the
consistent findings from Western European countries, one
can expect that local public opposition to wind farms in Israel
will also increase, and thus tensions and delays. In view of the
already low rate of wind energy in Israel, both in terms of wind
resources, land resources and potential ecological impacts, our
recommendation is to stop promoting wind farms. The current
advantage of wind energy to balance the daytime-only solar
energy is expected to decline as energy storage technologies
develop further. It is possible to learn from the experience of
the research countries, rather than fight battles that others have
already lost.

2. To conduct a systematic and comprehensive examination
of the planning and building procedures in the approval of
renewable energy. The small shortcuts and relaxations made to
date have been made ex-post and ad hoc. Considering the much
longer plan-approval procedures in Israel, there is a need for a
fundamental reevaluation. We therefore suggest an evidence-
based assessment, and simulation of alternative paths towards
smoother and more balanced land-related controls and decision
processes.

3. Given the absence of anything similar to that of the Israel Land
Authority (ILA) in other countries, we recommend assessing this
agency and its implications for renewable energy promotion.
We have proposed hypotheses about the direct and indirect
ramifications of ILA policy on the location, price, agricultural land
consumption, general environmental quality, and the duration of
procedures. As already noted above, we propose to further
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Abstract

elected officials about the importance of EU. The extremely low
current commitment of local authorities can be rectified through
incentives, competition and branding. Itis important to cooperate
with environmental NGOs and to help them harness wider circles
of civil society. The education of decision-makers and the public
will not happen on its own, and requires the formulation of
concerted policy and a short- and medium-term budget plan.
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University of the Built Environment and Prof. Martin Wickel . HafenCity
Metropolitan Development, Department Law | Dr. Cathrin Zengerling University,
and Administration, Experts in planning law, Hamburg.
urban planning. Renewable energy siting,
challenges and legal impediments.
"Modeling of renewable energy resources” Various participants, University
Conference, including Germany renewable informal interviews of
energy policy, projections, challenges. Hamburg.
University of Hannover, Institute for Planning | Prof. Christina von 1UP,
(IUP), expert in renewable energy policy, Haaren Hannover.

landscape analysis, rural and urban aspects.

The University of Hannover, expert in energy
planning and landscape perceptions, public
participation.

Dr. Sylvia Herrmann

Institute for
Planning
(IuP),
Hannover.
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Leibniz University, Geodatisches Institute.
Renewable energy topics related to their
expertise in property, real-estate, and land
values.

Team leader — Regional Planning, Regional
government (Hannover), Wind energy plans,
regional planning.

Ministry of Environment and Agriculture (ML),
Head of Spatial Planning Division (Lower
Saxony), planning, siting of renewable energy.

Lower Saxony Ministry for the Environment,
Energy and Climate Protection (MU),
renewable energy goals, permits, challenges.

Research project 100% renewable energy for
Germany in 2050.

Planner at the Department of Town Planning
and Projects, Ministry of Urban Development
and Housing.

Head of Energy and Innovation Department,
Ministry of economy, Energy and Enterprises
Berlin.

Institute for Urban and Regional Planning,
expert in planning law and renewable energy
siting.

Senior advisor and analyst at eclareon
(consulting company), expert in renewable
energy, energy efficiencies and climate
policies, legal framework of energy markets
and RE installations.

Planner at east Germany’s Brunderburg
region (Former), currently planner at Berlin
Mitte (Municipality).
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Prof. Winrich Voss
Dr.-Ing. Markus
Schaffert

Dr. Wolfgang Jung

Dr. Hildegard Zeck

Petra Schroder
Sebastian Biermann

Anna Walter

Dr. Tim Schwarz

Dr. Felix Groba

Prof. Stephan

Mitschang

Robert Bruckman

Dirk Felgenhauer
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Leibniz
University,
Hannover.

Tour of
renewable
energies

in the
Hannover
region.

ML Offices,
Hannover.

MU Offices,
Hannover.

IUP,
Hannover.

Town Hall,
Berlin.

Ministry’s
Offices,
Berlin.

TU Belirn,
Berlin.

Berlin.

