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Per capita consumption of low-carbon energy vs. GDP per capita, 2017
Low-carbon energy is the sum of nuclear and renewable energy sources. Gross domestic product (GDP) is
measured in 2011 international-$ which corrects for inflation and cross-country price differences

P
Norway

60 MWh
50 MWh
E Sweden
=
g 40 MWh Canada
E ]
3
£ 30 MWh
é ginland
g
: France
§ 20 MWh o grance
Slovenia o i
Denmark
10:MWh * Latvia® ®gBen  ® e
& Kraine ® .Vef'w“e*a. 08 .\my‘ Qustralia Jreland
Bangladesh o ¢ Gilka g e f y.u Tobago Hong Kong ® Qatar
0 MWhe "9 ® o eee~ "o AT ® PUELE A el P AL S )
$5,000 $10,000 $20,000 $50,000 $100,000
GDP per capita
Source: Qur World in Data based on BP Statistical Review of World Energy (2020); World Bank 13 nawr

12 127 NNY

12T NNY

" TMIJN NUIKD W 20031 nnl 20192 07win MIpnn apnnn NIt
niw TV 30%-7 17%-n 1771 7KW1 NIWTNNN NIYIXK X7 7TYw 2020
NXITWNA 103 1371V 79192 21V'WA 11X W13 n'7un nnny ,071x .2030
1PN NAXN7 0'NONA JOVW 1NN 030N nt N"17.(10%-7 21j3) N'RIxK7In
101 1030 N2 |0 - 7KW NITNA (NN WNW 1pa) NIWTNNN NINIK
01N N1 (133N, NWPIP NX7I0 7W 0020 XD NMTA TPIN I
NIV NJI'KA1 O0'JN0N NP0 7V 1WA 001NN 1jNNN NKNWN "NINT7-"2
,7NIT ,n1In1a) OECD-2 ninann NI'oi'x niTn 9-1,070 [™Iv-"7u1 Oy
IPNNN 7w V712 XKXN'A .(7210MT1 TID0 ,'719 , 73710 ,n707K ,NDIX ,N"710K
TIXN 7V1921 X 0707 NIIXI'7 07720 OIW?,0'N™O0N 11T 1P TX7W ,XIN
JIT LWPIPNN NIM3T7 0Wa 1770 .anva7 o 73 12 ,07Ninwn
-101N OXMINNI ['UPIAPN M0 133N 7W ATX7110 13770 NN DNwpnnn
7W NONINI NIIIN'TA 217 N2 NIVNWN [INN A7X ['Un 077207 .upap
X700 O0NAW O'KW1I OINIX OIW* . TNYA1 O1'J NWTNNN ATIK 1IN
NINNXA NITTA7 O'9NIWNN 077730 O0MPNN TNINN (91K NIW NN 7KW
190N 01 1KXNI 071K .(NK7PNN UPIpa nviga 0unn7 ['ovn ,nnarT7)
M3I7Wnn 0N ,AXKIWAN N1I'TNT7 7KW "2 — V17 — O"NIVNWwn 0Myg
077271000 O0'J'70N1 7KW WPIPNR NWY NI 7W NPT NIAJynn
NIWN 7V NIWPNT71 T'WNNT7 0™MIX 07X 0MYI .0™I201 113 Nn DM 7w
ON71 ,N12NPn 0IWA NIWTNNNN NTIXD NN 1217 7KW N2XOW O TY0N

.0"7pXN ™MW [IN'N7 O"AIX7-]'2N 0'NJ0N2 NA"NNN



15

OMTONN 127 NINYpPn TI3'NN NITIPI 12 WPn DN TNNNWN
N3N 732 0°'N"pPn O TOIN-0M09 W NN

nin 7y 7KW1 0'NMpn 0MTONN NX 19WY7 0'I17T 7V yaxa7 .2
NTNY1 "0AIXN [INVTAN ,N2'20N NIJX (VN7 N"K 7W Nnpn TTIVY
NN NX 19WYT7 DMWY 07X 03717 ,NY2 12 NTAIKTI NIMATNNNA
NNLIIN NW (123,0NK 090210 07127X 0'0101'K ['A7 1K 1
J1919XN 0"y 07NN N1IRT NIKTPNN , NNIXD

NTIAVN NIV'W
1JN0'N1 N'NIX732 NNY0 N1'P0) IN71W NTIAY [ 1773 ATIavn No'w
W21 7W AN OV O07210-XN N1ITKY NAT0 131 (AP'pN1 NITTa I’
0'01 7V 1NNQYIW ,NIZ01I NIITTN YWNIA1 7KW NI07NN 17301 NN
K700 0INKINN NN'WA LNITA 9122 01'0) WXIN NTAINW 091momj)
0'0719N O'XW1I 7W 1170 1337V ,011WA MI107120 NN N1YXNKA .(0'N90I2
1337V 70132 .0119NN NINYJA 1IWI 009 7V NWPIPR NX71101 OMIwpn

A1WN 72971 NIKXINN DK A'XA7 1IN 7V 7KW "o'nnin |n7iw”

O'NXNNN O1W™M 1217 NIX7Nn

7W IW{PNa AMIANT 133NN 3770 W 9PN NTo'W npPrTa uXay .l
X7 "MW 123" 1IN 1N 1UXIAW 0w, 0170 TV .N"K WK
01PN W1 ,1IN2JW N13*TN7 0N 7KW 07NN O'J1KN 03700
7N X7 NTOTINT 1 2N K7 113 DPPTAw WX NTTI0T nptTay
,0'3'7n2 MW 7W 09IIW 000N 9 7V N107NN N71P 7W N'X71N'01
.09WN1 7 T01N MW 7713

N'KC7W OTPR 7V ATIJ7WN1 7D NIMTTN DK TTION (91XKA [1N17 .2
NN'Ww NIY7Y7Wn NMI37Wnn NITIK DNYWA 13UXD,0M2Th NNt
77301 N'K7jNN N2100 01900 7V YN0 NN 7W Nigtpunl
NIYXNNA P X7 NP T2 21W YXI .N"K NNPR 7W ,JNTh 'JWTN1,1'NN0N
0w 7W NI'MII'X NIPNINI NITNN OV NP7 T X7K NITYI T
"M N12vna omo7n

TINDTTYT 71N 7K NK7P0N VPP DNTNW W NNTO NN w7 .3
.0"1W O'0™ON T 7V NITNINI NI'TNNA NA1AN XNN 1TI NI TNW Y701N

14 XN

1XPN

n1U1N NaxXn
NINIXN 7NWN IXT 7W TY™7 07190 NIYTA OV TN NANNN 7KW 1IN
0JW" .12 TINYY7 NWPNN XN I AKX O'XNANNN 9K 78 0131 (0"X) NwThNN
NN PN 7w N7VI01 O01pT L1II'TNYT7 0WPn 091w 010N O0'non
QD10 NIMIT NI PPN 0MIWPN N7X 00 "N 1D O'8aNJn O'on
TNX ‘737 .0"3271 'WPIPNYT7 OWAIIN 110 7731 21201 1337 7w X7
"2 TINA DIIWT,NI"TAN NNINA NIJIW TTOINT '09WN TON W' 07X O'MIIAN
TNO'W NWNPNNY7 AIWN TPIN W, NWEIP NX710 7W O'KW1 N1
2'N7 M9X 0TI PN .APT0PIYN DK 01 X7K O0MTONN NXK P X7 [nw
NITIX OMTON 7W TIKA 7171 11130 7V ;19X "N'72 N1YIIN ONW711'WY TN
.TIN7'71 11027 1N ONNW Ov9170 077N 7W 1'WY 7J0IX ['UN ;XKW1 1NIX
13 717002 M7N"7 YINN NUIWTN N2'WN NTTIVA NTKIIWA 12079019

.N107NnnN "72pn 1192 01'3 TN1VA 07730 70 2N

IPNNN NYXN] 1V'91INW 93 1pNNn NN
O0™MTONN NXK MNXIWN "MNIXK7-"2 02N2 [1N27 XN 1PNNN 7W 7un NN
01pP'N7 OWann ,N™A1 133701 'YPIPNn "NINNA O0™MI07100 00NN
0N PNNN TTYT. 7KW1 MTIN TN (DT IIWA TN 10,0 K7W N
0170 2720 O"7XXI019 IX O™ O'0P17931P1 1IN MITIPI NNt .1
o'op'79npn .OECD niTn 7w O01T'NA1 7KW1 N'K Ipnn 7w
WM 1IN ,0"N7WNN-KT7 O0JNN 0019 O'WIK OV NN OmMwy
191X2 11N27 XN 1pPNNN NI0N .0'901) O™ 09111 A7WNn



17

NINY7 O0MIxX onvn NPI7n "719'w .n1N NN O7TP7 P09n7 X
i i P71

7W MUK WXNK N1AI713300 N1MINNOINTNN IKT7 T 7710 7pWn

T2 PNNN NITTA 7W 310N TINY'Z [N .NMIK710 NTNIX

TO"7X Y12'P2 NAWaW

n7ann :O17'x
NWTNNN NIXYT

NTIN |2X,07W 21012 TT1I2 "IX'710 11

7N 77X
,JNMIN7X
2020 12nvvo

... PV '8 007w 110 '7v 01,0 TINT ]aK2 N2 1NINYTXC7N0 NIKD 171

16 YN

AWXND NI 2NN (I1IKA N'NT7PNN NIITTRN 7TY DK 1017 Y1701 ,]13 103
1N WTNA 11N17 Y7010 70112 .1"K "NT'N "V UPIp NIMX 7W O0'NINA
NNPN 0K 1133) NXAXD NITINN 1IN0 013 11700 N172100 DX
"M 7W AN107NN gPInn 17K DX N1 (innn 7y

T 7V 0y NN 7W 01T'PY7 O'NON NN0NY7 O'XNXND V'pwn7 4
,072'0 NI 7W 0'NOWN 7W 11W'™N P71 X7 UXA7 21WN .T0190 1100
.0"J1W 010N O0'03J] "7V1 7W O0M73730 0717w 7W NN 01 X7X
,7'1pN2 .N7XJ N1JIYN VIX1A7 N107Nn N72p1 1pnn niow jwe
O0"1071100 O'N0NN 71730 NIX 11773 [91KA ,pPN1VY7 1027 TIIX we
JNI0IN [91KA 173pN0W NI7Pnn N7 0077 " TUW 0M0'Nnl
ON0YJ OV TNy OV 1" N1 7V 7TV 0P 2783 010N
NWIN'W NI'NIN WAI7 TIX 01 W' .01 7Y 0™MK710 0719 7w
N0 N2IWN NX700 .0°WTN 02N N1PTNY N1A171330 7'3n7 nwna
NN'TA NIMX7 0'9NIWN 0N21 N'X NIPNN NWIK'W NIKIIN 'PNnT
UV Ish

07" W DA 7V N'K NIPNNY7 NN Y1ap7 NNWoX [ina7 .5
JJ1'N 03 XINW L JIWXY TUXT .OXKIN NP TAnW 93 — 091w 010N
[INLN TIW™ 7713 12D 2T 73 7V 113 n2In 7'NNY7 O0'KNN
O'2'00 73 '7V 113 N2 1700 11027 Y7010 ,n2'WNn 111001 7" X1
.0M1an 01 ,A"Wyn QN0 — O™ON 77137 12un O'WTNN 00190
NNXY NITNNW O0M12N2 121N IWKI 113 AN 71pW7 21wn TNIA
01 — NNIPNA IKIA'W NINNX N1IJIN 1K INWNY7 1'NN 1nJ - NNTPN
17T 1'NNA NJ0P N7V2 KVANNT7 NMWY N2INN 1XPN N0 OX
XWIIN NI2'WNYT 112°XN "IN 127X NIYTIN DX TIKD 12007 .6
21WN 21N NINNN NIYXANA N91IN X7 Y7010 N1'ipnn Nl
,01'J IN713' 20N NIWIYN NI'N1A0N NINNYUA OV 1719 N7
T1'N .NTNITXD NNANN 7W N1 02NN 0'7iun 0m17 |07 ymon
021 NIMITTN W12 1V0 X101,INXYN UXINT X7 7001 N107Nnn *73n
1313721 1XP N1I07 NP0 NIJIN

NXN'NN NJ17.7KW2 NN NIXK NN DX WTNN 107 Y7nin .7
NMI2XD NITAINNN 0IW N19X7 NI ,N12WNN NTITK NIXIND 7710
S77A 77T MTAINNYT 120N TYITD 01 .7TaN1 770 78w NN Ning
NJ'N1N |0 7KW MWIKN NN NTIIXK 7W NTONT 71030 1YTWN IKT
1JNX7NN ,N1TN2'0 N1YAT1 O2IW™ NYTYX NITNAN [N1 NN AXKWN



apnnn nion — 1.1
1M7w1pnnn no'w — 1.2




21

,00W'NN NOW ,J1I07'WA NJ2'N NI9'9XA NITIK 1773 AU T 9 7y )M
,J3 7V .(Alterman, 2010) 1133'nn OINNA NIMJINO 7w 17730 n1ann 1K
1N2'W TNO'W NWN 1PNNY7 1WN T'PIN W NWENP 1X710 7W O'KWw1a
VTN 2107 MIX AT 1PNN .APT0PITn NK 01 X7K O0MT0NN NN P11 XY
INIX NITIN OMTON 7W TIKA 7172 1130 7V 19X X7 N1913N O0NW71 1'WY
.TIN7'71 1NA7 1N OnNW 0v917n 077N 7W 1'WY 7J01IX ['UN P XKW1
;17 “7170n2 n17n"7 Yinn nIWTN N2'WN NTTIVA NTNKITWA 1209019
J107N00N 72PN 191 013 TNIVN 07730 70 AN

0'011 NNTM 1P L,UPIP NIXK XKW1 0pP0 19070 13731 7KW
0'NOWN 7Y NM37WN1 1TPNNN 1770 .NIXK7PNT 220 NN O0'01VN
TY'7 2020 NIW TV YIN7 N7WNNN NO7NN 7W NX'7PPNN N12001 O'NININ
0PN NIWTNINN NITAIXK NYXNAKA 7KW 7nWN0 X" 7730 10% 7w
0MTONA 1WAI1 NMANN-NTIAIXKYIN N1I7WnN 7W 1IN 1TPNRNN N7X
13n2 (2008, 2010) 21N NN ,PNN NITIAY TNW . J'97PVA P 0107100
OJIWN OIPNNNT NIAI713J00 7W NOWA NIWNT 7W 191XAT 7PNn DK
13"UN O0'2N13N .0'NININ O'N0WN 7V N1'NW 7V NIJ7WAN DK N"K 11XMY
N17V2 NYPIP 7V XN O'WININA 732 N'91700 nINNN 40%-70% 123
PN NPT NT7YW NIYPIAPN TPITNN O°K7)NNW 10 *J 131, 0K 7PN Nt
1197 ['JN 1930 NIN'O1 NIX7PNN TIWN L7013 N0IJN NPNN 13" ANIK
W 217'W7 NINPY 190 WX 121 133N NITIN N0 OUW 190'N
N1MI0710-N1"0IWN NIJ7wWn "7y1 P70 ,0°NINY O'NVWA N"X NIMWN
20-30) vp A N OO NK7 N'K7PN UPIPI WIN'w'? Nowa NIthn
0'J772 NY19 NYIN ,0K7PN 0'WIN'W Jwnn7 NTwnn 2 7w ,(nw
7W NI'7'WY 1NT2 N'K7PN N17'W9 JWNN nN'0ANW NI'pna X N1K7pn
.N1N N30

50,000) O™ IX710 MTW7 1WATW VPPN "I DK VU (2009) 781K
O™MIX710 NITW 7W 07173 09PN 7W OMNIKAT NIMINTINN DX P01 (ONT
NIJIWXI NNIA 1Y 13 10T 1930 NIN'YINIXKTPNN TIW' 7W 0aNa NTIPIN
NITU1 92 NITAIVA NIV7NN OV TWNA NITTIANNT NNIWpPn N0
IX7PNN 1Y QYUTID1, 01w PN 01XNX ,YPIP TTIVY 1T 1IN0
NINT NIXAKD NIMIJINN "NWY7 P70 01017 1WN'W N'7X O'KXN'T .A"X1T1
.12/7/10 X"'nn1 10/7/10 X'NN — NWTNNN

N0MY W NI7XKWA XIN X TpANn (2016) 21N 77 177210W 0pIg
1N VPITN .N2A0N NNW 7V WATA,[1IIITN 7W NX7120 710 01X N1aNNn

20 X11n

N1AN

O'TY' 07190 N13'Tn 1wap 2015 1anXTa ONNJw MK 0JO0N N0l
N1NNN 7KW NIWTNNN N1UNIXAD 7NWN 11X NNNN T N10"79 NNNgnY
0N 26%-1 N7W ANNNN T N10"79 X OXNX7 (2016 niwi) 0Jona
,7NWN NJMX2 N'0NIX N7vnn 17% ,2030 Tv “7'473 O0'poy” u™onYy

JDIWTNNN NITIXKND 7DWN XY 17%-1
J1I7TNAN NNK 73 7W N'NINJN NIATNNNNT,ATIAKD O7TY'N 1110 NINNY
.0'M111 D212 7N Q7K NIMATNNN WNNYT7 NJIWA N1ITNN 7w Wil
NIM3IT ,NIAT WPIPNA ONIWPN 27X O U |0 O'anIn 0NN TNX
.N"MJA71 'UPIPNYT 0N 10 7731 N1'201 113N 7W X710 N1Ip
NJIWI1 ,NI"TN ANIXA NIIW TTOINT "0VIW™ TON W n7X O'MI1AN ThX 737
,2A7 NNIWN 0YN 13 737 N311 AT KWW TN .N137TN 1900 ANNY7 TIKN
'K "TUW NIWYY7 AN 21713300 NIN'EY71 NITTR NINXNYT7 AXIwna
?"2 NWXKI" MWW N7XN IWKI 71X .01 7V NWTNNN NIYIXK 0'NPNN
N1713J0 NNIX 217 O70MT O TOIN-009W' 07710 0TI ,NN'N93J
127 N07NN PANIT NIINNKD OYWA .UPIPn 7V NN DMK (Wnn
N1JN0 NN N1INT7 OMN N1 1337 7V N1070N0N 73 DK "NIPNRN 107'W'7
NPT TI710 7102 7197021 .NMINTRAT NTNIKZN N1 NTJINN ANTH QYW
JMWIKD 70N DX NI DITAIPANT NITINNN NIMJN0N NX NNXNTX
7w - 11 nnnT .(Mitschang et al., 2010; Anker and Olsen, 2009) 07w
= O'NIT OIMINA N7V NIVTA 2 1W 7W10T TIKT7 DI ANIKA 11w
TX'J NMYX71 WNI7 NI X7 :137pNN 0012 NTNIVA MYWAN DX NWNNN
NJIIIN-NWPIP X710 7W 1nW73 0™MON XW13a 07NN NNTION NI'TN