Town Hall,
Berlin.
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Former advisor to the Minister of Energy and | Flemming G. Nielsen | University of

Head of Renewable energy department in Copenhagen
the Danish Energy Agency (Retired). Today Faculty of
Head of project: Smart Cities Accelerator, Law,
University of Copenhagen. Copenhagen.
Senior policy advisor, Renewable energy, Arne Rahbek Vattenfall
Vattenfall Vindkraft A/S (the largest offices,
electricity company in Denmark). Copenhagen.
Ministry of Environment and Food (EPA), Dr. Helle Ina Elmer Environmental
Special Advisor, Nature Management. Protection
Responsible for EIA legislation and Agency
implementation at international and national Offices (EPA),
levels. Copenhagen.
Danish Energy Agency, Legal professional, Tina Knudsen- Phone
Solar energy. Leerbeck interview.
Danish Business Authority, Ministry of Janne Christensen Danish
Treasure (Planning Authority), Chief of Business
Division, Wind energy. Authority
Offices,
Copenhagen.
Danish Business Authority, Ministry of Annette Klysner Danish
Treasure (Planning Authority), spatial Business
planning, rural areas, planning law. Authority
Offices,
Copenhagen.
Technical University of Denmark (DTU), Prof. Niels-Erik Riso Campus,
Department of Wind Energy, member of Clausen DTU, Roskilde.

Wind2050 project (Danish Council for
Strategic Research), citizen involvement in
wind energy planning, In the past also worked
in the renewable energy industry.

University of Copenhagen, School of Law, Prof. Helle Tegner Humlebaek.
Expert in renewable energy siting, planning Anker
law.
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Private lawyer, RE expert. Robert McCracken London.
Planner and consultant to development David Cox London.

companies, energy sector. Currently on the
Heathrow expansion project.

Leading expert in land valuation in UK, chair | Jeremy Moody London.
of National Committee on Farmland.

Head of National Infrastructure Commission | Robert Upton London.
(former).
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Director General for Environmental Policy Fedric Ximano Barcelona.

and Sustainability at the Government of
Catalonia’s Environment and Housing
Ministry (former).

Energy consultant to the Municipality of Prof. Pep Puig Barcelona.

Barcelona (former).

A planner and lawyer in Barcelona, expert on | Pablo Molina Barcelona.

urban planning law and environmental law.

Associacio de Municipis Eodlics de Catalunya | Carlos Gilbert Barcelona.

(Catalonia Municipalities Wind Association),
Mayor of Granadella in west Catalunya.

Senior consultant in RE technologies Alex lvacic Barcelona.

company (“Aigua Sol”), Planner Energy
Division in Barcelona Regional (former).
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Prof. at TU Delft. Dr. Willem Korthals Altes, | Delft.

Rachelle Alterman
PBL Netherlands Environmental Holland Anton van Amsterdam.
Assessment Agency. Hoorn, Rachelle

Alterman
PBL Netherlands Environmental David Evers, Rachelle Amsterdam.
Assessment Agency. Alterman
PBL Netherlands Environmental Edwin Buitelaar, Rachelle | Amsterdam.
Assessment Agency. Alterman
Lawyer (AT Osborne), expert in Jurgen vander Heijden Amsterdam.
environmental law. Na'ama Teschner
Ministry of Environment and Infrastructure | Hendrik van Sandick, Leiden.
(former), Private consultant. Na'ama Teschner

(2019 779x1 2018 '717) N"70'NX2 NIITKD
T'pon 0'gnnWwn o1pn

The association “Elettricita Futura”. Marta Leggio Rome.
Prof. at Politecnico di Bari Prof. Angela Bari.
Previously: Head of planning, Apullia region. | Barbanente
Department of Energy and digital Skype.
infrastructure- Apulia Region.
Department of Environmental impact Brigitta leva Skype.

assessment in the agronomic sector and
rural development, Apulia Region.
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Practicing lawyer and professor of property | Camille Mailot Rennes.
law.
Practicing lawyer and professor of planning | Loic Prieur Paris,
law. Sorbonne.
Field tour: Guided by planners and Several team members Rennes.

managers of a major urban expansion
project.

from the city planning and
land development office
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The Paris Agreement as well as the UN Sustainable Development
Goals (SDGs) for 2030 envision a post-fossil society. Energy transition
to renewables is crucial for achieving the emission targets intended
to keep global temperature rise to “well below” 2°C. As part of the
international efforts to reduce GHG emissions, countries worldwide -
and especially the members of the OECD - have set national targets
of energy production from renewable sources. These primarily involve
hydropower, solar, wind, biomass, and geothermal power. These goals
are part of global efforts to combat climate change and depletion of
fossil energy resources and to reduce their risk to human health and
the environment. Current policy and regulative initiatives, however,
have not yet produced a complete transition to a low-carbon regime,
and RE technologies have yet to be mainstreamed (Midttun, 2012;
Teschner and Paavola, 2013).