23

M7W1pnnn no'Ww

IpNNna 17w
1"NW NIVTNNN NNX 73 1237 NN 'JN0' IX 'NTPX NN NN .1
NMINN PA X7 - 17W '9'X900 XKW1JA APNNA 77307 NITRVIN
JINKI NINA NYIIITN-NWEIPN AX7100 079 01 X7X 117730
7W N'7730 NIMTTNN NITIN AN D20 NNY0 01 1770 . TIXN OXNIXN
NNIPNN NI79N0 DK 13TN7 NIWTRNN NITANINT 12UN 217 NITnn
.NN1TI1 ON'NINANT O70INIXD
.P'NYN PNN7 NI TNN NN .2
T M 1701 OV DK DTT7'W NJ1IJNN 7w nin'g .3
NN 7J2 NUIK VX 4
01030 OJIWA YPIp 01N 01107100 0730 7W '97xX'0 NN .5
NJIVUN N X7 NINan 7V nVaxn - 01171 OX1,TIN n1'Tn 772
0"730 OV OUININNN W 11X NMVAw N7 7w (07773 0Mpl)
.OoIiwn
Oy ANIIWA .O0710IN 07730 7W N13"TAN 73 ANN7 "NXIIWA NN .6
iqlUk
NXIP71 O'KXNNA NIXN TI1X7 7KW ["IY-"7v1 019 7w 013'3 .7
.(1 NZoI2 O"9NNWN NA'WA) TNIX7NNT IPNNN N1JPJON 7V na'wn
JpPNNn NIX7nn wiaa .8

1707 ,9013 "171TINN 120N OJ1Y0 027Wnn p7n

NX11WA'7 N13'TNA 11'NA
IN2'N) N1 11230 NN VW N7V 27X KPNT 10 K7 1DNANIW MiITTRn
NN AW NINN T 78 Annan In1Tna (1 11'Ka 0719 'ana marn
N1W) N9INX7 O1XNxn .0ECD - 2 011 "917'Kn TINT™KA N1NANN N911KA
IN2'N2 12170 09N 0'719'wn nwyl (OECD - n NIXIX 211 NIKXN]
102 ,N"71001X IX NTIP ,A"NINT7 T2 — O'N0W NINTNY (I'KW NIXAK 7W
.OMINN OJ'K NIMI07100 N1070N0N X17'KX 1371 ,N10P VPP 78 hinnnn
TNIWN NIJNA 13731 73 'J 'O1N'KA TIN'KA N1NANN N1I3'TA 11NA7 137990
TXWI1I2 TIN'KA 7W N12'0P1T 7V NO01ANN ,NTN2A0N N'X71301 "7KNIM
N17100 7V NYIWN "1'PONT 02NN 01NN 1773 , 1171 (1A' 78 NN

—1.2

22 X12n

NJWNN NIN'W 7Y O'KO71-1019 OIPNTN NOMI 7W NM19XD NYIWNN NK
N1917N 13021 "™IVN 7Y DX 190 OMPINN .ANPW PIXg NII71PKN
NN NMPWN ONIPON .0MNKYT 1IN0 0N O'AWIN Mo 0'01 7V OI1p'nY
N"N2'10N NI'NANN VPPN 7V X71 N1 7V 0™IK'710 O'7IKD OTP7 9TV '3
1123 ,071071A0 O'NON [11AN2 7907 07NN 00 13'97 . TNXI N'73'7301
O'NNIIN N3N NT TIX7 NINAW NY1AP ,'KO711-1019 7nWN 11XT7 N10J'N
7V "MIX710 NTW UXIN WWKIW ,NYIATP NTO1I NIPON TV NTITY MITKA
Y7010, 17120 112001 9130 7V 7INW'7 nin 7 ,0°'NINY 1K O7K'7p0 O0'NoW
(0317300 TV 1X) OMPN AIWTAN (OPT 91T TINX AW

AP NXWII7 NNWT NVINN NTRIXZI NNTPX NNY0 TIND VYN W INKI
0'9'pn 03X 773 71721,N T8 NI TNA TNX 73 O7P01Y XW1J2 O'N101IN
O'POI1V X7X,N"X O'PN7 NNWINK7 NUATIN NP NX7100 TUI'N 73 DK
PNNY 9'7NN3 INIXK WAW X7 2Th YT'NN 13 7V N1 O0'N12in N1Toina
(M7231%2) 01370 XIXN'7 [N .17NAW MITTANA NNX 731 JYXW 01900
.NT JN0'N7 NY0I1 0PN "NTPXN VTN 7W

1PJ2NNN NINVN

NINNA O™1071200 O'N0NNT O"TONN NX MIXIIWA 7NIN7-]2 VN1 [1IN17

1WA TN 0 ,NK 7W NAXAT 0107 0130 N1 1331 IPIpnn

;7MW MgIn T Nl
0170 2720 O"7XXI019 IX O™ O'0P17931P1 1IN MITIPI NNt .1
o'up'79npn .OECD niTn 7w O01T'NA1 7KW1 N'K Ipnn 7w
W X ,0"N7WNN-KT7 O0JNN 07019 O'WIXK OV NN 0Mwy
191X2 11N27 XN 1pPNNN N0N .0'901) 012X 09111 A7WNn
OMTONN 17 NINMPa TI3'NN NITIPI 1 WPn DX TKNWN
;NN 731 0NN OMTOIN-009W NN
nIn 7y 7KW 0'NMpPn 0MToNN DX 19WY7 0'J17T 7V vaxn7 .2
NT'NVI "0AINN 1INV™AN ,N2TI0N NIT'X (UNT N'K 7W nnpn TTIVY
NITKN NX 19WY7 NIMWY 27X 03717 ,NY2 N2 D1TNIK712 NIMATNNNA
NN, 9130 N'NW 123 ,0NK 0NN 012X 00101 A7 1N "
1919XN 0MY2 07NN N13XT NIK7PNN,NNIXNI

— 1.1



25

Q'XPNNW NN .O0I1WA 002NN ,7K1W7 101271 TINY7 71X7 NNX 73
17'X{JNW 27XpN2 01 NN NT'N2 XVANA 01 AT TN L7200 ' N1Y'0I7
JINW'71 nyY017
JNOX,PINIT NI (NVWn NTIAY 9'0 7W T 1T0 19Y7) 10 mIrTnn
N7K NN XPUT 1702 .]"7191 71109 ,A"70'K ,T190 ,TI710 ,A"710X
:0"71pP'Wn 1707- N1JIW N12'0N
NIWNIL NINXA NNITA-NINI NIWNI X'NW O1WA 1IN 2N e
N12IN N'KN VW N7Vd QKW X DWTNNN nTANIKYT 1auny
137 .n1N1jN 7w 10 7V NIJNN0N 7W N1'J'TN NDNYN NN NM
NIX 7V 01 X7X N1 NTIIXK 7V P X7 WAT 0NN WW At 21Wn
['nowa" o'nt 10 12 7m0 N 7w .Ax71o
TIT'Y 7W NI1'KA N7°2IRNT APTNTN N1ITTAN N7V1 X' panaT -
01 XN PANIT NN NTNIXK A1 X DYNI 071X — NWTNNN NIX
N{P"2 W3] 7KW O'PINN 0I'KW AT01731K 77131 NOW N7V NI TN
[nowa viaw 12 1minn
NYIX .NINKD OINNA (91T NINXTT X'NW O1WN XPNT NN N9IX -
NN N2 W NKT NINNYT NI NTNIXK 7V 17 0T TN NIYW)
N1 NIYNIXKA WIN'WY7 12VN1 0™I'WIn 0N W NTaTn N0y
['p7n nnna qxp 1Pt 1wl .wnwi
,ANXY N171IX2) NI N NYI9XD MITTNAN NNK XD 720X .
133NN NJWN DX ATOMW 1T 01 X1 (OMINKD N1J0™MA P70 K77
O'71IXN 0013 TX'J TIN77 13X AT 7712 .07192 nX1700 M107100
NIN'Y "TY NIXT7PN "TY 127 ,00IXD 01NN 12200 *TYT 1 |TKY7
[hpnnn 7w nnn K77 ,0Mxp 0Pt W 13w oy
N10N N'7u11,(ND1NXY7) TINAD ND19X ,NONT NJ0P NITTA XN TI7IN »
NM12N NNJ0N OV NIIJINN N1II07'W N107NN N72p2 nJw 400 na
NINVIN™ 1T N10N .N1YXA NYTINT YPIP WI1A™ T1X7 2071 NN
191X2 NIPI7NN NINY7 N'7210N0 NIIXN 12NN (1330 NJWN1 O
NITIXT7 ONNN TI710 TXI TINT7 17X .NINNK N1ITAY7 D'on p'7n
W 137W3] .O0MINK O7TYT 71N N7UN XW1INW 007793101 NWTNNN
[hpnnn 7w n'n X77 TIkn 0MXp o1pa
JI3'NN O = NI ONT NIXAX ['2 DAIWN AITTRI NINaY 17190 -
,N7'WT NINY M7'Wn 7W N12IN2 N91TK 1IN0 19XND NJIW 1770
J"NTT M W' 32 .N2"20 TTYY7 NXPINA NJINI NMIATX NIYTINAL

24 X12n

(2018 12nxT) NINNKYT7 NITTIVW ,N"X7 NTAIN N20P7T 01 NIWT .amTII
N1IINPY NKT OV TN .UPIPN1 01PN 'KW1I2 N1N'WT NPOIY K 'K 071K
.ONIN YT 1IXKT,2PNNN 'KW1 7Y DNTW? 0'J3"7WN 12071712 OV TNK

7w qniwn n1Jn an'oan OECD - 1 nnanw Oiwn ,A1wn J1NNXN 'XINN
TIXD O'7720 OJW' AN TYI'NAW X N1 IX NINY ,N1"10 N17'wn nm
N3N NINWY NN YTV .NINNYNN NIV 127 1T AXI3P "2 0'pnain
WP 1N NIINK NI 20 - 3 7W N1 NNXAIXD AN'WA 1337 NITRYIN
NINW MN'X 7W "NTPN 717000 DK VINNT 117 NWI™ O'NTIP A'NTPX
JDITKAN TIIX7 OMNWK)

W Wi7w1 N3N 102N ATIND NXT NPI7n 1 X

Electricity Generation Mix 2018

A Total Twh

i - i 54 1 € 2
| (

1NN1IW NI TN
:0'901] O'713'W 190N 9 7V ,VWN 13701 1PNN7 NITRYINN N1I'TNN "N
SIgAAIN 1'RTT7 O OP'7N ,N"K NN OWITD 0UW7 0 0p7n
N1'TNN "2 01 .7Wn'n IMONNY7 Ol 0p7n1 ,7Kaw7 qon 'n7px
7W NI'WNN NT'N 12TA NIMIWXIN NNYWAN '97,07100 TN W1 1701w



27

.T19M2 X71 M TNnn NNK 73 7w

07301 O'XW1IN 21107 A T'NX NI1JNN NIN'Y

"0I717" OP7n . TIXN 023710 1K 7W N'YPIPN N'X71002 0'J1NJ0 O'KW1IN
NNY01 'K .NWPIPN NI'NANN D' NINTA OMIWpn ,0anpg o'wwny
ONJIVUNI OAININ 07730 NP0 TWIN7 *TI 113 NI7713 NNIJNN N'NINTINN
7J1NW 117WN - AWM X — AT'NX NIIINN DNIY7 711X 0 ,TN0W 191K
01 17 NWN'W 1T NJNINN N0'W (91K NITTNN 2 NNWNT7 DNIK Wnw'?7
VT 17027 NIITTKOA 12XNW N7XW'YT7 nNInd

OJIWNIN NIITKIN IX7 "Y170"3 71T0 D'WKIA T7W3 ANN19 NIDNNN
,(N1IN1) 7102 WX NPTaN TUIN TV AT JWNa N773NnWwnl 78w
ANK7 .01 NP1A 77InWn7 nJWwnn N,OTA 1Y An1P 123 NIIEgnnn
N13"TNN 73 ANNY7 DNIK WNW NP1 ,7TNYT N2XY7 2390 NIIJNNN 13N
.1 0710 1K1 .0'7p 0'7173'W OV ,NNAYIW

N1'7'X ‘72N NMITX NXVINA O0IX'710 N

112720K 01 :017X

26 X12n

ni7wnn 17052 TPNNAY7 1702 T190 TiNA .7KIW'7 O'N™IoNn
NN NAIIPR-XI0 NN N17'WN NNY OV O™NIVAWND NIN'Y XNY7
.hpnnn 7w 1n'n K77 ,0MXp 0M1pra w1373 .T190 N7 ntont

O'n1T NIK7pPN 0'7pK OV ,NPaIn [1I3'N 0 NN X' A"70°N ¢
N1 ANTA (N1XIN) 1T ATTAT 1INIW NIZTTUN NINT NINNY 780w
NU11 — N'NINTA ANTXNN 1P — 270K 7WNTNN "9 NNNN NJ1NI
NWpN 07111 N11INNN NIYNN 911K 731 N1 NN NINTNW NN12
Oy X 1{PNNN 1IN0 K77, TIKN XP 17 19 DT winn 7y
[u3vxa o'opn Nk Nn7wn

J13'N0 072 NMWTN NTINT QY o W 72100197W 1K 72109 -
N'7V11 ,N10P NONT NN X' 7210019 .A'7XK NIXAX7 ANIT N12NN
NN’ X NAX1IJ1,NT917'K 2YN-01NT7 10N NJ1NJ N'N2'A0 NYTIN
NUIZW NM10LPTN T I97 P71 NNNNWA 1T NIV TAW INKND .N1I17077
NX711001 133'N0 1IN L(N170P2 TWKND N 7WNTN 31T TIKN
NN K77 ,TIKN X{P NP1 73] .aT'N7 127w TV 00 NTN2T0n
[hpnnn

NINan 1'XJ NXT 731 .01 NJ1NIN XN 7719 7V 01190 Dn 2719 -
NI N1II'TN 7W N71T2 XIAP NAXN XD Y7192 DiMipry
02 [P'7N1,'917'KN TIN'NA O1'J N11AN1T00Y1N1P 10W' NN NMINNWaW
[7211n 72 1272 VIR NIN'W ;1P W KX7] .OECD 2

NWN 191K 1'XN7 T3 900 X7 1"7191 72110019 112V 1WaW YT'Nn
13 7V .NY7 NN 131 ,A7X NIITN 7Y NKT 731 13TN7W DN DX N0W
J1I7TN VAW JYN0I "NO'WN NN

1NN TINTKD NPPN 117 nun
TIN'XN ,NXT OV .EU-N N12'07727T T 7V NINJIN Q917K NIYTNA nprpnn
7U1 N1N2NN N1I'TNN 7W N™IA1 (133N 'KW1I2 2IUNN7 JNOIN 13K "91KN
W19n IXI' AT AT WPIPN IX (133'N7 VAN N'W N0 T NN X713
041N 0MITX 7W X717 1123) TIN'KA NN NITKWII NIT0PT P2 Iun
-NNINYT X710 127 (MW TNNNN N1TAIKN N2'0P T I Natura2000 19 7y
ov EU nia'opT 7w 1"7n1an 'ont 3w 73 .0Ia1 (133N 7W 1271 NNipn
1J0N"NN,73'97 .03 TN7 NI"TNN TIXN OYIIW N'R1PNN NP 0PIgNT nPtpnn
O0"'vn 71T EU M2'0p1T 0V NTRIK7A N'X7100 7W 1'7n10-"0N7 1NNa

1.0



29

VT "IV "7V] OV DIT'KY VIX"

717370 "0 NN [1INQ71 NIAT7 1377V 2" ,PNNN NN0N DK O'Wan7 113
PN 7W 1133'N71 'YPIPNY OWAIN OYTOIN-0™107100 O09I1INN
NMIPINA 7W OTIPA 1'0IN 1IKT APNNN NIYTAN NNXK 7J2 NWTNNN N'AIK
YT, 0NN O'KWIHA NWPIP N'X710 NTIK OYNXKITWN 0MPNNA NTWXIN
-0"JJ0N O'NIINN 179X .JI0N 7'"7NN NI'K 9MP01 1K 7"X1T2 N1IANJINNW
1127 773 O"M11'01 NWI9 NNT'02 IX WM ,01TN7 NI TNN 091w Ov0Iwm
.NN7WNPNI WNWY7 0713 0™INLVPY7X OWXNK .0'2J710 O'KW1)

-IXN PRIV NIITKY 7W D0'WA 13702, N1I1'K NIMY7 N1JIWA N0'wn 1M
NIINNIW O'PI9N "WKIA 0 172701 WKIN 13310 N7XWN ,IN173 ;07210
M7XWY7 "7171N07" 1N [PKMIN JWNA T A0TWA X L TWAW ATNKD
NUIKIN .O0IXINNN NIWAN O'71VW O'WTN 0017 N21INJ NIgon
TNNATYUNT7 TIX NN ONWY7 .N172IK0 NIWA OIKNNN TIWNL 1IN PNN
NMA71TINN 7Y N002INN 1IN 731 OJNINNN NN .OJNNI O'NINAN
O"IIWNI NITKI7 NNINN "WIK NN WXIN 1IN NNIYXNXA " 17wn 13"
NIX7nn7 OXNN2 — N717INN N0'WI1 0'901) O'WAIN NT'O 1337V 1IN INKT
N3N0 9 -2 N1I1'K1 80 -3 13UX™ 7130 70 .O'WAINNA O'NXN'ANT VN "7V]
.2016-2019 1NN NY1PN2 (TIN7 NIYTA 737 NIX720 1K) 7KW1 710
J7"1INW A7X7 7KW NITKIN 9P 1 W0 W 2NN WYI17K 7712
W0 73 DX PN NM 717N XD DITKAN 11 970 ,19XT 7KW
0'N113N 73N D210 NIYN71373T.2 NIDIAIXINT K7 171 NW ["IWN-"7V]
NINWN Jwn 7"1N1 .'0192 101 M127XD 1T |0 ,WIA9T Y7 DWpP onw
NIININ 7PN OMYIn Nt [OP OYKINNA 93P 01 731 072010 1'n
|1N'N7 P'00N1,WP1ANNAN W7W3I N NIY017 TWIKW 2'XPNNW 13N 1Y)
NN VIX .(NDIX O3 P70 191KA1 §InIT,NIN0) 1271 Niyol wi7w
013 ,ONX 1jNNYT) NINK NY'01 7W NINTIA 71X 170 0 NN INn
NNWN,NYUT0] NINTIN TWKI 1IN0T7WA N K7 nmINw (N'019 nY'0J 1K
NNTN NTAWA 13 71 NNPINN 7W 'NXY 1NN 170 090 N1Y0J1 h901N
7P 7NN NIVNWA YT 17T ' 12JW DK MITTNnn 701 .nxp
N7K O0'X17'K .9MP0 1K 7"KITNIYXNAKA P70 [91K2,0'7WN7 1IN7XN,01pN2
IXIW VN'IN NT'NA O 731,N1I7TAN 7V YT'NN 7W 0IN'DN NNNA O'9PNWN
JDYTNNAN NNK 731 O'KXN'TNN DX NINJONN NIX'7102

28

X1an

N7X7110] 0"WPN 001190 O'XW1I 1107 NT'NX NI1IJNN :1 0710

1y

193

nupIpn

X n1'1n
O INX NPXN IMIND 1IN N1773 DI DTN - 1773
10'N/NTX7110 TIX7 O0YIPN'T 7W 110N
1"VpIpna N1M3t
N7V90 N AT Jwn
I'VpIpn 7v m7wnn 0101
001970 O'0P NI "7T1
(n220 ,9"0oW) OUINN OMNTX
1133'N 137702 1K 1773 |91IN2 — N'X7pPN VYpPIP7 ontn
"1 7W NN

N0J'N7 N'NIPN /NAMITX NATNNTA IX NAIN W OXN
nnmon

012X 7V 1N O™019 0%3'J2 7V nIpPNN NAIN W' OXD
1133'N2 N107NA N71p 7'7an

12720 NININY IX 0JJW 7W — NIMTAINN

NJIW NI7'NP IX NMIAX-N019 NMINIWT7 NMWIK
MIPN XN — WPIP 10N

N17'np - 0'NITX 7W NINT 7W TITY

OIX'™N1 — NITOIN "2 NIMINK NPI7N

N'N1710 X710

01NN NN

,N1710 ,0'IJW 7V NI"7"7W NIVIWA IN'NY7 0N 70]
QW

N7'0P7 ninn - "Npi7n pIx" 7w NN W OXD

N1901] NITIPI



31

:3 NN
1133'nn 701N
PnIT

4 nnnn
7V N'KINKN
1NN 133N

NN IpNM 7w
11"10N .pInim
ovIpn'n Pw
17N13 O0"I1'0Y)
NXIX N1JN02
Rl RER IR

30

X1an

1.0

71 annn

Oy NN 1K
N'0IWNN NXYTN
NIX7pNn TIWNa
J10p0 NI'TNA
nJINNNN

12 Nnn
N 033NN
"7



33

32 X11n

MJTN - M107111 NINY
NJIINNN NIUXNANKD NWPIPN X700 7w "7'9119" 11X ,arTn 737
7112 .0°'NY0I1 1'XI NI'TN 737 009NN 079100 DX .1IINN'OW AT'NXKN
NN 7V 01 NN DTN 1ITA7 NITKIN 77002 .01 O'KXNT 0172) N1TN
0IW1J NI'NAN ,070I271 OMTONT7 WP OUTNKINN 7W [1XI0 NYaw
.OMNN O™IX 07TV 127 NWTNNA NIXK O1TP 12 1K 1ITK 'Win7
qMUTD 01 09N N1 ONINY O'N0W 7V N'NW XIN 1IN WaINn Ty
.NW1J 731 01700 7W *TN7 AN N0 ,M9XT ,2'I0 NINYIN NIX7PNA NU1a9n

TMXITWN NN
7KW OV Mwnl L, aNnY7" 1330 TN N1TTAN 73 W 0'7'91190 DX
JIPTAW O'KW1IINN TNX 73 19 7V 17'KXNN 1PV DK XTI NITN 7W Xan P'7na

N'"7XIWN NJIVNT7 nNXNAN NT'N NIV

NJWNT7NVIWNN ONIN'W NTN NX 1170 ,077'01N IX1IW O0MTONN 71NN
TVIW MIY-1701 7W NQ'WN ON197 N7 OKXNTN 131X0, 1012 .N'7K w0
7W 11X201 NIIN'DN NT'N7 1WKA NN 727 nnva nonn 2019 yanma
(upap "01IN) OMYIXTO OMTON NINITTN 7V Y1IXI XA P92 1ITNIXT7NN
J7NWM YIN'KY7 OX7n1nn

M10P NMIX710 NN

1.0

APC- Arava :017'X
power company



IPNNN 'XXNN
N1'J"TN NIX 7NN

TIN7 NI'TN 73 7W NIIIN-NWPIP NX7100 7W 0'7'9119 — 2.1
"ININ7" O'KXN'MN NN — O'KW1I 97 N'NIK7I] AXTwn — 2.2
N1t nam — 2.3

nix7nn — 2.4




37

.O"J7U71 013 11107 NJ'WNN NINTA NV NAw X7 21wn .2050

.(2019 Yan713Tvn) 2018 NIWY7 7nWN 11X NNIPN 7'0NN (2 11K

nx

ono
36%

nwTnnn
37%

"2 O9UIW OWI0N O77an 0JW! 'J X7 W' NUpIpn X710 ni'nan
077720 ,0"N"7PK-091IKA 077720 0N A'XAT92 NINANN NI TAN
N'077190 N1IAMINNN DTN 1321 01w DTN, N'0I11710 AX71100 '019]
Lower Saxsony— N13"Tn W17W1 NIIKI 1JUXA1 1791 X .N"K N10nY
N1NIPN 19 7V MIIXD AT NTIN1IA NTK 73 ,12va L(LS), Hamburg, Berlin
NIP7NN NWTNNNA NITIXD .OND 1K NI ATIN X — 170 0TI
NXATN NI'X NN LO1'T .1TD NTMI00TA "NT0AIXKN nAlvn" XK WTNN
NWTNNNN AIXKN 50% 13 X7 W1 ,0012 NNIINTKD NWINN NTIX
o019 097X N7 IK N'W'K N17V11 0IpN'N1 01pn nXrmn
TTV7 nX2,Citizens' Energy n'711x2 n313n0 1T NN .(N1N2N X7,07TTIA
1NN 123 ,N1IIW TITV 37172 NIKVAN™T X' AR .AIND X7 7W 1)
1111,7V1921 .117'N7 NWinn 27W21 N1 NIN0 N'7V907 (WM NAXAN 1109
NIWTN NIV7NAW 1IN .OT1INN NAIN NI 127 1T NI 2 NNNN
1117 191K TINTKD 7W AWTNN N'0P1 TR NIK NAKIND T NN 17300

JINAN 1'0INN 04 NTAYT7 NINNKNW 13N ,n"X
best" ni77ammn niTAN NNXJ NAWNI AU OMPW NI}
.7NWn 11X NIWTNNA N1TIX NYN0NA (N1"a0'n NP opag) "practices

Energy Institute

36 N1"J7TN NIX7NNTPNNAN 'KXNN

1PNNA 'XXNN
NI"J*TN NIX7NN1

NIJ1II'N-NWPIP NXT710 7W 07919
TIN7 N1 TN 73 7w

OINN2 N1IYTNAN NNK 73 7W '7'91190 N'XNN DK AN N1TR 7W 0T p7n
.NIND NI 7W N1 02NN O9TONAD VP 7V NWpapn nnX7inn
nuxIn 1770 ,031 73 7W N10119N0 NIK7102 NITA DX 0'NVNYT7 X7 773
N2 P707 1'NKWI O™MI1071200 077200 7V O'WXN'TNN VN9 1T .0°'NY0I]
730 7V ,1"TN* NIVTNN 73 7W 0001900 O'KXN'TNN DK X OW ,N1TN 7W

annM'7" XKw xw

n'Jna

NUPWNL 7IX 01 2'0 3 7V APNNT7 N21WNT NT7KTI DITTR XK' NTINAA
O'0119N O'NXNMY7 Y1IA7 IIN7XNW NINNW 1IXT,ATWA 1NN NI A71T1
.(landers) n1mitxn N1*TNNA 3 1217 non®

"2 NZ'PNAT NI1NKD ,NINA7 1PNN DY) 1337 2017 71 wTINd up
NN'UN 0137 72pP7 13AKT 11720 KN ."N0WA" 7pNn 1X7 13711Y0)
NI 91 K7 QYIT NYINTA.OMNK WP "WIKNT N71V9 179N'W NN NN
NI TIN™ K78 ,NJ TY DI'WN 123 X'NW NIWTNNA NTUNIXK 7W 1Y'w0n
NNNIN AN TV O"NIVNWA 07TV 1'WA7 N2 N'N7WNN NIWNI
NWTNNN NAIX 11X 1990 'n31n2 2030 TV 50% 1YW NNNN 1A N10"79
TU 100%-1 2030 TV 60% ,2025 TV 7nWNN NI"MX 0N 45%-3 7W Ny'wa

2.0

— 2.1



39

N'WY7 0'N'RNNN OMITXA NY™9 UpPa 7V 102 1120 NINNUN
TUT 191K TINTKAN 700 ,NJA0 7W NIW NINNA 07NN, 9131 Va0
7W D390 V1IN7 O0'0IN A'™YQTI] N1I'TN 19002 .N'NIPNN ANn
NX'7UN7 NIPT'02100 7W 710" NIYXNXA PV NiTw7 n'K7pn upap
NI NITTNA .N'773 NNJonn pin Xwin 071X (FIT) nwa7 n'x
1713'WN N1 NN D27 DITAND 7NN L,(N'oN') Wawn 1Ty 0NTaw
JINT OV .O0K7pN N1Tw1 PV N2Xna nJ'nn 7y XpnT 0'7n1n ,n1'10
PV naxn 1waN?7 X [1I07'Wn 7w NIINPYN NMTRn ,0Mpna 732
JIN7PNT 07K OKW 17K3 1K 0910 0'N0WA g1

JNIPNN AN7 NTITRD NNIN 1 1330 NIMIN0 7W 0PN ojw: »
N1TIAN 0713 1IN (133NN N1MIN0 1P N1 N1I'2710 1110 170
Oy .N1"aNIn NIV7NN2 N2 A'NDIIK W' OW NY7X9XIINN nm7
-NN) NMITX NMITINT NIKN N7 N1MIN0 W 'X1T92 NITTNYT KT
,JpNWw LOWER SAXONY nivTna ,nnaT7 .F Plan maiana (nna1n
NIJINN 011 NMITKD NIIINN O0IW ,N1IN YaIp 27w 13310 PIn
7P DWW ,N1N N13"21107 Now NIXpPa7 niwaTa (B Plan) n'7xg'xinn
0'3J7nN7 O0'NYI7 TAINN NPNA 107'WA 133N MWK 727 e
JINNN 7w 0"133'NN

O0™MY1 Nyan 150-32 NIINNKD O9IWA [T 21220 VIW™A N -
7171 190N AT .N11 N1I'1110 NAXA7 O0YIIW 7W NIMTAINNYT 00N
A"NN "7XITIN 133NN Pina 35 oW NN .O0pPT W TIND
01 pw ,(PZ) NN MI7I0 N2XANY7 ON0W 1'TAN7 NINIPN NIXYIN
NIY7XM 117K NIMJINAW NIY0N 0701 7V 7WNY7 00T TXN N1YIN
N2 NN0I1IINN NV7NNN .P'I0N NN NNWINKN X71N'7373 n1'Nan
TUTN XIn ON'D 7V NNTAN Y137 7Y 'RIpnn 107'Wan '3 nuaip
.N11 N1I27107 NYTYA NINPN N3N

01'J .0'N13'1 1N1YN 01N NN N1 N1I2710 7W 77KNNN NN *
N1112 17N 0100 211W'NN WX3I ,on 800 7w O1N'I'NI TN KIN
0793177 "T'AN XW1I XID PNINN 21WN . WYIN NITTTNA1 131100
X W71W Njpn 1Jw' .TINN7 TINNN NINW'M XNl 133'Nn nind 732
NJIJ1INN NN NN N1PAT,I7K 0N WNINNA 'NIXTZ- 0pr79np7
N10012N WYIN NIT'TN 1WXI ,NINT1A 0AWIN 07 O'"TUNNW PIniTa
1NN MW "2 0UNWNW 009 7y

O'P1% OJ'K O™ON 77117 NNNN N1 7V O'7IX9 ,0"1J2 OM1TKA -

38 N1"I7TN NIX7NNTIPNNAN 'NXNN

TIXWI1I 7W N121 707719 7'91191 NNIT QTR NPT N0 NIYTIN W1 RNl
N70N N"K PN 7W Anpa 13 .NINan 732 NIThal N1a79'02 n1'a0n
NANIN-NMIX NITUNN AWANN X7 7TV 1WXI ,N'oN' OTPIin TVIna
01 01NN ,N7Ti0 NTN2200 N1I™MNNN TX7 ,01'J .0WTN O09PN'NY
O'W113 17X O0MINK . TAXJI 19321 12 NN 7W DAXN7 OMIWPn ONInKn
JWN NYAN N1 NN NIPNNYT N2 NI71IN 1M1 NITAINAN 0702
"17W NMINKD XN X7" NYIZIN 7W M01J 0IIW 7W NITAIND NP0
TIV N3 ,NYINI N7WNN 737 10132 .N27201 913 "IN1W 7w nTainnt ,NIMBI
(feed-in tariffs FIT) nw17 NX‘7un1 TID20 '9MYNN NA10I ,11PNW NN
AN {702 101 N1 AN [0 - 0™IK7I0 O7IXY NIPNNYT TIKD 0°2'T)
7W NTNI'NN N'MT7PNN NTOAINTIAN VA1) 1Y NAXA7 1INKY7 1013 1jPNn
NMO17J1IXN "TIJM OW 0172 X7 X ,027TI NN "AXWND 0JW' 19X 01N
NJN7 NIIJNN O2AXWN NIX NTN7WNN AN .QTIXK NINX7 07170
072707 119X NN NMINIKA NIPNW 7NWNN N12VAT7 N1l DNNA 7nWwn ip

N2 NMI2X NITAINNA N7PNI ANTITD AT 0NN

1133'n/N'UpPIP N'X71A1 7W 00712 OYIMINN

T271 0"NINJ O70IXK 07TV NITAN 2 ("07719-77010) N1 W
,O0M1TX 9 7Y NP1702 NTANTA D103 1TV NO0IN 127 (DX VW)
0INIX O'N™P ,00'3 VN7 17V 01NN TY K7 YT T 7JW 73
N10J'N O0N0N OJ'X 1770 071X ,N'™X1T91 NI'TN 737 O™NINI Oy
OJ'X 1770 O"NINJN OV 01 D17 OM9IKY ONITK 97
NIXIAj .M0J1711 (91K ONAWAYT7 NIWIJIN N1I'IN NITTANT 027NN
N2'101 '2ANTN NINJ 771N ,7WNNN NWPA7 N3N N'/NTPRA 1PNN
J72pN NTNIXTNN OX NUT7 RN, O™ITN 11X 7Ty 70 010717
N'713 bYNJ X' (N"X NAXN7 N'0VIA7N) NYINAL VPPN 7V N7van -
,0'N7pN7 NI01) N0IJN NIINA O™3II OMITKA N'X NIXN .N019
NN7NWN X' T'NN K7W NIK7PNT7 wnn 7W 970N X ONW71
N7Vl X'NW NK7PNN N71ITWA QTN 91K T1I02'0n NINNY)
:N'N'JY N0 OV NAITIN NTAY NYIN NTNIVNWN 10719 nYIwn
NN NWYT 1X7 TN X ,0K7PNN N0INT (1111 DK TTIVYZ 11X ,TNN
X 7W NNIPN NN 7W 7370 NYIN 7Y O3 ]VWIN 07190 ONiJ
Jin

01 N191IN O'N'WY7 NV O™INW-X7 O0MI1TKA NN NAXN7 NITNA



41

PnIT

NTWAPRI JAIXKNONT AT IYPWA 13 7V1,021 NIA'WN 131V0 PIaniT7 0
NIWA11J :N"X 7W 0TV NIWNA N'7'21N0 031 "N NJ370n" XN paniT:up
ONYN NX NI'7NNW NN N™NIKA X AIYTNA IXIW 7nwninn 42% ,2015
Ny NX O0'p'7nn 2020-7 o7y .70% NX 112V 12J O01'J .]'01707 vYNJ
1IN N1'NNI0NA N3N NINN N2002,16%) nona ,(52%) N1n7 7nwnn 1
.(29%) om'77019 07T 0N XKW .(1%) 1M1 (PV (3% "IX'710 ,(0N3/'W10
DTN NITTAN 7W NWANN QYNIK NJIPTE N3N PInIT ,AYINa7 Tiana
(CHP) 7nwn1 OIn 7w O0'171WN 0PN NIPA NITTNA 7NWNAN NXNN
YUn X121 7y 0NN 1109 N172pn 7nWNN NNAN 1WXJ ,Nn0NIM '0011N
N11an "Nw 7an nNXC.(IT N1ITTA AN7Nn 210N pgon NinY) nomwy
onon 7nwn 1xX"7 np'ogn Vatenfall = paniTa anma m71Tan 7nwnn
nnxa7 ona .Yponia 7y N3 N1INNT NN NN DNPRY 00avl L ro17ny
1N X N1'7'210 NI71TAN 0NN 0K TTY NIITIXNYT DTRIXTN NATNNNT
N10"7921 NI"710%7 71907 [NTN1IJ1IN 7V 1WTIN [N .DRIPNR NYNOXKW NN
JIT'X1 03201 NT12NNA 110021 NIV™79 7W NTNIYAWN NNNIN T 7y CO2
"X 21X NIYXNXA N10T790 NN

.(2019 yYan713Tvn) 2018 NIWY7 7nWN 11X NNIPN 7'00N 3 11K

InK

nTun
0%

P2INIT

.ON7W 217320 NN YUT' OV 11'K7 1337V 71pP"an "|'7DT]J 1)

Renewable

AN

Energy Institute

2019.