Currently, solar energy has the highest acceptance values of all
renewable energy technologies and, together with onshore wind, will
offer the lowest electricity production costs in the future (Elsner et
al., 2015). Still, various constraints play a role in the slow uptake of
renewable energy — solar and wind — on a larger scale. There are
non-regulatory barriers to renewable energy development. These
derive from high transaction costs of small and medium facilities
due to the economies of scale, information deficiencies, institutional
objections to grid interconnection, or perceptions of risk (Outka 2010).
Additionally, barriers to the construction of energy facilities are often
related to the lack of broad social acceptance regarding the associated
issues, including competing aims such as land conservation vs.
climate change mitigation, and conflicting environmental paradigms
(e.g. Wolsink, 2012; Jessup, 2010). Above all, spatial considerations
(e.g. scale of land consumption, location, proximity) are considered
fundamental in shaping dynamics in the energy sector (Coutard and

— 3.3
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local opposition, which are by now beyond NIMBYism (Wolsink 2010;
Devine-Wright 2011), researchers argued that a decentralized strategy
has the potential also to mitigate such siting-related conflicts (Salkin
2009; Barry & Chapman 2009).

And still, despite the ample of advantages of scaling-down of electricity
production and consumption that includes renewable sources, many
scholars believe that in reality, most people will still be part of the
central, national-level power grid operation because intermittent supply
is considered one of the biggest challenges of a more decentralized
electricity system, especially when generation is based on renewable
sources (Jacobson et al. 2015). While the lack of efficient storage
mechanism remains a major impediment (Bertényi 2013), (Parag &
Sovacool 2016) detail an arsenal of additional technical, institutional
and economic barriers.

Nevertheless, regional and municipal authorities could - and in
some countries has already have — play a greater role in the era of
decentralized production of energy from renewable sources compare
to the carbon era, in terms of land use and environmental planning and
permitting (Sperling et al., 2011). The EU legislation, such as Directive
2009/28/EC on the Promotion of the Use of Energy from Renewable
Sources, obliged member states to review existing legislation and
procedures with respect to authorization of RE projects. It offers
number of opportunities, albeit limited, for regional and local
authorities within EU’s states to influence RE policy in the continent
through the Committee of the Regions (Peeters & Schomerus 2014).
Other directives imply that national targets prerequisite the support
of all governmental scales, although member states are left to decide
to the extant and forms in which they involve their regional and local
governments in energy and climate-related plans and policies (Ibid).
As in other cases, the EU retains from prescribing legal obligations
related to spatial planning. Major differences remain among countries
in practices related to local and regional authority in planning.
Coming back to the problems of spatial and environmental impacts
and subsequent citizen resistance against establishing large scale
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Rutherford, 2010), especially in places where open land is scarce.
The question of scale in RE production is a relatively new one but
draw significant research interest. Historically, patterns of energy
production and consumption have significantly changed in type and
scale. While traditional electricity production and distribution operate
through central large-scale power-plans entranced with monopolistic
markets (Sovacool & Cooper 2013), there is a growing tendency of
de-centralization through smaller power-plants, or micro-generation.
Among other advantages, the “traditional” electricity system has
benefited the principle of “economies of scale” (Martin 2012) and were
further institutionalized by cross national mechanisms, such as 1996's
EU electricity Directive® (Levi-Faur 1999). Contrary to that, distributed
systems are based on diversified energy resources and technologies
at the urban, neighborhoods or household scales, such as solar panels,
electric vehicles, batteries, smart appliances and other means. These
systems are often sited closer to the consumer, they are a user-driven,
self-organizing, more efficient and cost-effectiveness (Alanne & Saari
2006; Lehtonen & Nye 2009; Twidell & Weir 2015).

Studies have shown that decentralized electricity systems potentially
increase security through greater fuel diversity, relieving congestion
on transmission grids, reducing levels of environmental pollution,
producing electricity at lower prices (Sovacool 2008) or creating of
local employment (Mangoyana and Smith, 2011). It also can lower
carbon emissions, mainly through demand management. In fact, while
social norms or consumers’ behavior and attitudes might incline to
resist initial investment and long-term maintenance of smart energy
appliances (relevant to both home builders and home owners), several
studies have already found that some of the newer installations (i.e.
solar PV units or feedback devices) dramatically affect behavioral and
consumption patterns within the household (Bickerstaff et al. 2016).
While large-scale RE projects have been increasingly confronting

Directive 96/92/EC of the European Parliament and of the Council of 19 December 1996 concerning (6)
common rules for the internal market in electricity.
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is largely uni-national or even local. Here are some examples from
various countries.

In Germany, a legal framework for systematic development and
regulation of decentralized energy systems is formulated in the
Renewable Energy Act (Erneuerbare Energien Gesetz EEG) (2000,
latest EEG amendment 2012). This framework follows a FIT-
based approach, which guarantees compensations for investors.
Furthermore, the Federal Building Code in Germany, explicitly makes
possible stipulations in a local construction development plan for
the use of renewable energies, such as solar and wind (Wende et al.
2010). Nevertheless, as to large scale installations on the ground,
there are still serious trade-offs, concerning the environment and
public acceptance in particular (Kemfert & Horne, 2013). To achieve
Germany's ambitious target of 80% renewables until 2050, large scale
PV on the ground would also have to be installed and in Lower Saxony,
for example, according to current studies, substantial parts of the
agricultural land (4.6% assumed in the 2050 Energy Scenario) would
need to be converted into solar photovoltaic fields.

In the United States too, the siting of small-scale solar energy
installations encounters land-related regulatory barriers, such as
restrictions embedded in the numerous covenants of homeowners’
associations, local governmental restrictions in building codes, and
neighbor opposition interconnection to the electrical grid. In research
conducted by Outka (2010), she found that one of the most common
barriers to siting solar PV on rooftop in Florida is “solar accesses”.
This problem, however, was addressed already in 2008 by the
enactment of statutory protection against public or private restriction,
prohibiting any government body from adopting any ordinance that
limits the installation of on-site renewable energy devices. According
to (Nolon 2015), Colorado, Arizona, Pennsylvania and others, have
even inserted amendments in their local land-based regulations, that
express municipal commitment to promote the effective utilization of
renewable energy sources, mainly small-scale solar energy systems.
The American Clean Energy and Security Act of 2009, H.R. 2454,

3.0
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RE, these topics been topics of considerable research. Although these
contributions do not address the legal-regulatory context directly,
this area of knowledge will be useful to our research to describe the
different frame conditions in the various case-studies. For example,
there is evidence about environmental and health impacts of different
RE types such as wind turbines (Bakker et al. 2012; Evans et al. 20009;
Kurpas et al., 2013). Several authors have analyzed the reactions of
citizens and forms of public protests against wind power stations,
electricity grids, biomass facilities or increasing energy crop cultivation
(for biogas) (Dockerty et al., 2012; Evans et al., 2010; Lupp et al,,
2014; Rodrigues et al., 2010). There is also evidence on the impact
of wind power plants on real-estate prices (e.g. Sims et al., 2008).
Some researchers have proposed new governance models (e.g.
plebiscite, petitions) in order to include the public in decision making
and improve implementation (Buschmann 2013; Kemfert & Horne
2013). Other researchers have proposed approaches for using GIS
and models in order to optimize the allocation of RE in both the rural
and the urban sectors (in terms of energy generation, environment and
socio-economic criteria (Calvert et al., 2013; Joss et al. 2015; Palmas
et al., 2015). Yet it is forecasted that since there is still large potential
for expansion of RE across nations (for example, due to rapidly falling
prices of PV modules), new regulative measures will soon be needed
for an effective evaluation of the potential environmental impacts and
competition with other land-uses (Hernandez et al., 2014).

Yet, while it has been recognized that there is a strong link between
the geographic distribution of costs and benefits of renewable energy
(e.g. Joss et al. 2015; Sliz-Szkliniarz, 2013), research has generally
neglected land-related regulatory frameworks and their impacts
on the siting for renewables. At the same time, decentralization of
RE technologies and their integration within the urban setting is a
new research arena, and related implications are only now starting
to surface (Norton, 2015; Palmas et al., 2014; Rosenbloom and
Meadowcroft, 2014; Temby et al., 2014). As already noted, the sparse
previous research on land-related laws and regulations related to RE
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for example, the municipal planning authority with its substantial
discretion, have been ignoring national energy goals. In contrast,
vertical integration in Danish and Norwegian planning systems
coupled with detailed guidelines have provided greater scope for
implementing a national wind power policy at the local level.

Even though these types of impediments go beyond the national
context, no research to date has conducted the kind of comprehensive
comparison of different regulatory contexts, as proposed in this
study. Even the concept of property rights differs considerably
among countries. German constitutional property rights, for example,
theoretically incorporate the “basic social obligations of property”
(which are implemented quite reluctantly). In Israel, the wording of
the property-protection clause in the Basic Law for Human Dignity and
Liberty is on its face less qualified. The jurisprudence on the rights of
property owners to resist RE is still embryonic. The balance between
social obligations and property rights is left to the court interpretation.