40 N1"I7TN NIX7NNTIPNNAN 'NXNN

77130 ,n1aa 7y PV nipnn TIT'7 1"Iun 7710 13W1 7122 .01 N7
JWT7W TX7 a0 <MJWn

now7 1wa IX wr LEU - A 7w AwTnn n0paTTa NKNA ¢
NNINW 19X 1J7W OIXINAN N1 TININ MYNYT7 OXNNA O'TI3'00
,O07010 0'WIX) O09I0PN OIPNWN DX AJINNAN KXIN7 717V 11
O TUNN 1K N1N2N NI07NWA '3 19X JWNNa (70 ,0'0191K)
T2.09IPN NAXAT7 NTMIAYX DTN 7W 71 171Y N'K1IXT Jiw 7Y
7W NN DX OXYUNY7 X1 T'WNNYT N2'0P7TA N1ITTR AJWT 7]
[M7np1 o'nTx” 7w N11un

TAK N 7T 7Y XW1IJ 17910 X7 Y0 "1'NN 211077 XW13 13°K N -
N N120N J'UPIPNn 0T W XW1I N7YIn X7 131 ,097KNNN
17U17 ONT " NN XWNA ,PIWn YT 7V O0'WAPYT Ypign NN
N7V X7 "WpPIpn 10NN XWI1J .0MY2 01 X 0932 1WA - Upp
01NN NINW™I1 'NIPN KN WI131 0N .nNAWNN 707 7350 'K *J
.N"X NIPNN NIAPWA 0NN N7TaN 7W N1 7V DYNW X7 X ,01pNn7
.Y'INNJ w1310 0N NIVPA — 190 O'7V190 NINIPN W*

n'IN11,111200 703 7W 1N0WA N1 N1J1110

av I,

2.0

WO NNYI O177Y



43

PINIT N TV XID "O7NIPN O'NNTK 11721 7nwn” 7w Njpiun
,'"NoN7n" NNt yin 80-n N1IWA 12JW NWIX 11X X170 N
O'NITX 7T 7V 1IN O020091N1P T 7V K7X ,n7Wnnn T 7Y K7
TIT'W ,INKI) N7V 1'N1 O7NW IX NNK N372710 NNPN INTW 0019
TIN'XN 7W NWTNN NQ'0PITTA T 7Y 01 YRIX [1NPTYI 02'0191KIP
20% W V11PN ,P1N2 10" 720 O'NITX N7V 7w pun . (1Kn
.0"NIpNn 0"AWINn NI7V21 N1'0'7 112N NN NN 7W N1Innn
011N NINY = O0MP'1 = TIND 0121 OJIN 7W N1A1713300 NJ17 »
17'Y2 ,NT01I N0IINA OI"IIVNN 027 .N'AXY NNPRY7 1IN0 O'Wn
N171720 N1N2NA .N11 N1J27107 VPP 0M'Jwn *73730 12Wnn "X
112y O0'7¥17 07W71 0IWIN 7W D10 TNA N1IPY7 OWNY7 NJin qx
NN NNPNIWINKT7 NIN 7V NKT 73 ,ANK 0102 WTN N 11231 1N
JNY7XXI019 NITAINN N'NIN71 07193 OMI1TKA NN

NN N1 NN 7W 1WPna 0IWIN 7W N N107120 NINTNYA NNK
NTKA (NM12°XN 7AWNN NIAN) NI TAN N17V22 NN 7W WPna XpnT
N1210 1T N"27 P1 K7 NYan nYann .N1Irot nai7i3Jo7 urw
7V AN 0NV .(2010-2011 O1IW2L) 19171'KN VIWINN N7 X K7K
JT'09N O0'IN1YN .N2'20N 7V NYIWAN 1'PON NIVl O'7W3I

1N OXW "M9X .01'J TINA O'0YIN 00 N"MIK710 NIX7 O9IpND -
NIMTINNL 17PN 1770 NIKT7PN NINTX [12Wn 7V PV nnpn'7 ninm
NJ1NY NN NIMITTNN,0MY] O01.037TRN 7W N'K7j NN NN NIXIVIN
.PV-7 n"1'02100 NX '01707 np*09n nwTn n07nn PV TIT'Y7

711X

NIIXA N NITITXA NITTRN A KN (TI701P01 TI7 VK X'77) 70K U
-J) "NIYNWN YW W A1720X .(10112) N01731X7 NVW NI'NAN O1'J
NIXIXD 2 N3N X L,(2017 NIW) NIWTNNN N1AIKA 7nwnn XN (30%
,(PV) X710 On n"N OMX"NN OMWXIN NNIPRN DWI7W .N17inn
IX7101 WIN'WN NANTNY7 0TV 0IW' 0'7WNNY7 .nW21'1 01 011 N1I"1101
.NTJ XT-1NPINYT TI0210 NIIIINT (OXNIXN [TV O1'3) DA 7Y

.N00JAW NI'TNN N'7202 O'KXNNN VIN'D

42 N1"I7TN NIX7NNTIPNNAN 'NXNN

1133'N/NWpPap NX71A0 7w 00712 0IMINN

N0 D nmwyn ("3TNN 21uN) PINITA OM7KMYNMY 0NN e
'K OW .nTIAY NINTPA N2 NPIONT NMITKA n737I3nN 11wn p7n
O™I1N'WN OMITKA KT NNTYYZ .01 NN NAXAYT7 021 DM NITAINN
NN 7w NIMJINT N2 NJ7I0 NIpn MTUNN Jwt (N1Th)
.12 QYUY 171Wn1 0IIW TXN P X NITINNN 001 NN
MWK (133NN 137702 NTNIVNWA NIIIKNN NN 10 NMYNWwnn
7w NO7NIN NIWINT TY1 (NIJINN DX 07010 X7 OMpPNn N11nd)
7W 7711 7710 P70 ,AKXINI .N1MIJIN MWK OITP0R NNIPN DM
.NW2 X71 02 O1'3 NINPIN NITTAN NITNA NIWTNA N1INN

T 7Y XD NIMTAINNN DX 7377 n7WNNn N0In N2 0170 NNX ¢
O'NT'N NX 27NN NYNIXKD P10 TN 10 ,7WN7 X0 7W 0700
"N Y2 NMIX NTT7 NTRAW N3N 9 7Y 0'NAN 7V1 NN N1X9Y7
NIN DT UOW X7 W 078w 0'K1P7 .(1%-N Nl X 1WK3)
NNIT 13'X) 133NN PN 1773 7720 KT LN NN XKW17 TN
(77w 133N pIna 197 oYy

137701 N1MJNO 73 7w X'7n 1M 7W 7700 Y3 O0UIW 1900 197 ¢
N'NIPNN NNIN P .NMIPNN N7 NTYXAINATNMITND NNNN (133NN
NIMTAINN N1N2INA 1IX7 .N"KX N2XA7 N1IJIN W71 1127 NIN0IN
NX WTNN NNPY7 NI'TN7 01PN N171P 0JW' NN NNNY7 Drnipnn
NIINNAW DX, 133 W NITTKIN 'Y 7Y 0718 ,N"K 7W (133NN NIMNK
1IN0 7WN'NA 01 NINTK A7 NN7IKTRN

NN 1207 W' ,PINIT2 NTTINTA NWPIPn AX7100 DX a7 Td e
ATOIN NNIXN PWN NP0 7191 NTNIND 'KWII7 WW TNI'AN 01500
1J7N P7n 0NW,"NINIXK '"NJ0N" NYXNXA 0IN7197 NIN'hann jP'7nJ
N2N O0JONN NN 73 NXPY7 0IN7192 O™INX'7XIP O0'NJ0NA
NN 1NJ) O'MI'NN NUTWYT 1aYn Y1IPN W0 AXIn 733 N7
17n-N71 A T13'n oI (oIxka 7ax (EU nio'7nn7 oxnnal
'NN7 21NN P X7X,(NK/MINZI0/NN7 TYIm X7 1m'73) n1713302
737 01N 03NN NU'WW 19X NN 103 IX™7 N1 iR
NWTNN 013NN NO'W 'J 01200 W' .N171T10 NNANY7 [N n'ntw
NJ1J 1'KW LYNI OI'NW "IN710N PIWN 7W N1 NAN1I N0YII TWIKN
PV 7w 0731890 N1M782 NTNIYNWNAN DT 1IK7 NXT .JINITA

T NITNAW O01WN PIniTa TNI'MA N'0"719 Wi O0'TJ'7 1avnn »



45

03PN 1N GW 30.5 7w N0 103w OIPN'A 7W 07890 wiTNN 3.5-1
113 1N NIWTNNNN NIWAIXKN '773,0113 .02 7V [N1YPIPn 7V [0 — 0'wTn
80%-3 1037 f|X O'VU'AN O'N™ON O'WTINA1 7nWNnn NJ"M¥nN 30%-n n'7un?
0w TNI'NA,TIKD N2'TI NN NIANN N1ITA L, TI907 ANITA .Wi1Pann

.2010-2013
NN W1 L,071K .O™ITK O7N1INI 07TV NAXD 7W NITTR AT70'K] 'K
qJTINW 193 ,1IMX OITNINN .O"N7'0P ,"070TK" 01I0p O'Nrn7 Ty
AWNI 01 .07 117 nxnxn EU 0 7w AawThn n2'op'Tn 0JW ,n'7un7
1701 ,NJWNN NIIPNNL NNTAXD WD TIDA0N DK NP0dn n7Wnnn
ntan 7nwn nwI7 N1ma L, TMW Ty 7w N1 0I0P 0IPNT NIYXNNA
20% ‘7w on M3'7 01T KW 20 TV 0IpN' ."0"NITK" O0IPNN 7W Tl

.NUpwNnN

.(2019 Yan7 131ivn) 2018 NIw?7 7nwn 11X NNIPN 700N 511K

anx
ong 1%
I 11%
4%
nwTnhnn

40%

44%
Iy
70K 0%

1133'N/NWPapP NX71A7 7w 00712 0IMINN
w1 (YIX-172N0 ON'7 X193) ONWN ONTK7 I 7K TI ATRNIK T .
0N 0M3J9 0777201, NUPIPn 27100 01NN N12N1Y NIMJN0
.NVIX™] 031 NN
,0'07 01 K78 ,0771T2 0PN 1 X7 TTIV7 XD 27Wnnn nn -«
.J1I3'N 37702 01 O™I0N "0 N72PN 1T NN "0

Renewable

1PN

Energy Institute

2019.

44 N1"I7TN NIX7NNTIPNNAN 'NXNN

.(2019 Yan713Tyn) 2018 NJWY7 7nwWn 11X NP 7'ann 41K

N171IK

1133'N/N'WPIP N'X71A0 7W 00712 OYIMINN

Q1M 7W 770N N2V NT71IXA 13300 NJIVN 0UIW 190'0 97 ¢
1133'N0 N1NT 1T O1'3 NINXNI NMIN0N 211,037 7012 MITKD 10T
.(NNJwn N2 X1 "7KTXI1IN) N NIJININ

1T OV OMITK XXINT ,AN'W{ D' D70 VPP a7 nimnn e
NUTA 719'W INKI NIYPAPn DIV - N1 D12 YPIPn NI
NP XN 133NN

N"71IXN N'7721 WALES .0"N 21X 7W N1MITX N10J3'N 'K N771IKA +
JTJW NMITX AP1707 NNINN N'aNIn N'JJ1Na

n"707X
71720 NMIK710 NINIX NIMIX'D NNKT "WNWN NJ0I" X' 170K UpPd
.NI1NNA MIN7I0N 11XN 773N 22.4% X7 DTKANK NN L,2018-1 .071v2
7V 13-1 ypIpn 7y 7 031NN ,NMIX710 I GW 20 DX n'70' 0113
,0730j O'jJOV1 01N A 19 7V O0MXI'A a7 Inn GW 10.(1)dian
180,000 "9 7V O'WINWN VPPN PN .ANITIT AMWUN 12 7V N
0317 500,000-7 Nt NOUW 77TAN7 X' NIIINA .(0I2'N7 q0112) YpIp OonT
S54GW 7w 17 TX TV Vian7,001 7u PV 71X 0V TN ,2030 njw Ty
, 0P 0IPN' 7W NTWwn X112 MW 20 '3 n91X n7wnnn ,nt 70 71NN

Energy Institute



47

NIX'72021 NNIX 13773 X7 13 '7V1 0LN19NA VT'NAN P70 137 10N TI710 1217
.N90I1 O'KXN'NN OV 017200 NX NAXNA IPIN0NT NITNKITWAN

nyax

VUTTIN NN X'WIN .N1I'WAI N3 NIINNA XD NYIXA 7NWNN N0 uPa
n'nan71 2035 TV 0130 58 71NN 14 11107 1N1J10 7¥ 2018 Niw 7102
N"N TV NOINTKN NQ0PT7 OXNNA JWan 7nwnn XY nX 50%-2
1 1*7'n 600-3 13910 130 axXIng1 ,2030 TV 40%-1 2020 TV 23% ONn
P'7n3 N1M12X NIKNNA NN7N N'K2 NIVPWR L NKT OV .N°KA nYpwng
,'O011NXN O'TIIXN" NKNN) 01002 N7V T4 N1 NANT NTMNAN AXNNN
.(P7T0 TIN™M2,NIXN "1'NNA N7UN AKXIND

-1019 AIXWN1 NIN 7Y V21T M0pP7XK-INTN 7V 00110 N'KA 11X NXNNJ
.11 K07

1133'n/NWUpPIP A'X71A0 7W 00712 OYIMIND
0'MON 1'0N7 7T PN21N 91X N™IANT 133NN T AK ANI'W NIIX *
9311017 [0 - NUKC7W NNPRn DK TIT NN 710 7w
N'MIPN NIWI 73 21'0 T 7Y N'X7 NYTINN DX Y'NONY7 NIyl .
N'NCTTYT W TR NIKANT DTTNITA NITTR N1IJIN 1'IN7 DMK
OvNIPN 07TV NY1APY7 TITY W1 728 ,0M1TK 97 N1IANN N10J'N 'K
.O™MITNI
q1X' AN NITATPARN NIMWA7 NP0 N1JN0 7V 13717 (T271) Noaxa -
Y191 Win'wa X7 1TV .0'WTh 011 n'K 7w

46 N1"I7TN NIX7NNTIPNNAN 'NXNN

NMIX710 NNIX 'PNNT N1ITA TYA NINTION NI'0IW™TN N1INN [JW
.N7X3J NINTI' NINT7 N1210 N12'0 W' OX X7X,N1N1
MW 1K 7733 N ,'7a07 7ann nINWT D70 ypap7 onto e

TI710
,("2110 13N 7w 1TYn 12"3 TI7IN 7W DT 1IK7) VTNON 71N [D1KA U
NIMNIX 7W 1Y VWA EU-0 n137Tn 012N MINK N9 KPNT I AN
NNIPNN AYIR NUIXKD NIMX 773N 6%-3 1 2016 niwa NiwThnn
W' ,7xWw'7 omwn oX .("MININA IK710 N1 ,1NTA L TAM) O'wThnn
020NN TNX 0710 NN "AXWA OV 7171 "N NOW W' TI7107W 113107
.N7W "W20N TN MIAKN 7V NOUT7NIN DYNIN NNIYWTNA Y1V TI710 7W 197
1133'N/NWPap NX71A0 7w 00712 0'IMINN
NITUINN AW N1 NMNIK 7W TI71IN2 0P 7KXI0190 K 7Y
qMWINA 01 M0 "TY7 NKAW ,NWATA 7Y N13"2110 NITWYT NTY NM127X
J09WN1 07190
017790 1AWNN NYA NWYI NINTI'TN NXKD NXIP7 OM0N TUX -«
TUI'W "awnn pin' qwix 2008 njwa .T3710 01 0’720 130N ,*721720
NIMIN0 NN T 7X NI'NIpnn NNl 7373 nintg 7w Ty
nwin ox (P1) ;70X NYa mIpn I3 qipgy7 273730 7wy
TUX N1I0'NA .'PO™ NIN'G7 NN™MON NNTIT 1WX7 N110N N'NIpnn
N13"2710 TWX7 N1MIN0N 01 1NAINT "INI0" A3 TRN ANPY7 ,0T Tiam
1N .N21 NIIN D70 X7 NXT NINNY7 .073730 TIWN7 N'wat NN
131173 OX NN NAWNn
01WN ,TIINN7 1120 N1J12 Q"W QY1 N3 A Nt TUX e
yniww M1, "N7wnnn n'7373n TIWM7 NNW NIWAN N1MTINNNW
71217 N7X X7 T TYX,7V192 Q1WKN 7V 070NN 133NN INIK KD NI
DPI70N2 "IW TV KINTIX NIMTAIN'T 7Y
'K .NN1T NITAINN 1MYN 17K NMIKTZ10N NNIXD KWIT NKT NNIYYT »
TI710 7W 10PN NN0'W NINNYT NK7PN VPP 7V PV 2'Xn'7 Y773 110K
NIMITK 1IN NI'MNIPNR DMWY W' RIPN NYUT 719'W2 KW XKW
NNINN N17210 N17'NNW W1 ,0"K7pN1 0'NINY 0'NUWA PV nintnnn
NXXXIONN NYA1 O0AWIN NITAINT O OMITK WW "IN ann
niNnNn 'now'n 7w nitnn (...wn17 nwp) 1127 PV - n 7w mitnn 2
T1710 7W 079190 OMI1NWN ONITKA 179X 0N PR O'PIVN



49

.(2019 yYan713Tvn) 2018 NIWY7 7nWN 11X NNIPN 7'0NN ;7 11K

nK

ong

1190

1133'n/N'WpPIP N'X71A1 7W 00712 OIMINN
NMITK-NINWA (133D NI 7KTY QI7TN 'Un X' 1190
OV YIX 72N OnW "NIMioikn N17'0p"n N1Jnoa X' 119021
= N1 N2 NITKNXY NIMJN0 7Vd 00 O0'72N W .N'P70 NIKNXY
OmunTTA 037000 DX 1137 X 'K) NI1700 XIn N1 viTn
.(NIXNXY7 ND'KW1 OINNKA
X7 X ,JAN7N (1332 NTKNXY N1IN0 NIW NITANIVIKD M7NpP7 »
NINWAN N17713 1K N7K N1M3N0 (177 DIMITNNTAN) ['VPIpn A
(MM 7nWN WA IK OMITX OXINW 0'WA31 01231 7WN7) N'NIKY7
0v7713w ,50MW Ty N3N X PN WK NIJNON 01 '72an 737 ¢
1207 133N N1IN0 NRIPN MMWI7 01 .A"KN JPNTM NN NK
N1210 NN N0 TN N919X AI'TN NI T90W NNy -+
.90-0 MW 7102123 17'NNNW ,N1P17NN NINIYN

AIpn
Renewable
Energy Institute
2019.