Landscape, brownfields and agrophotovoltaics (agro-PV)
Transferability of governance lessons across countries, particularly
involving policy design and planning practices has received more
scholarly attention and funding support than land-based regulation.
For example, a COST Action ‘Renewable Energy and Landscape
Quality (RELY), which ran from 2014 to 2018 (and in which we
took part), investigated the interrelationships between renewable
energy production and landscape quality, and the role of public
participation in enhancing acceptance. The group’s final publication
presents contributions from 35 countries, presenting existing Impact
Assessments procedures for RE (Roth et al., 2018). However, this
initiative remains on the broad descriptive level, and does not delve
into the legal-regulatory details and their impact.

Another COST Action completed recently (in which we were members
as well) aimed at understanding the sources, patterns and effects
of policy and governance innovations for climate change in general
(INOGOQV). Their final book centered on the concept of ‘polycentric

3.0



requires that 6% of USA energy be renewable by 2012 and 20% by 2021
and therefore several states have proposed institutional-regulatory
provisions which bypass the regular zoning or procedure. For example,
a 2009 New Jersey statute functions as an overlay above municipal
zoning, by saying that RE facilities are permitted uses if located in a
20 acres (or more) industrial zone. In Minnesota, large wind-energy
conversion systems need to acquire only a state site permit. According
to Wisconsin's law, municipalities are not authorized to restrict solar
and wind energy facilities unless there is health or safety concerns. In
Florida, local restrictions on solar panels are preempted by law (Salkin,
2011).

In Australia, also a federal country, land use planning systems vary
among the states. Yet, while the RE target was increased in 2009 to
20% supply by 2020, a few of the Australian state governments have
taken steps in the opposite direction. Responding to local community
objections, several states have introducing restrictive planning
regulations on the siting of windfarms. For instance, Victoria’s planning
regulations give residents who live within 2 km of a proposed wind
turbine the power to veto a project (Lee and Duffy, 2013).

Pllitt has argued in 2010 that in the UK, whereas conventional power
plants require national level approval, wind turbines facilities up
to 50 MW (most onshore installations a decade ago), require only
local planning permission, with the central government maintaining
the right to refuse an application. After the election in 2010, England
issued policies that encouraged local councils to zone for wind and
to toughen requirements for consultation with local communities
during a pre-application stage (Cowell et al. 2015). Yet, the three
central governments of Northern Ireland, Scotland and Wales, retain
a dominant control on siting of large-scale renewable energy de facto,
mainly because of the likelihood of local resistance.

Pettersson et al. (2010) have compared wind power planning and
permitting processes in three Nordic countries suggest that despite
a common feature of distributed planning competence across several
planning levels, actual permitting of wind energy differs. In Sweden,
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conversion attractive for a broad range of RE technologies (Neuman
& Hopkins, 2009; Adelaja et al., 2010; Frantal, 2018). However, we did
not find any research addressing the special land-regulation issues.
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governance’ (coined by Nobel Prize laureate Elinor Ostrom). This
concept criticizes the usual disconnected patterns of governing,
especially when confronted with a complex phenomenon such as
climate change (Jordan et al, 2018). With respect to renewable
energy and transferability, researchers promoted the idea of setting
quantitative regional targets for renewables with flexibility in
implementation, coupled indicators and monitoring at the regional
level (Jordan et al., 2015). These do not exist currently in the EU (or
Israel).

Outside urban areas, Western countries continue to struggle with
land-use conflicts between clean energy production and agriculture,
open-space preservation, landscape quality, tourism, noise and
nature/biodiversity conservation. For Israel's land-scarcity context,
a prominent conflict pertains to productive agriculture versus solar
energy. While the negative impacts of energy crops and biogas
production on sustainability — in its wide meaning — are already well-
researched (see review in Popp et al., 2014), a growing interest is now
directed to finding synergies between co-use of land for agricultural
crops and renewables (e.g. Busch, 2017; Guerin, 2017). The combined
use of arable land for the generation of solar power with simultaneous
farming avoids land competition with food production. This not only
counteracts an increase in rental prices, but also promotes regional
added value for the agricultural companies involved (Majumdar and
Pasqualettia, 2018). Therefore, theoretically, this could be a win-win
situation. There are already some operational agro-PV systems in
Italy and France. In Baden-Wirttemberg, Germany, a pilot plant with
regional partners has been under examination since 2015. Yet, at
present, studies are still experimental or theoretical in their approach
(e.g. Dinesh and Pearce, 2016; Valle et al., 2017; Liu et al., 2018).
Lastly, brownfields (underused, abandoned, derelict and often
contaminated lands) are also drawing interest for conversion into solar
fields called “brightfields” by the US Environmental Agency (EPA, 2010).
Although the costs of brownfield recovery may be high, the scarcity
of land and strict environmental protection are making brownfields
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