48 N1"I7TN NIX7NNTIPNNAN 'NXNN

.(2019 Yan713Tivn) 2018 NIwW?7 7nWn 11X NNIPN 7'00N 16 11K

03] Ong
1% 2% =
‘ [ 1%

\|

T
5%

nonx

(n170pa2 NiTpPANT) 1190

NJ'X NJTNA N1Y'YXN ,T01JA .02 OMITKA NN NP N1'NY 1190 :upa
710NNN N7110 T190 |'X ,INATW NI'TANN 707 0N 191KAW 73 ,NN1a
-1 X NNAT 01 T1902 W1 ,13'N O 07X NNNY .Upipa nwp
N71TANIXKIX X'N1,02 WIPTANN N1 70WN NIXTN T190 ,NWYNYT .M0p7X
.NPMOX 19X 7110197 7nwn 7w

NNIPNN AIXK X7 DATNNN TI90 'O1KA TINTKD TTU™7 OXNNA
N2y 1NN 12J X'01,2030 TV 27%-1 2020 TV 20% 7W My'WA O'WTNNA
2004-2012 ovwn 1M .7nWwn 71X 7730 0K 7w X" 40%-3 OV 0T TV
N10J'M X771 MMM 2T FIT nyxnxa n"Xn 71X X NT02'0 1IN
O'™'7'019 NNIPNN 7NWNN 11X 1YW N'001T N7 7'21nW NN ,nIpnn
NIWA .NIN N1J"2110N 70WN X7 07192 'WNN 0102 7190 7W ANAXa7i
M137n 1X) OWIN 0IPN'MY7 FIT-n IX 27011 n7wnnn DXt oy 2012
.(9/2013) nin"p NIPNAT 01 N0HININ0T D707 3'NK X} 1NTL,(1/2012
TIN3 NN 7NWNN XM VW OW 01702 1337V NI1TKIN NN DK
13NN N'XNNJ,18%-3 '7v 2017 NIwa TNVI T190 7732 71X"0 My'w'7 non?
.N1NN 001 7V

2.0

1PN
Renewable
Energy Institute
2019.



51

— O'XW1I 97 N'NIX7I2 ANITWN
"IN17" O'NXNNN NN

NNX 73 12 07720 O3 OJW* 7T 11 TX7 1PNNY7 1NKXA 11W'WW 193
7W NIIIN-NVUPIPN X700 7W 00192 ANYT A7 PNNDn DTN
07713 001 N2 NIA'WN W' 00197 ['WPIpPnt 133N "KWl .N"K Jpnn
7'7N2.(02NN NTIPIL1AINT 17N) TONT7 IX VIWT N"X OT'A W I TNNK YIINT
7W O'NW1INN TNX 732 0011900 ORXN'NN DK XTI — 1NN TIINN — T
NIN . 1IJWW NIITKIN DK 1372 009 7VW1 1 27202 1IXINW N'WWEIE X710
SIXW1IN TNX 73 .7U-KW13 190'N7 13X2') 1 1720 7W 0011900 O'KWIIN
.2 N0 Y'IIN NI'TN 73 7W 01N'ON .NTI19" NTNKIIWN 07202 XN 7Un
TWNNA NIXPA NI, 72010 YT 137 W' O002AW ,07TIN NING ,O7TAN O'NW1)

1011900 NIXK'7107

N0 MIXN WNWA 7TAN

— 22

MINK 017X

50 NN NIX7NNTIPNNN 'KXNN

7190 ,n1707 (NN N1INA) NN N0

1190 ,7"17077 ,n'7TI11 0PN 193N NN 12V 73N VYNNI AT'PAW NN AN

2.0

WO NNYI O177Y

WO NNYI O177Y



53

O'NINY O'NVWI O'IA1N OMITX7 0N ,NN2T10 N'X7110 (X XW1)

70X

011N O™MITX O0'IN1oNn
SO1KA TIN'KN NN
ITXCIX NI 01 0Ny

NNPN ‘7Y 1773 0N 'K
Y701 .07I210 01T N'K
PV O0'pn7 anin nirtnnn
O"N"WYN 02N N 7V

X'7'7 ,010 J0 01K O
N X

EIA jlvo MW 1 7un 1pn'n
.NN7 |n1 MIX7107 |n
"N2'10 NWN OV OMITK
.EIA w17 1wWoK

7W NN MW - 7733
N{709N 19 7U1 N"XK TITY
AN-NTX7130 NI0X

N13'2710 7W 01NN 1PNIN
072" 0M1IN 120N NN
JIMITKA DMwan 'y

5'7W pNMIN7 NIKNAT
13711100 N213 O'NYY
P71 .0'nv9 2017'9X1
.n'p2

Nnoax

NN ,NMIANT 133NN PInd
MW NIITTAN P70 KN
.O"7px

09131 O'NVW 7V N172a0 we
NI ATA OIN10N O0JAIN
TITXI NINT T2 DO
NIPNN N172n pJwt
NI'NIPN VAL NNNWA
IN'W OV OMI1NV Ol
.1100™)

7V NTNI'N 07230 'K 071X
N3N 73 ,0'NINY O'N0OW
.N9117

1J2'NN N1J'2710 'PRIN
7W N172102 O™7N 01N
.'n 500 O1n'n WU

T90

NNPN 7Y 210K

V10 NININWA N30
NI'MIPN NIMWI 0N'7)
OTPY7 0'0IN O02WIN 1K
VIIN7 T3 NNINW 7Y 1IN
(1m0

7702 N1312710 O0'Pn7 OX
10T 3,000 7W N1 n1aan
JAIN AWNIW NTX

0317 NNPN 7V 07230 'K
NwTn

17 X'70 2N1N2 VPN 73
7V NMWIXNNN NIIIN J1IV0
.(AC) "n1muIxn 7ann T

1J2'MN N1I12710 'PNIN
7w M72102 O0M7N 0NN
V1PIW 01NN N1 WD
O™MITX W' .N"7179 nna
‘01NN 'INn 1Ww1pw (AC)
.'n 500-1000 2

52

N1"I7TN NIX7NNTIPNNAN 'NXNN

O'NINI O'NVWI O%IA1N OMITX7 0N ,NTN2'20 N'X7110 (X NW1)

711X

O™MITX N1n O0'JNIon
W NIATA 01N

NN 7W NIWTMA NIKIN
1117 N'NINTN (133NN
NP :GREEN BELTS

OX N7X N"NX O0pPNYT "KW
NNINNW VITWN1 V10 OrD
N1100 MN'WY7 n21wn
N'7XJ O0Mp'™N1 — 2N VAN
.0 T O

NJMXN X7 NTTIA NI"2710
.EIA

NNPN ‘7Y 11773 07200 'K
.0"™MI00™ O"NKA O0IPN'™N
.N917 N"IJIN 73

112NN N13'2710 'Pnan
7W N172102 O0™17N 01N
NN X710 'K W0
Rt

pnIT

N3N N1NY™ N30 N0
NN 10N7 NNWIK 7V 1T wr
.N72100

1X,'n 80 '7un n1"11107 EIA
131710 3-n e

O'J2T NO'XT 7V 117210
nwTn

0'0P1I O'NT'W NJVU 1JYNW
JW™NA 'NN700 NO'W

T3 00 0"27W1 N1I"2I0

n13'27107 EIA n2inn vin'a7
.

01 NYIJIN WX7 NN

0701 X 031N O'N0WA

X 7722 0'WIN1 3"
JDIKTIN

O0™130 132NN N0 pnan
4 :NNITTNN NN VAP
.NJ12710N D213 O'NYY

nnia

NX71100 X NNWTN NN
.02n7) O'NLW 7y EU 7w
F-nan1nvJin 7w nn1a

q'pon 7w nain - Plan
(SEA) 10700X nUown
.019n1

.0"'N N3an7 N2 nwn

7017 "WYY 09X NYTAD

131N

,J'P7N NUIWN 1'PoN7 nainn
17N 000X IX K7D
.0N21121 0IPN'NN 190N
N7VUN1 N1I" 10 W17W
nMwa7 wr .EIA n1ann
P11 N 1107 N1INO
NJAN1 N"V2 1I3'0 7W WP
T3 ['Aa X'7,079'n

NPT NI NYIWN

NN IN3) TINT W'W3 P
.o

1J2'0N N1J12710 'PRIN
7W N172102 017N 01N
,(n 500-700 21p7) wwn
(0MITKD M Inwn



55

DTN NI'TN2T0 N1I'NA INKYT

NMUOIN ,1N120I'X T'7 11T X'77 O™IX710 O'7IXD N1IN

WO NNV 017X

54 N1"I7TN NIX7NNTIPNNAN 'NXNN

:0"N1"10 O0'71'W OV NYIJN OMNW7 NWINN N'X 7W 0IpN'N N1Xn
OW'IWNN O'TI0 IN,NNIXT N 117 NA171K NIWN NINW 11 NMITN
NIMINT7 INIW 7pWinn X NIM7K0NAIIK [0 N7XI NMWINN .O0TXN 7Y
,NITTN7 NITNN NN NT'NA NJIW 110N "71'WN TNK 73 NN1Y7 NWTNNN
.OMgIXg0 O'0P'INT1, NIW NIMUWN

APNNN NIITTN 2 N1 2N GNIWA NIIN 1INXND ,NTNI0N DX 7100 XW1a
11 qNIWNN NIINN 7KIWT7 AXKIWNL 01 .0MNKD O'KW1I0 21N 1WKN
TIN'™X2 N1N2N [0 AKITWAN NI'TN 7IW INKA .ONK O'KW12 IWXD N
7W N1'0PITTN VAN 1773 MI0710 NIWN NN 00T W O1KN
077720 OJW' NNT NINNY .00 NJANT,NVIWNA "1'jI0N NAIN 217 TIN'KN
1N70 1113 ,0721 0019 NIN'KWN AW 01WN ,N120PITH 7W 01w 191K
01 W' .2J1N2 NIMWA 1K NI NYT 719'W7 ,09010 O0MITK 7W 01190
113371 "NINN2 TIN™2 ,N12'0P71' TN 1 T2 077911 01'KW O1-01' 0211 O'K W1
Jan0n

1132710 "2 2NNN PRINA XN 7KW O'NYI 190N 137KWI 17V XKW1
NN .AIVTN7 NITN OIW TINA O'773 1IXKXND .O0M1EA MITK7 NN
.NATYATI] NIJIW NII'TA 2 01 DWW 1IKXND NY7KATI-'WN1 NIY7KTIN
O0™7n O0'71'WN NINNXKN N1I7TNA .072021 181 .A™70K1 7190 ,n"IN11a 3
.'97¥X90 LPNY 731 NMIXN WYIN NN

JITAN 2 O0'7720 O0JW' 07N2100 O'KW1d 17'9XKW AN 07200
W'w Oiwn O™MITK 07720 0JW' 2J0M21 011 2'70'K ,T190 ,nIN1ia
.OMYPIPN O'KW1I7 NN N1MIN0 OV NI'NIX7-NN N1 7K N1'TnY
N1NN N2200 7V NYIWA MPONT7 NOITKA NA0PTA 1D X7 W
NNNX NJ"NI0 |02 NPT W* LN N30 7W NYIJIN 7V nYIWn 1pon
JN1YIWN NI N0 P'90N1 X'7N 1'PONN 1109 N71pN

071X ,0'NNITN 1K O'W103,0M910 OMITX7 N9TTY WW INXIN NIYINN 731
7W [0 N"X7 NINTITN IPYW 01WN N1 A0T7WA 13K 1T NI 7W nniwm
.OMI1NN OTK7 7UN7 7P TN K71 '00190 piwn

NJ'N2NN X7X NMIQXN NITNANN X7 — 1137 NJ1IWN 0N TNI'NA INIX MY
P1nn (N1 NN NM12X NITINN NN W1 N 0IW) 21N .AMI07100
NN 71w P KTXC03" 13 Y1PTW 71 w7 NMWan DK T'N0N 1'K 10
110N 713 N'NWY N'WP ON' W7, 719021 NKT NNIVT .ANITI1TNIK™MA 0N
1IN 041N OMITX7 ON'A .7WN7 00 N11092 9111 NIPNN 110K — O0™0N
N"X NNPN NNWIXKNN W,07010 11T NYAIPN W1 = NIYTINN 2 AW XN

2.0



57

70X

UpIP 7V 1773 M0 'K
NNIX7N NTIAKN NIX7PN
ELECTTRICITA FUTURA
W7 1N X7W nJ3Mun
M0 NN 17 0TV DX
11YN NK7PN Ypap 7y
qTX-72N 73,0210 7737
133N 1773 V127 "KW
N{P109 19 7y 071X 17WN
,NPIN7 LIW'NN N1

2N NMXT7IA0 QXN T 'K
NTNI'D NYIJIINT AWNITI
.n709] (Puglia =APULIA
OMITX 1JXW 07720 We
.0'9TyIN

NINNN 7Y N2XN NN
01N'0jN NN |'X

71N 071X .N'K7pN UppT
20102 vap n1gn ,APULIA
72170 WWXKIW NXT7IN
NN ‘737 NN1Wn upipa
N1 X7 7 PV 2'Xn'7 Inin
.nownn 50% n

N'X7pNn YypIp7 on'n 1 XWII

Nnoax

WIN'W W NP Wi7w
NIX7{N V20 :0™P' UpIp
I NN

7V WXIN 07200 'K

W OX XK7X N'K7pN upap
97 "NIX7pn OV Niwann”
.]133'NA TOIN NVUT 719w
VUpIp7 OIN'opn N10J N 'K
PIX" 7W IWIN 'K .NX7PN
IX O'X'7pN 12 "Np17n
.oniwm

T90

PN, NI7NNN PInn 9"V
nan p7nd oMTaIN 'K
ONIPNNT7 NUIN 'K K70
' .O0"NX7jN O'NOW2

17N .N1773 (133N NN
JMITXI N'AIPN NIWD 732

VUpIp7 OIn'opn N1oJn 'K
PIX" 7W aWIN 'K K70
IX O'K7pN 12 "Npi7n
.omiwn

56

711X

I*N NI'AIX7N NIKINN
0pn7 N7713 n'721n
N'X7pPN UpIp 7V MINTI0
J11'01 070 O'NVW TA7N
73 = NMIJIN X .12
NN W' .19117 Mp'n
ine

01N'0pN NI0JIN 'K
JWIn 'K K70 uppT
"2 "n;7n pIx" 7w
.0nIw™ I O'X'7pn

N1"I7TN NIX7NNTIPNNAN 'NXNN

N'X7pNn YpIp7 on'n 1 KXW

PaniT

NN 01N X7 .N1N1pua
VPP OV NIWINN NN
7PN

O0'NVW 7Y "IX'710N O'WINI
1IX7170 LUNI 'X) OVK7PN
.(YN7 'xw 73

VUPIP7 0IN'opn NI 'K
PIX" 7W IWIN 'K .NX7PN
IX O'K'7pN 12 "Npgi7n
.omiyn

nInia

NINTY7 TIT'Y PN NN

- PIN2 1Y 07T 0NN
NJ1TN V"N X77 nIpin nav
.NP'0v1 O3 TNI'NA NIAN7
ONN'M NTYTNN NMITX NN
7V 11217 n'713* NN NN 07w
DT KN OK T NIIT

071X 1773 NO'X 'K "IX710
IX 091N O'NOWYT7 NITUN
NIX7PNT OMIN 01'KW 17X3
19117 Mj*n '73 1133'Nn PIna
31N I WM

7W N1 7V N2XN7 N0 'K
Jinnn

PV ninti* ounan ninnx7
NWp .07 7IK7 'n 1007

DTN NP 7Y ONIWK 7157

NTYI'N 'K7{PN TKA UPIP 7Y

TN WX X X7 nTWwuny

V{17 OIn'opn N1oJ N 'K
PIX" 7W aWIN 'K NK7PN
IX O'K7pN 2 "Npi7n
.onwn



59

01 731 ,0WI0J LYNI O'PNINA 027 093 0NAW 07174 ONITK 01w’
TINA 1NN NN NP7 [N 12 71T 7210019 NI ,73 K700 papn
NIN7PNN N2 ,NITTAN O0NT2 NN NN Q1 NI12XIN 12 1T 01 XD,
JINNI MIX7101 NN = O'0P™M9 TIKA VYN W' ,070121 00NN 031 NNN1Y

N9 NIKW NIN7PN OY OMITK7 P1wn 7W NM9TTY Qiw',)13 01 070K

71X

7W NUXN TI3 01717 1N
OTIPN 7702 .7nwnn NWN
6 0N 133N MW7
0N NI07NNA .NVIAW
1 X1 O'pTIAN 7w 23700
21X

Y NIIT X 071 N17AINA
,01IJW 113 — Ww7w TX7
...N2120 NININY

7717V 11330 NITOINA
7"7n 732103 INSPECTOR
wTIN 18- MIpn 133N
NN X .OMNIW TV
WM N7 0Ny NYNw'7
.TN1'NA 737 WW3IInWw DX

01773 T2 'K N1 78 PV 7 X'70 0132 N2 X 'K WWKT DTN 732
12'X7 NITAINN NIJT

NINNYI XA NTTTTAINN 1 XW1)

PaniT

7V N1I'21107 NIMTAINN
J1I07'Wwan I N23PA /TqIN0n
131N 7010 "NIpNn
NIMTINN 'K, 00T NYT7
7W2yn W 1J,0M9Ja
O0'NLWI 1'W7 O awIn
.0uIpnNn

o'npn X7 NTINN K7
A1TX2 NWTN N1I'2710 N
VIWINN N 1N |ANITIP
NIXIN NIM'WN OXW NTNY
X7 ON ,N1I"21100 DX

N1 NN OX X7X 127uN°
7NN

NNy, 0" T0IN O0™MI'W 7712
EIA 0702 7V N13"2710 TA)
NITI9 Y NITUN7 1
17200 13310 NN

nJnia

N27 N1 nivan 150-3
VP 7y 1pva LIWINN
N13"27107 0MIJW NITAINN
.nn

NIX YIN OT'NW 0Mpn
X '3 "NIpnn I07'Wn
NINN NN 17 T1WIK7
01j7'NN 717w '7n'0pNn
.(hnm)

J107'wn '7u MO ,2004 TXN
TN NINY TU™7 'Mipnn
1912 N1I"27107 VW
n1"7373 7V nwpn 7v191wW
NINGAVARWAVR labh
n110'M "Nvnwn now"
NMINTX N1I31N) F PLAN-D
.(Mmpy

58 N1"I7TN NIX7NNTIPNNAN 'NXNN

MITNAN NNXK 732 "7 XKW1 XD DIK7PNN UIpl NMIK710 DX
NJIW NIMIV710N NIWAN N1M0I0IK 7W NJIW NINNA 071X ,11pow
AN N'NNNN X' NIKZPNN NINY7 AWUIn 0nINAW 1INWINN TIKA
7V N121 N17220 'K, TI7101 270K, 1PNNA N1Y19XN NITTNA XKPNTW "IN
NIN7PNN N2 N3N — "Wnwin YIX" 13'7'JW 2"70'K2 01 73 .NK7pN Py
X1 ,"J71'NNN 11'J2 1377 1P'Nn T19021 NINNA1 1NN NA1wn X' O
JDIN7PND D1T'P2 NIWPEN "NpIoyn 1" 11N 1awn n'K TN vap
1X1) OIpn7 Opnn 0w 07730 071K EU-n 7w Ty X1n npioun i
1NIN7X — NIITK NN [N NI 7W DWW NIMIWITN XW1I11900
(2018

1133'N NTUN 7W 1K 727 N21IN NITTA XA 1IKXN X7 ,NK7PN P 1217
70 1nw n1TR P .(N7X3 NIV 773 T2 1K) NOK7PN VPP 7 nTnrn
12170 IWXIT NIX7PN NAIN 1371XT7 AN 'O 7V DIKT7PN VPP 7w o
O0N'7VW 1X,0°0P"N9 TWK7 OJN0IN 01K [133'NA NITOIN ,NN1al NI
TN (91K NI07NNN DX PrTXNY7

VPPN 21n) 7KWt Wwpapna Ning N10JTM DA 7KWW INKND
7202 1 NITINJ N10J3'N 1IXXN .AT XKW1 NT'AXK N7XKW 131390 ,(NK7pN0
UPIPn YW NX n7'2ann 2010 TN n'X71a0 270 0w ,n"70'%x2 APULIA
NJIW 1T AW .A1N 73 711an 50%-7 PV-7 Tu7 '773 70T2 1inw n'K7pnn
TIW N1''TN OV OIX'A — "N 7KW 170NN 03NN NWIN TIKN
IX Y12'p 7w X7pnn nownn 0317 250 TV OWIND NMWIXND — NIK7pNn
W'7N WP OV 7V1921,N0WN NN 77137 1WP X77,7TNT7 TN (91K ,AWIN
VPPN NI Ov 1272

W' N'K7PN VPP 7V 1MIKT710 N'K 0P8 217N TWKI NITTNNN P7Na
OW ,N"JN112 Y'NIN XN 1IXXND N1 '0PNY 1217 .N019N NYIJINA X
,07IX N'IJIN 7W MWK O09I1V0 03K O'KIIN 7W YpPIp 7V 09PN XpPNT
JITXN NT7 2'7X3 N1MIJIN N1I9AYT 11330 N1MIN0 NNy

NTNI'N N7XKW 1J2XN 13 7V .01NNN 7V 23NN 7V NIDIK N'X71100 7KW
NNIIJ W'W NWIX DN 179X I OX ,N7K3 N17210 1IKXND X7 737
JP1IN X7 TIYM7 AKN0N 'UN 11'0 O0™IK'7100 0'7IX90 002 0PN
O'NTjPNN 0'NIIAJ PIWn NINJ 7W QYIWNN ‘7Y 13707 ‘711011921 N"70'KA
N19013 NITTN "71X1) N7X N1ITTNA.NNIWN N'K7PN VPP 7V nnw 7v19a
NN 127 NIKTPN 7W D121 XY OV 07T 2 1773 oxknn wr,(jpnna
NITNN TNW2A .11 1127197 O'XN7 01N 02 07X OM1TKND 7171 P70 .Upaj



61

JD1MTAINN NINYA N7)NI NMIX710 N'NIX 7733 .02 NN D130 7W 091N
N7 OMwy NITUNN7 0'pinvaw 7N 7w wpna 77 13X 1ad
N'773 NITAINN 'K TI7102 :N'NIPNN NIDNAN P70 1'KW N7 0WNIn
QKT 7721 .(AWw2r NN N1I17107 TI12) N1IPNN TIKD VYN W 01 72K ,PV-7
— O0MLNI7'P 7W X712 N1"1320 NINNN MY OMITK TI7102 0JW™ INKN
J1XT X7 NOW 1073 TV N171TA PV NN 0'KINN W1 = 117107 N'TINY ndinn
NN 7W 1WN7 NMIN0N 1NAIN,0W P71 .INKIIWINA 011917 NIKXI TI710
TOIN 0P N"71IX2 O .07'20 1Y NI1IT X77 1IN0 107'W7 M71Ta NN
0'71T1 TINA 0PN PI1,7P'70 21T 2INNKT7 70 OW X NITNWNYT 7NiNT
.NI7UN NITAWANN NTUTT 71N 02 17 N1I3T RIWT 0'71IX2 . IN1JN01 1NKW)
NWTNNNN NUNIKD O1T'P *TYT 7V 1407 DIWNN "N 1WITI N1J'TN 190N
N7X O0MpP'Nl .0NX 070 1IN O0"N210 O'TU'N NIVAIIN NIY0 71N
7W NIMIN0N NX 72107 NIXWI N'X7 N197TV nYajp NINPYN NProgn
NT23 X710 T 7V 0K 0w NIwpay ,(Mripnn nMwan 7713) nrTnn
73 .N1"2ANNN NMIJINA N'K7 O'NVW TN NINY NXXPN NYXNKL IX NINNI
O'NOW NXXPN OV 133N 1K MN-NTX7110 1709 DNAT7 N'70'KA1 NN
.09WNN "MA T 7Y TN O0MI0P

137 NPINN 0VIWNN N 7W NPI0Y P K7 1IKXND — 70K — NNK NITNA
0™3'0N 7V "9V NYV'IWNN NP NWNT 01 X7K D" 7W TUn
ov 77w (13'7'2 0N) UM 773 70 2T70'KA .72p0N0 X7 NTTunnw
(W2 N XIXINY) TMIYNWN MIX710 1K NN 0PM97 NN OTP7 1IN0
W9 1IN0 NMWI7 nWpan DWan NVl Ypapn 7w 0'7van nirfnz amn
02N ,(1TI AT 1NXY2 27171 NIJIN OTPN 1°K K700 OXKW X1 12T
P'70 NICIT NI QUPWA .ONIK NIMIVNN NVPIPn DK W1317 O'nn
1jV N'7X3J O'0P"NY NINT7 (133'N0 NMWAT7 WPT,M127%0 V1T 700N
NIWMTW 120 . (NIWMTA N O7TAIY 00190 TIY 73) 127X NMTINN
Swnwn nI7n"7 1on7 (MVIT X7) NN NT'NA N'70'K'7 190 17K

7W NNOYI OV ,0W .]'7192 1IXKXND NPP0™7191 QXK 7V TN 119'0
NMINVIN NN WD X' ,09W 1900 197 [107'W7 NNNWn n7Wnnn
NN PWA ,N"X 7W M2"M0 1PV ON'NINWN DK TAK7 IWWNW ongn 137
0N 7W 71027 AN NJ7 np'Nin N7Wnnn .O"NX7pnn O'NOWa NN
N2 N7 NWPAN TWKI 01 ,N'K7PN YPIp Y717 0T 2 1NN 12JW
JNNIv T731T 7W 137007 1'N'T W'W 071200 27X ."MIXa" anva 113
MPIN NI OV ,AXAT92 NI'TA 50 OV 07T NANT 1N37TN1) O'WI0

60 N1"I7TN NIX7NNTIPNNAN 'NXNN

NIN'NYI XA N1TTTAINN 2 XW1)

n70'X noIx T190

7U 10K POT APINT W'D | .IWN OV [ DMTANN | 7V 173730 N7vann 65%

.N"KD TYT VINTNW N NMX710 J'T'P0I NN NYU2IX7 NIIW NI NN
12720 'KW1 Y1 7V NIMTTAINN MYNW NN ,O" TN
OINIY OX INT" 773 D72 | NIN7 Mniny "'y 0y MY NNVAN
NMIQX NITAINN 071X .1'PoNa 0"JJW O'M'W71 Y10
QNXY7 DMWY 113 'KW1I2 DA .0mMy3J N1 NIN NIWY7 10"
W' N'70'N2 1NN .0'0P'NY 0pN7 1N 13'n N TANW
Oy O'W7n1n OMITX NN 01 o'1IN "y 07 X Priority Development
,N71T YPIPI O'WI0I XN 093 7V YIN'7'7 V13 ONXY MIPNN 107'Wn .Zones
.0MIX71 O0'WP12N 7K1 O0N7 01 WK7 NIMWIN 7y nuan win (Girona)
1133'N2 NIY7XNNTN NINTTAINNN .(-..0IJW NXI'3) | NYITY7 NJY0 VP 7V ,nTNn
01wn NJ1NI NYIWN N7V | N110] N7WNNA1 NN
OT'N NX 2NN 'P707KN PInnw .ANITPN
1IN17V17 YpIpn XK Wiy X7 :n9N1 NY0I1I NI'NMYA
I'X 73 7v1 O'3"7nn n'7°'nn 197 1123 ,N1721'n WXIN NIN'O
NUPWNN INKT7 .127X7 NUTID JV0IW 13 O"N™Y] O'V19'W
.0 IXYU7 Dwp .NN'WT X7 NWUN7 nnvaw

01773 T2 'K, N1 7Y PV 7 X700 02 N2 IX 'K WK NN 732
12'X7 NITAINN NIJT

,N"N NAXN7 MM12X NITAINNN NAXIY ,NMPNNN NINY01 01 TVINW 93
731 N2IA1 NJ710 K710 X O™MWY71 T 01 72K ,N1 N0 Tinm
7V VW N1JN2 137K '07719-17127X 121712 KID AT 770N 917K DTN
PINIT N3 N1I"TNNN P7N1 .09WN N2 71 OM7XNII9N 0137000
7W N1IJIN7 NMTAINNT 0V VIWINN NI NTAK DK 72P7 WP NN
PON 7713 ,]133'N J770 NYAIP 191K NTNA0N AX7NNW 01Wn ,N"X
NIMINTINT 112X7 YT 7W N1ain AN 0'7'JN0 ,N2'200 7V nvown
NTIYTA TO1KA TINTKD NINK X' AARHOSE nink 13 1nJ .Tann?
NUTW NJIN7 0013 VIWINN AT D220 KW XD JIN'WI Ngpwy
01'J W' IpNNn NIITNN NNX 731,011 730 .12WwN2 ANP'7) 123 1127X0
AN OIT'PY71,NWA NN NTINIK 7W N1MIJINN 01XNX7 X'2NW M1 YN7



63

M7

"W N1 133N 7W 2XT7IN T XKW1

pnIT

nInia

JNI'MpN NMINo
NIXOX NN NITNIN
19182 N"X 71pWw'7 1773
.

117N :0™100™N 02N
N71 NI'NIPNN NMITTNA
JIX'710N V1IN N3N
ANWY7 M2 W AnaT
MK 17 272
..O0M100NN LIWNN
N (K1) TNX TY
7V OT'N1 NTMWN T
TIAN NIX NWYT7 MWK
N'J131 M OV
NIIX IN'W NTAIN)
X7 NXT NNN71 (NN
07739 NIPNN 1WA T
X1N 73 7V .0MIX'710
Ny

q1WNa N1MJINon 73
NN 'K .'NIPN
13J7nn

NN NIIJIN

'7U 110X'7 N1JN0IN
O"™IX'710 O'7IXD
O'n™Mon OMITNA
01132 ONMoN 1K
0'2'n) 0NN
(w7

TINN VYN W 7V192
NIpNn

0'nVYI7 .1N'WY7 0J2'n 7V :N17aan
O0'J1N0 02N 7V 01 11721 7'0n
30- '3 |"77112 "NYNWN 00N NNnN)
NN'W T 7V Nn7a0nn nmann 40%
NWNWN TN 07210 X7 .(M1uo™n
19117 Np'n 73 1A

O0'7IX97 TIX W1 :n1I2 N

71N ,0™0N NVW 7un O™MIX710
NN OW™N 1WA Yan 73 7v19a
Q10T 0N OP7N PINN NIAN 101NN
.WNTW3 01NN

NWTN N1 7W O0W 2NN 0™ TIP
N10"79 7W N7'210 N1NJ2 NT'NYA
NINX2 O'n OIn'h 11Xl C02
NWN NIWY'7 N0 NI 0NN
n"XN 7nWwn XM 7y 031 070 OV [N
.NJ TV OWIT X7 0T 72K

0PN 7K1T90 1IN PIn

1"320 N1'7210 1NN7 01713 0™MIK710
01,(n"o 25) 1120 namn (w1370 1K)
.(") MJw np7n7 oN 21NN NVWY7

62 NN NIX7NNTIPNNN 'KXNN

177 N0 7W NYTTA ((*NI1PNT1 NN 7KTIN WA 12 YN XNW
N7INTRN 3700 ,]"7191 .0797X 90 O°'TIN7 N'N1jNN NN17 70707 N7
12177 NYIZIW 1K) O"7PK MW7 N1JWN 7W 1110 NIA'WNN DX N771W0

.N21 NMNI'0I NYIWN 7V TVI ' N7WNNN 3700 ,(0Nn9n

NN 133N XWid 71NN O0Mpin 1111 .7Xw* V11711 N nnn
NniwTNN'N

k.

i
|

N POt W, P

M10P N"IX710 NN

2.0

77012177 :m7X
70119

INNX 017X
BRRNLRb!



65

7WNY7) W "71W1 IX 70 TNVWA 7WN7 NIPNINN NI71IT1 NN N1321101
13770 7W "9 7w MW X N1 0377 1IKXA L7733 (719712771 11ann
J1I7TNN 21N2 .0MYa 0™IK710 O'7IXY NIPNA TTIV71 7pn7 nal 130
7N TN P70NW W .00 N2 7Y 0'7IX9'7 X701 12 N TIX K
NN M0IN NIITNNN P70 1773 KInw w1 (17122 113) [PN'Nn Nowa
T 7V 7V01Nn "0NI0IK" AN X W P701A1,07193 73 WT 1K1 K70
N21N MW7 'K OX .(N"707%21 NDIXA 113) NMWA7 07D DYUTIA N17WN
INKI DWW 1702 X' (91T INXTT PN NN, WTIN ANATTZ AT P19 7N
7712 N17'N2 'K NNTA) O™MON 7712 7UN 1132 AT X WW [INTW 137
1097 1NIW 1NAK 0ITKINAN 071X ,(07IN0A0 YIXA 1720 12 0777120
1INXN .02'0 7V INK DK IK PV 'pNn7 nain w Oxn 17KW 010 732
1NN IPNNY7 (NINWN) NN™MON NAIN 17°'NN NIINNKT7 TWK NITTN 1907
NXI17N XTI ANTN7XIWT N2 NAIN - 071N 1J2'01 00 01N'N7 07IK710
NIPNNNATNNN NITTA TINXND X7 DNTIPN XN 7W 60-N N1JWA TIV N7V
13w 73 X7 ,0"NNIWN Th 02N 7W N1 X7 01 — 01N 7W N7y PV
1133'N0 PINA NPIVINN N1IN0 7V 1TN7 NYIXA,071K .N11'T 21 02N 7Y
7W NIPNN NN N'MIPNA NMI0I0V0N NIJINA 71737 N'RIPN N1MWAY
AN L1IITKMIW TNIKTN NNNINN 97 .NYIJINN VAPNW 01010 010 7V PV
1"n 2,000 7ynw O'WTN 020 7V NNIX N7'NNT,ITN1IN0 07X 127 Brest
T NIJN0 7W 09011 O'AIW™ "NK A1PY7 "IV .1Ia

NI7W7 2770 MUTINN 7W 1I'Jnn 1IXXN DK NIPNNT7 21wn Y'nn
P N2, 717N 191IKA 7TANY0NW O0MY IK NIITTN JW? 020 7W N'0AIX
TINY7 7T3 N"N XM O'TTIVN 731 NT0INIX N7 7W AnJin O'wWIT 2l
NN W' .N'7'0190 NUNIXN NXTN NNNN-"TANI0Y79 7W 01X NW™NT
2NN X WTNN N™I2N TP T1902.0°X91WN 02N 7V 0117 n21N N17'NNN
X7 (0019 X7) O"IN0'™ N1AAA X — NMIX710 NIpNn 7w 070N W
NMON71 NIPNN 071X ,0™M12X 09270 7W N1 7V DIpNN NAIN 1IXXND
TN X'7) NMITTANN 702 D210 27N XKW 13N TIKD AX19] N7 290
JDVUTN DX 17V N7 W1 020 N91IN 091N AT 113 .(1"NAN7 1T O NINn
NN1 'Y 7Y TN O'9013 ™I TINK 01 O'PIVIN 12,0770 NJ7 npnin
7W 11371 Y19'W 1121 (35% Tu) 1372 113'9" 112y NT0AIKD NI7YTNTN
45% TV — 1" TV 7172 Y'nn nwTnn Apulia n3Tna (20% Tv) 0uan
Y"INNA |21 1217 ,]"7TI "X"MINNA 12170 IWKI .0AWN 2T 78 '7nin -
7171 TINND 003

64

70X

1J0 |133'N 370 ,2003 TXN
JNN WIN'W 730 0MNIpN
TTT7V NIAA 7V QT2 N
(M7 X77) TA72 AUTID
NMWYN 2N 7V 0'PA7 NN
130 OMITXA 17'9X 0N
J1"N2'10 021N

NIPNNA N1'Y0I NIJNN PJw?
.0mp1Y 01 7V N'X

TNI'N2 M71TA NI'NNYT

,00 N2 — 112X 2N O'KIT
OX — ™12 1T, 1010 TN
EU nn Ti0a'o0 07720 On
MINX NY70'K DX OTPY7 713)
.("73730 "awnn

N1"I7TN NIX7NNTIPNNAN 'NXNN

NnoIx

N17179W 21XV NN W OX
(Mp 7k niaa 7y PV 772107
TNI'M MI7NN X W' .NI1702 10 —
NIPNN N7'2ANW NI VIINN
.0"™MIX'710 O'7INT 7W

173 N191IN NI7'WOn 0Ny

133" OV VPP NYpPon 7w

ZAC Zones d'amenagement
.V1X" 7V nu'7w ov1 Concentre
22 NP IPNA KT NINNY
TN '97X 12 VPP ,Rennes
73 1V2p X7, TIV1 N0 1T

NN NITTIVN IX NIATNNN NIKIN

TNX 'K 020 7V 0IpN'NA
190N X7X ,X'7N N2 NN
7W NNT 'K OX .N1WA7 nUTINA
MWK 72PN ,WTIN TN MWD
0NIvIN

U2 N1 1IN 7W X710 T NW)

T190

n'7an 'K
X710 7W N1MI07IN
.02 N1 7Y

N0 TIP wTNn
N"NIN 7713 "T190n
7W OMoN NMVIWY7
N0 12 NIAd
077IX9 M0'J2
.O0mX710

N1 113N 7W IWPnd O'KW1I-'NN 1902 NITTAN 73 "2 07120 oiw?
N1JN0N NNI,NIPNN NAIN,IN'WY7 020 ,N17230 :077321,0'3120 01K

TIVT 21X NN NI TTIP NI "IN [NNY
2121011 7V NMIK710 ATNIXK 1PWA KT OMYa 0173 103710 tIKD
YPNW 13397 ,13375W NIIKIN 772 .02 7W niznn g 7y o
J1MN0™ NIIPNNA O0Mya O'AMpP X7 TV 0727 7Y 0T NN NIX
,(Teschner and Alterman 2018) "nIX7 " "NTPX INXNA 1IN01IW 93]
X 7V NNIWT K71 N0 NA1713J07 N1AWNI [TV NITUT NI N11I10
712X 0N'J O0'NTVY7 ,N17X1221 11ANNA N1NTTI NIKDAT 1900 1IKXNW
01 NITN7 1N 102 0Ny PJW? NXT OV P01 IK Th7Wnn 7 7w



67

M7'P 19'WI JIN'W N1'7Y7W NIVIWA [IN'N7 O 700 0 XKW1

n"70'X T90 N71IX PanIT NI
19182 07wn Oy 0Nt 701 'X O'"ONX 0NN NINI YN
JOXNWA | IMMIPNN NIWAY7 | .72 TN | M9'W 1T YXn7 01300 21IW'NY7
nMwan | NoIInnn 1.7% ,'/N1100N PN X OThw
nrnipnn JIX'D "ONn"J | NIpNNa 0711 n1713* MMwn 103J1) O7WY7
n"70'N2 M7 UN W' M71m NN 01J'N71 TAINNT (773 M
NiNg NX1"1J NWN'7 1) O'n1 N2in Nni-xwn'7 7V N7
nunrm nni o'm7wny N1'Y1I NYIWA
71n n"1n2 NMwI7 01 | NT7Wnn NIIin .(nm) n'77w
niom ,omnm 11TON 101N nIipnn NN NI"NNW 1N 7y 0011N
jjonon7 ninn 7w nw - NIXg7 0NN nigoint EU N
.0VInd | NI"W17 N'903J NIVP TIND O0'N2N "7V1 NX NJIW NN
nrnipnn n7T171mN1 N7 A7N OX n1'Tn 732
TITY O} 1NN X T3 .0°AXWN 0'N1n v .N'X1 792

ninmy pwa NWINN NN7 | 1700 .1%-N N1

DIN7'NP | O™M9I 0K | O'NNNN AKIN 1N NN v N9W NNTIN
11101 091NN | O'N7Wn 0N NIWI) NUIND K37
.N1N N0 97 0MWINT | NIKTA [133'N0 IX NIP™MTN
— OXI1-NAN 71p'7 nTINN | NIWAY7 NIINI
.nmMa npI7n NIMNX 13 7V N'Ipn
.(M903 | muapu onwy
N19011 N1'70N
O'mIynn o'nr NN Xwna

11TX] O01P'N2
nx omIp "MgJ

:n"JN11 NNTNA

0™93In N1Inn S'onn on
112V7 0IJINW 11,7WnY7
321 INK O1pNn7 1937 O'pnwn
DITAINN O'WIIN xg"g

MO'NAT VPPN 1NN NVAP 1PV PPN NTIT T XKW1

O1WN NTAXKNWA 07202 13773 X7 ,1'UPIpPNa NI 0'J11J0 07K 0K W1
OUNIN OMTONN NX [XJ 12X .IPNNA N1I'TN "2 077720 ['KW VYNIW

JN1IPONA 1T 7321,7KIW1 1127 1312 K10 PN J1wn .0 TNK
0'NPIN NWTNNN NIX PN APNNN NN 732 :'YPIpna nimatn

66 N1"I7TN NIX7NNTIPNNAN 'NXNN

NN NT'NA 11NN7 NN 0W .0"IN1IA 1103 N1 V13X X INK 172 YN
PN'TMN N3N AWINT TI WIAATANN X1 1120 NI0UNN

INIT21 170121 :O0"™M100N OI2'NY7 NJIW (91XKA NIONTNN N1JIW N1I'TN
11 7V 0MIX710 0739 0PN N712'0 7V N1 DINN N17210 1IXKXN
N1"I7TN "WA11 O0IIINNN 219117 7PWiI NP 73 1371021 n'71IKAW Tiva
NN XPNT '7XI71 2T ["MIV2 1PN 077 01PN W'W 1120W 190 13712'T 0NN
7w NIxA O07P7 T3 (M'033 07731) OUI00TMNT OTIAXD 02NN
1IN NN NIYTIN 1JIX7 TINMA,M127X0 2NN O0MIK710 O077IKY

MNP 19'WI IN'W N1T7Y7W NIVIWA [IN'NYT7 O 700 10 XKW1

EU LIABILITY - (n"X X7,7733 NI"NWN) AT XWII2 NN NP0 NN
,N110M19'W "2 NINAN NN NN 772 01w 0'nwn 0718 DIRECTIVE
O0wIW7 (NOKn Iw73) "1X19" ,N1N2120 NYIWn "1'PoN 19 7y WATII
13TN7 PINITA N'IN1J2 .'W TNATI0 PTNNT TIXA 7N 1KW ,n7'0P7 1K
OXNX7 NIN 7y n'7'np7 "0mMo1'Y" INN2A TNI'NA 02T N1'R'7 0131 0'NTnWw
72vn1 7un ,0mnw7 (NN N1a110Y7) 0Unipnn 0awinn 7w nTannn nx
A"NN PInnw 19wy

O™1TNA,N70"X2 |01 719021 |0 NI NIRIPN DWW 137 10K NKTNNIYY
N913N ONW71 NIWNT NAXNA NIAra 13°K (0793 0IrK) 0'w7nin
N7 .]31X1 DX YWD - NII1WN 21N NIKN,ANAT7 — NJ0P NM12X n'70N
MIWAW O1WN NXT 00719 12 X7 011, ,N1I7TNN "2 O T'NX 07773 1IKXN
131,011 73 7W NJIWNA N12'0J2 7N K7X P10 VIAP 1'K NN n2na
.10 NININY 1N ,0IIWN N1'NIPNN NWIN 7W 1NN KWNN 1WiJa

.N'K7 EU = 0 7w dwTNN N2'0PYTR DK QIW 'IT,07'0P7 NPT KWwia
JN1N1PN NINTT TTIVNW N1 TN W17 N1IYTNN NAINT7 11 01PN WTpin oW
AT IV 7W O'NINAN TN1'NAT ATIXKA N1I'AY7 T3 N'OIN'W 1K NITN7'0p
130" ONON |N1,0'371TN AN N0IIN NITK N2'0PT .O™127X 210 7XIN0
MIV710 117 ANJTW NNX 1T Wales -1 g1 1IKXAN 011 N12Y 03717
NI7'NpP OV O'N1NA GRNWA7 001 27NN 17000 . (N0 TN K ANTTPN)
N13'TN1 ON"'N7 O"IIN'W O0MTON TIV OJW' ONON |N .O'N™MI0N OMITKA
.PIN-TN 0N 071X ,NINNKA



69

NNIWNN ,M9XI NIJIWA NIKPO™WA YPIPn 21310 7W 0"M'NNN 7V 117KW
"NIMTAINNY7 9XN ,[pN'n 7711 119170 N1I'0T ,TVINN ,O01'Na 170" 1
NN OW1Y O 731 YpIjp *7uan TNX 731,012 0NN 'K .01 XXT'T1
0NN NYPA Piwn 1IN 7w N7VINn DX .ON7W NIKTIN "71pw
1'UpPIpn "won™ piwa (uan  NK7pnn Ypapn N0 7w Ninta 1K)
OV NINNN NINY OV, W17 MITKD O'PN1NN - IWIXN NT'NA,0Mp" Ning
NN 7Y N7¥2 NIXZPNY7 AN IR 9170 7Y 170 041 ,0NK 0'win'y
OV O'pNINN PYPIPN :ONK 07373 0719w N1'n'7 0wy ,J21nJ .n1al
nWIN 0'pninn 01 N1'n7 07 0™y 0INK 0'WIin'w7 ovin wipna
7KW 70100 MPrun 13300 7V19 73 X7 .01nannn7 7nwnn

N"N "2 'N2AN7 W' AT XW1J2 .O0'9N1WN 0N X' NINK NP D10
NN Pwn NINX A7 - NENTAN 1TNY (113 - qRIWNN NN NJMXY
1310 X7 NN XWIIN .NY7'019 NTNINA (130707 NTNIYNWN N1 NN KW
P71 .gniwnn nan '37X7 PV 217pn) oUTKINNNN P70 .0UmKINNn a7
O0'n™j 1"7122 .110"T 27 0122 0"J1W 113y TR 170N 7V 1IYnw 77112
NN O'7V1 'T' 7V O0MJWIN X7K O'9N1WN 02 0'KW 027 DT N2
TND NIINNWAN DK 1'TON71 N 7V PV 7W nIpnn TTIY7 T 1T0NN
N1NIX 12T EU - 0 7W AwTNn N0 TN NINNKY7 NNO1Y,117W 115720
NN VW - NIXAIN - NIX7NNY7 0712 01PN WTPIN OW NIWThNn
TNX71 O'PNY7 O'9NIWN 02 1TTIVW NIJINNY NNYY7 NITRIPNN NMWINT
7V 01 K78, INIWNA NN 7T 7Y P K7 NJMXT7 IKT7 0W 21NJ W19N02.1°K
OIXIIN7 NTNT7 N0 "IUN .7KWY7 TN1TNA AIWN AT XKW1 .00 Ppuwn T
AT 7IX 12Th ONDN [N .N2T0P TN NIKIIN 1NITIN 12T OX [INA71 TPNWNXT
.O"171330 NIIINNDA [A1 O™ NIJINNYA |0 ATAW O1WN NN

711j3N0 0N NN K71 'K PNNN NITTNN NNX XA .10 XN JINNKD XKW1
13729 ,nI0XY7 7200 M0 1217 .N"K O'PR7 NWIN A2 nhawn 707
0'77301 "Mpun ["Ian 10N 7N XW1IA L7733 07NN NIRIWNN DX
:NJ1TN NAIWN 13727 NTIXAT AI170P2 D1N1PNN NIMWIN 2 01 0INWN
YINNY7 T3 0109 NN71 W1370 0N MIY'W DX IN7 N1Mw17 Niano wr
NTINX NN NPTopPogn PV nnpn

68 NN NIX7NNTPNAN 'KXNN

17U1 OV M0N711 NN XWN 10,0019 O'AT 7T 7V ,N'019 VP 7V 1wl
W' .'NNNT N1PNN  N1MITH 10 O0'WAP" NN KWNA NI 1K — UpIpgn
NN ANTA N1ITTAN 7321 ,0019N TIKN 17V 00 N'KT7 0IpNTW 1317
I"I'TN JWN 12T AUIK 7Y O'RINKD 0NN 7W NMITTK I NNIKY
"aNINN" X0 'J MNIK 0'IT UK .0UW +20 773 7172 .037TRN NINan
,WITN 217 NI TN 077720 OJW' .UPIpn "7yl OV NIMMWPNNN 10 0y
APNNA NN'WT 7733 X7 0T XKW1 .WTNN WNWNT7 NWT1,WIN'WN NPogn
,0W .2"70'K2 X'XIN7 — UPIPA npinn 110 1117 0NN 0773 1IKXN K7
7V P - VI 7u N7uan X70 DK w1317 O 73 7v,(1InY07) 0N 191xa
N7XK ,N17V1 'K OX DIPNN NIIT PUIVN X7 NITNN .WIN'WY7 1'WN W
13'N 07019 O77V17 O'AT "2 NIMWPNNN NINNKA N1IITTNA .DNJw pn
.NITTNA T 7V NIANJIN

= 1pNNA NN 7J1W O01WN XKW 12,1 2370 2K DTN VUpIp
VYNNI X' N'K7pPNN VPPN 7KW XX1n'7 OECD -n ni3'Tn 732 nwun'n
1PN 01 0P (2018 "INTHNINTX) NTRIKT X'71,N7019 N17V21 n713
,0'J717,0°P9IXI2 21T IWKI NT7KTXIIN IKNNIKT N7V11 VPP 7V 'K
N1713307 O0IPN'N O'NPIN 07 .AN1TI1 XAX ,0-170] ,N91YN NITW
1PN'NNT,PINITAITAZ INKI AT 71T 1NN 7V.0M12'X VP 7V N0
O'M'7 0'NPIN 17N 2NN 01T MIX'P 7W O TN 0737702 WK 01
N11,0%1 1123 ,N'7XIXIIN N17Y2] 'UPIPN 78 NITRIPN NINTIM 03PN
alsle}

VPPN NI7ua "X NNPRY7 00N A1AN N ['YPIPnn 7v 10190 N17van
N1 NN 1TY 0'07120 0UWAN OV N1I'TNY [0 9N1WN NN XN N'0190
NWIJ DX NNK OY9 X7 qX 17Un X7 O09"NXINN .0'J10) 09w OV 1770
.001N 01147 VPP 7V N'019n N17van

NTNY IX) O'MTY7 PUIvn PINn 91T KX WWPIP 1T0N 1IXXND 707K
1TJ N1INO NN NUNIX IPNTNAT TN VUPIP VIPIn7 nano (Nnmwnl
1"IUNN .N121 N13'TNA NX19] X'AW NIA7 [N ,NNXY 191 AXY79N NIX
NPT ,O0'W7N1N O0MI1TXA 1702 ,UP7P0n 7811 ,1T N1JN01 WIN'W Ww XIn
"IX'0N 01J0W NINY7 N .N127 NIKXIN 007 701N X103 Y702 071N
N'0N' NIY{9N1 11 WIN'W W' NYIXA 01 .AWIN7 '7'2p0 INN1 KW XIn
0" 0'WaN 7W NIN'0 X7 XIn wWIN'Wn O0W X NINNKD N1'TnY
7V 0UPMIN XPNT Rennes 1WA 11791 12 W I 0PUIDA .ONTW
NN A7 NIKAIN 773 X7 ,0NY 0T OPInn nYPIINW ypap



71

NNIN2 ,TIND NJIW 7KIW' 0N O'KW1IA 7V WATh DX O0°'WI 17'N13J0Na
7KW TINTAW 'R NIPONN OX 01,117 T2 71X 7V 0'WAXN A7K 0710w
J'WnW K1 pTYIN

T190,nM1707 ,0'7TI11 0PN 1930 NN 12V 7IN BYNI AIPAW NN NN

ONIVNWNI1IPgNNA NIXIX 710 00712 077120

7V N1J7want N1IJiNn TN LJ133'Na NJwn niamn L1
IMWX7 INT JWN

1173 130 ANX71 APNNA NITTNYT RIWNN DX OT1P 0301 ,n1 7171 XKW1
7xwn 191N 'XX1' O'02"Na

ApNNn NN
pNnn NITTNaw X (NN N17a1 N1a0'a) 117730 NInwann
PNNA NN W17W .N"X 13921 00N N1INN 13K 1NXY 1391 "TO1NN NJANN
NNWY PINIT 01w 09137 X N1IIINNKD O0IWA "TO1N 11 01" XM K
WIINN [I07'WA NIMIIN0 73 :N"K7 VAN KD NI NN N1ION
713N .N1MIN0N 73 WNN N1PNN NT7 1N2VIN DK ITWIKYT 1W TR
NIX 1707 - JIX'P NINY 'J OX — 71T 7W 7TOIN I'W WX A qX 07
1T AT70K NINNKYT ,NKT7 00PM9 WK 1'W IWPNA TR T

WO NNYI 017X

70 N1"I7TN NIX7NNTIPNNAN 'NXNN

NMoan njain

ONIN 27WI .07202 1INJ'0 7KW 1337WW 0210 DITKIN IKXNTN DX
QY7000 1KI12T []NTMINKC.N1TINN N2 1T

IPNNN NN Y2pP'™n 710 7KW 1773

NU™ NANTN DX OMWIXN NIK7101 OUXINW 93 NIVTAN "2 07720
NXPNIAW X JMIPT VPP 7w nX7117 IWpPn2 OMo17n 0731 Nw 127
IPNNN NITAN N71U0 N'7730 NIINNA 11 [IMTT 1INXND 11P0W O'KW1INN
LUTNON .NTA7, 71972 NTRIY 7KW ,0NK 021w 0'KW11, 7KW1 127
,NUIND TTYT NIWAT NUAND NWEIP A7 7w 0NN O'KWwiaw
NMPIN 1Y 17'98 ,UTNYN 12TH .O021WN 001 19011 73 73 NI 7KWw"
PP A7 7W O0MNK O'WW1I2 QY™ 2N TNKNWN 1pNna Npoivn
177K 1NXY NINW TYT 0V ,'A1713J0 XW1J1 12170 N'KAW 1IN NV QVNINn
T 133N 7W 0MINK 021 O'WN7 aXIWNa 0T XW13a .np17nn 1iun
NIMWINN 031NV 0"N12N 077101 NIP17NN O0'J13 X7 7KW1 AnNi
"2 NINJ0N2 117N L3 7V AN .NIWP NITOT719-1K11 N0 1K NIA7IKTIX
2NN 7KW [n7W NIy

J1PNW NII'TAN YAP'A7 ANIT 7KW 0N O'KW1I |A1InJ 0w ,'7'2pna
NN IKWYT X7 W T'RN I X — NJ7 P'NIN 077720 'K ,N2720 'KW1ia
N1J"TNAW N7X7 O'NIT O T'PIN O'N7NN 7KW nYIWNAN "'PON .N2'100N
712X IN'W VAN TINTA,O07J'70 077720 190'n MIw' 'J OX ,EU - i
NUIWN MPONA NMIX NI2NYN IK NITIPW NN 7KIWR) 700 MOTpwl
NITUNTNAW Q91K NIXAXD 13TN7 .IN1T 10 X Np17nnn (N nJing
OIPN™MY7 AWKN N NTNNXIY X1 ,NNA11 NJ7I0 DN NN NMiaxa
17770N2W NN TINK 7V NIPIZNNNW NIZIX 1IX1,7K1W 01 13 .0MIK710
(pnnnn X7) NMWpnnn 13TN7 AT NIT D237 N0 .12 1377 WK
,7WN'7 ,7W N1IY0 VP 7V 171221 7712 DN NN AWTN NITINN DTN 7Y
O'0P" Y NIXYY7 IXN 132 NYAT 7V NIWP NIPT170N . MNN10N 1111 nyiag
INXIN N'D1] NYTAT 12T NIYOW X ,NNAT7 ,N"IN1IA . PNNN NIXIK] 0727
NJWNN 70PN NYUT, N0IWN NITINNYT 0'01J PIN2 NINNINN N17'WN TN
,JOP1 7710 W™ 7V NI NNIN 7W 010,773 (91K N 21WN 01A N7
.OW NN OPN7 X' N9TUNN NN 1TNY 07 NWI W1 AW N1IvTNAl

2.0

— 2.3



73

.0"0IA77N O T 732 N1MIPTN NN 7w

Nt JWwn 7V NI07NNN N71p '3'70 7W NIJ7WAN 7V 137KW 3TN 732
TNN0N X'7X,7U191 |NTH 'JWN 7W "'INK 1P 773 X7 NTIpNN JIWK7
T7XNTN [NTAW 10 172 W NIAWNN .OIYNINN 7W N121N1T N1IJIVn 7y
(07172 O'0P™IND 7w 01) NIWI Y 133NN NITOINA MWK 1J770 7w
NJIWNI IX NINAN TINAN NJTA 1NJ NJIWNA OX ]2 ,0'U2aJ AWNI 13X
7W NI0I1 NP1 O'71T1 O'0PNI 217 TIX W1 NAW NT0MAN IX NN
7W O02XN W'W — 01N |01 A7WNNA [N — 137X OJMNIAN N 121 T
1'10 NIP17NN,0"N2'10 037 OV NIWINN 7W 0'2XN1 0'WA1IN 07213
N'7XJ 0'2XNA .NIMIQX NIPIZNNTNIXKNN = [A1131,'712'20 AVIWn "'pon
1321700 (N721X2 0T 0712 191X2) OINIINNN P70 ,90112 .0"213W 1IINT
W IIKA D7KW X7 1770 7V K, 70WN0 DMWY 7W 11w 013 7Y

7§wWr

O'J1N AT JWN "NT02N" N"Ia01 133" N0 NJYN 7W N1an OXY 7KW
7Jn 01 X7X pNNN NIYIN 730 P X7 N DTN X jJw  non?
O'XXN'N .O"NXIIWAN NMpNNA [NIN7X nnXn 73 .OECD - n ni1'1n
73 7V 12107 1WX1 P02 OECD - n 7w "nwm WIW™ NIINNKY7 1720 n'7X
.(OECD, 2017) A1 j111'%2 N1N2NN N3N 7W 133N N1JIVN

[NW XKD NI NIMI0IVV0 NN P (7'I0 N1TN 197) 7KW Pl x
1NJ O'KW1I7 2PN 1IN NN W [NAW N1ITTA W) N1IATNNT N1019N
LPNNN NIXAK 2 NTTINT 7KW1 ,00IK0 XKW L(TA72 O'pIXD 1IN 03T
NI'WN7 N1MITTN MP1NTIND YT X7 N1POIVA DTN N1MIJIN 117N (W
N1NNN ANPNT7 007190 O™107120 077732 K7K,(KXNI2 01K KPNT17K)
MWK OI1Y0 V1AP 7711 7Un O'0P"NT N1T0IA710 NIX'DNN 197 .N0'ant
NIXKIIN NWAIP N1I'KANN 737 12Un XKD 1T (13300 101N 7w 1'we
71P'W WX NITINNA NITV1N NIIN0IN ONIKW OJPN'TA 1217 01 112NN
NIXINN DX NIWY7 T3 72210 N1 0'J10I0 (133NN MT0IN 7W NUTn
NINY ,]21NJ 12T W'Y XY NIK'ANN DX NIWY7 71X W ,N1oNignn
IX O"A1713J0 O™I'WY7 N1IYA7 133'N2 N107NNN 171 1IN 7W NWNa
O'TYT 1IN OYJI1WA ON1PNN OMWPNN 'Y 7V N107NNN X WNan71,0M7373
.(MWTN N1"N1"20 NI0ON 1113) O'WAINN

NI NVUIT 7KW O"YPII 00719 NWK7 O'J1NKD (AT 1JW'N Nyl
0'0P'NY2 P 12T OX X' N7XKWN .NY7 NYN NMMIIWPN N19'WN7 nJin

72 N1"I7TN NIX7NNTIPNNAN 'NXNN

NNt (7'nN17 NXGI ANIT) NITIWNYT NTNIK7A ATUIN 7W NM3nonn p7n
TNIX X777 071321 O0MI0P 09PN IWKT NIMIN0N DX 'NIPNN [107'W7
MWK 7W 1T MKW OIPN'A 7W NINXNIXD NIMI0P P71 .9013 1WA
JXOND NITWNN DTV

NIN7 1WPN2 N1MIN0 N1"AVN XPNT XN 19000 11132 nJ70 TI7INW ["Iun
NINIPNN NIMTUINNNN YAIW 7700 XKD T7 "MNIPNNTMITKD TR NN
O'0"1N92 NPNAIN N™7Y7 X120 X7 0T 7700 01 ,17KW 93 071X .10
"N 03700 OXK YT 17 'K, NWIKW 0090 1217 .01 DMINIK 7w
1N 7V ,00"IW 1T 7W 1K T13M 7W 77002 12170 OX 2PN om'nn
N'X TV NAWN NNK N1ITTA NI0N NIWAY7 0TV 1D, 07T Onrn
NN 7W ANLAN N 773 7172 ,7°0M 1NN (91K OIPNTAN NNPN
NNINI NMIX

N1I"TN W' NIPNN INT7 NN DK 7W W7 1121 N1MIN0 N1 TNN 21N
NNX 732 .0IpN'NN NN 7137 X7 X, 7011 1T 7W 1WA 7IX W1 101w
,0IpN'MN 771 19 7Y 133702 NI07NN D71 7W TN 1IXXAD NITTRNN
NJ1TNY NITNN NINWN TINA WX 01 [IV0N 7171 0PNY 10N 10N 071K
7W 119N 1'In7 O™MITKN NITOINT NIJN0 W' N1I'TNN 21N .N191PN "2 OA
N"X O01p'N7 O'9TVIN OMITX

NMIVIVLO N'XIX NIIIN |'NX NIIPTANN NNX XAW ,XID QWD XXN'TN
719w NX O0'7'21na ,*0'In [133'N7 O"2™NN1 001191 07773 NVAIpn
N"711X2 1NJ ,N"X7 VA0 AN T 0P OX .ONNNNW 09110 7w nyTn
P 73 NUT 71PW 97 NI07NNN DK 71pNW 0T XA ToINN ,TI71021
101 O1P'N7 [0 DN XKD TOINN NN NIMIJIN NIKIIN 9 7V X71,19117
.0p"N9n 7w O0"0'gn 00197

UPIPT7 DTN DTN ATV 7W 1WA X K NITAN 71w ,01 17310
IX ,N'X7PN UPIP NIAT 7W Aon I O0WAa NIXK7Pn 710w .nK7pn
JNYUT 71w 12WN2 AT XWI13 NNPY7 133'N0 NITO1N 73 7W 0N11NN
NN NIMJIN '3n7 TITY W' ,001910 MI01000 (133N N1IJINY T2
NIMIX NINTTJ1IIJTNA NIV Y73 W27 ,07NINI 07TV 1'XN7 :n"K TITWY7
1NI3n NN OTP7 N1vTNan NwIT ,EU - 0 7W nwTnn n1'0p1'Ta 01 . TVl



75

Nn"NX 7NN 7V IN71NN1 78w nhawan 70"
7W1 ,n"IaN1 133N PINT N'WY7Wn NY0INN NN 701N nnAwnn 70
vap1a 2010 niwa 10/7/10 X'nn2 .J133'N MW 2 031 7W nnawn
12102 XW1J 12 21 7Y "™IXZ10 [PN'A NI MWIXKNN 1'97W J1II'N 11w
170" N1217 NINIPAR N1TY1 1700 1371 ,0330 7W NNAWwAN7 011 o'
.O"71T21 013" 2 N1 7V nNAWAN
N110'N1 1'W0 NODJIJN 7W NAA0N NIANT OITN NTYUN IWIK 2016 1anXTa
NJ"MX7 NIMIX710 NIJWN 7V nNAWN 70N 1109 PUIVNN 0MTONN Pin
TIV .NOW N7210 K77 0NN 1201 0'poY 17u17 (103 NJin NO'W1) NNXY
7w N117 1109 NI 13 (O'pPOoV W™ '1 19) PIN7 NYDINN NNA0TNA V1P
'9MuUN N0'Wa1"'n 200 TV 00V 12N
NIW7 TV 11090 NX 12200 NIANT 0390 NTUN RI"MKn 2018 IX1119a
N117 2N71n O™K710 0'7IXIN 7NWN 11X™7 nNAWN 700N 11090 .2020
.1"'n 7,000 nbwa
D1'NIpnN N1MWN7 ONIn7wW1 0Wan 0'713pnn

."NNAWN 70" 970" Mpn TR TONN 7PN, 'K 7PNN TN 021w 217
NI'W OMININN 7KW "WPIPN0 7V NN 133NN PINC'Y 7V 70 nTaToN
.(hmwnnn x7) ""m 72pnw o'71apnnn 12% xXin 7000 N2l ‘o 'y
TUINT 1133 N9PN ANAWNN 70" 170 7W O17WNN N2IN 117 VIT'W 7133
.N1TA NAN3J

121TN IWKI K70 11017 0% 0I'K |NTH JWNA 019w KT OV TN
O"INX OMINXA INN'OIN'WA NIAWTNNA "N 7W WK 0I1V0N 00PN
NW1I7 WTP3 AN . (MMITKN NIXVINA NMWYN MITX [133) 7' MIJNoaw
TIN7 7'

NIN7pPN YPIP 710 NMIKT710 NAIX .2

?2"K7pN 71T NTMIN710 NIX IPNTNA NIKAT7 1IN OXKN

7Y N1'NW "27 NMIX710 NUNIX 2 NJAIN DNN OM)P NIYTANN NNK 732
0'W0N2 NAITN OX X7X NN NIIXT NIVAWND NINY XW1IN) N'K7pN Vi)
7V NIITY N1NAVXN |3 113 .0"73 7W 12UN7 Y907 N1MWY NI N1I2110 1K1
3N (PWn NP 7W INIK™A 7V NN N300 D79 7w N7Y7w ni3'7win
7W NXNINN ANTNXN IKT7 OX "2 = N1 717110 72P0 AT NN 7KWy

74 N1"I7TN NIX7NNTIPNNAN 'NXNN

N7NN 7MWW INKA .NMUA [T 00 AT DWW OXKD IN DK 70 OwK)
0'213'UN ,1PNNN NN 21N IWKND INIKA NN 07173 0'0P"M9 NNpna
,7MWMI 1IMKW O9IIWA MW T7Y2N .ATNY7 370N 19P'W 71K 077170
7KW |NTA JWIN AXTIN 733 ,NKT OV TN NN WA N9'W 7V 13707
TTOINN NIQANN O™MI'W 1N X7 TIV 73 1PNNN NIXIKA OJ1NN N1'N7 13'Wn°
7W 1TNUNI N'NAIW-110 NOUITTNN NIPAN L]133TNA NI7NNN N71p 7w
10119100 NN NIIJINN

NTUI WX P X7 [IV0 UpIpgn 7V n"K 0PMN9 73 0UNJ 7KW 1'10]
VUPIPAI2ITA WKI L3 7V AN .NTINN ATV O X'7X 0121 1337 N'Nipn
UpPIp MW7 NTVIN 7W - N'W7W NN 1IWK 01 0P190 1V0 N'K7PN
NIN1IAN ,NTYIA "WAN [I"T2 12170 .IW"NP71n — O'NINY O'NVWI N'X'7N
137700 .21P3 [NT 71N NANT QYT 123 ,7X1P0 770 X71,WThN 0P 190 DK
"an (o'mIT 0'2XN1) O0'I1K 1IN N1JNAT,0"23710 1IN 00 7KW MWK
7W WK 370 01 0PN 21N2 070 ,n7K7 101321 .1D1pNWw NN
IPNNA NITTAN NNK X2 277250 A7 KW ,("N1) 7KW uppn nwn
.(Qwnna nanmna )

NN 01090 NI 7Y 0MIWRD XKW1 ,UPIpn 7y 09PN NNiv7
.0'J3'700 7W NTNIYNWND AWNN 1170 NIINKD OIWA 177001 1PIVInW
NN 37702 OIK' 101N 7V 1JYNW ,N"I2 NN WNT TV 011AYw 07112
OMIWX 01102 :7nWNN NI2N 710 MWD 770N 127 ,]133'Nn NJ1un 71N
.0X72 OMIWN,7'2pna

70" NTN N'WKIA .ANAWAN 70' XKW1 019'W 01 7KW 170 1]
OX P90 .(]707 NA0™NA LIN'Y 1K) NI INIKN NYW NNITNA 70121,7N10
N190IN 7V NNAWN 70" '7'Nn7 ,n'7'NNJ7N NIIUY - N'0IWN NPTXN NJw?
O'WINAW NIXT 'K, TN 17V91'W NIKT "KW 03207 NI'WAK N1'IIN
0D NNWIN 1"7VW 1700 DK OXIN 127N 'K .00 073190 1'A' 0'KAN
137 1'K1 ,NINNXD NIXAIKA 1NAWA 7070 'K 0170 730 .ANAwnn 70" 1n3J
ANNWAT7 0T NP



77

07N XX1IN7) N3N NOUW 73 7V 070 nWYNT71,U97 NIMI 2 INAN
(P75 7y 03,000 0Mp Al MI1A7 NN NWIK 010 00w (Aann
NN NNV 7KW N'NT7PN VPP 1In'W 7V 1NIN7K 7W 0'NTIP 0Mpnn
NIKXINT NX1IN NN NI ANTWPN NMI07100 DMNWAW IXN NNNK
.(Alterman 1997 131 n"™2"w2 O'N1071'D 1X1) 7U191 N1 NI2I0

1133'Nn NITOIN O [n2 TW INX7 WTNN N1'IJINA JNIKA NIT IW'np7in
NINXIND OXA "1 AW 037700 DX P PT12N 912 XD KN 03100
TIWN XTI TN K7W 137X 0WIMKINNNN P70 2|ATN NIJWNNN DX NIPTTXN
N1713" 137K ,'"NTAIY YT 1TV X — NN 1JTW N12'W N33 TIND
7W AVIWNN 7W NMTONK NPT NI X7 137 VIT'W 733 1T NJV0 WWKY
13W 73 X7 N'N7PN YUPIP 7Y N1'NWA NITNAN ARXINN 19'W7 9w'np7in
TWNW 1PNNA Ta70) NWTNNNA AUIIKD TTYT 71N N7UIN-N17V NJWn
7711 — QT NIT7 NRTPNA 3TN DK NA71PKD NJIYNN "NIN'W DK 117373
.(im

IN7PNN TN N1AA 7V 7XXI019 IXTN
7W 0T X7 INWYT 13110 ,02IN0 N'K7PN YPIP2 N0 NI0PN 11X
NN ITW 1311 .73 7V 02 7KXW .0"7IXT NAXNT7 NN NOW 7XXI019
0'IXIW [133'NA NITOINW 13TAY7 ,NYIN7AQ 123 N13Tn 190'N .A™XT
AWK 1IT7 NTKA OVKT7PN 0920 7W NIAA 7W 7KXI0190 XD K TTIVY
ANKND .00 N2 7W N2 773 71T 12170 'K C.NK7PN VPP 7V naxa
,N71TI NIXTIN 'K ,N0UN T'NN XN 7KXI0190 X'TN7 NN 7V N0 7Wnw
.09 7W 19117 NUT 71w K7X NIMI071A0 137K 773 7172 2783 N'NIn

NINNN 7y 0MX'710 0'7IX9
n1'nIn NV (1 X"NNA NNy N271Wn0) NTMIK710 AIK7 TV X'Nnn
.NNN J2' 7Y O0™IX710 O0'7IXY NAXN NIOIXT OK7PN 027 NITNIN
W 1IN 1930 NINTYT NIKZPNN TIWAI1 133NN 70170 11X OV Wigna
,N77XNN 2PV 071771100 (077 P707 1 NNTKNN 113 NAXD NWXY :0'P1NY)
7W NAXN NINN L NIW NWYT NITMIIYN NITRNW ONK 07172 1WIKN K71
WIN'WY7 Nn10n1 N'X7pPNn NI7'W0N NP0IN7 NX110N NINY7 n717Y 0'7IK9
NIXAIKA NIITKIL AT XW1IA N7XKW 13773 ,01 210K 1IK7 N K77 110K

76 N1"I7TN NIX7NNTIPNNAN 'NXNN

0'W119 N1 N3N N'X71200 NJ1I7 OX 1'21,0"K7pN O'N0W NYN1N NI TNN
(1707 1x7) o'nrn

17201 00T T 7Y 17KW IWKI IPNNN JWN1 01 17277 1T N
NI OMK710 O'71T3"W NIY07 1'J1n'0 NNY 7313 OK ,091W N107nn
NIX71117 NITY 1IKXN X'7,0"7K1WNN P70 NATIX7 "'X7pN 7173 1nwnmw
JANT7PN 71713 MINT71I0 TW NINTTINN PNNN NN 133N

LU1P PInn OW , 719021 1IXXA AT XWI1I 7W N1 2P 1w 11010 K
071X . X7pn 10w 7w (diversification) "1ma" -3 n"X7 onmnn7 ww
N'71 ,NUO1] N0INY T 7Y NIX7PN] T'WNN7 O'K7pPNY7 VI XN nonn
.NWYN7 nJ70 11020 7V VTN 117 'K .0"71722 PV no7nn

NITNX N13'TNA .N1"NA0 7Y-N1N0N "NW 12 N1WAINNA 121TAW ,07137 12
0N 7pWinn 7V V'own7 0Mwyn 0Mie7ian-0vogwin omioni 1IXXN
NTNI'M DNPTN YIAP N1Ad 172 UIWNN N N1ITTN 190'NA (1T NIWAINN
TX'J ,N7XWA MKW NPTXIN X7 NX71002 T2J07 'KW ,N"X N2107
NPXIN N'0IWN NIM0PIT 7V 137 V1T X7 .01P'7N 732 TN N NUX7i
133N NITUNZ NIJINI DITIWATN ONON [N .NT XKW1

7KW N'X7PN VPP 7V RTANDN 1MI071100 n'wn

072N N'N7pPN UpIP 7V N3an7 OWan 071w n1'Tn 732w 1INXND
N13"TNA "2 TIXN NIIW N1IYTNNT PINA NIXAIN X ,]133'N0 N1T0IN 7pWwn
NITINN IX N1I'TN W1 Q3TN NNINA NIW N1ITTA-NN NIWA 12 01 071
JNIKT NN L,WXIN NANONA YPIPA 121Tn QWKI P Anpn 0'7'2Inn
7713 NNNX NII'TN W1 .A"720K2 ARAIT7 73 .01 'K7pPN 11T N7uad
NNWIKN IX ,J1IIT'NN NITYNZ7 NUTA 71P'W DX NIT'KWNAN,NT70'KT NN
TR AN AWNKT AN WP 2T O0NAW OMKX7PN OMITK [N07 MITK 17
19127 1T 0PN 73 ,TNN X NIPN 773 71T XD 0T7NNN

N'NW "2 XN 7PWin7 "nnJdi’ niwn 'K TRN O 0Ty 2 NNnn
ITPIN NTIPNNA .O'WTNNN NNIPNN 7NWN 1X™ 127 N'K7pn ypap 7y
.OMINXN 7V Y1aXn7

1'2n N1 AN'WPN X 7KW NK7PN PP 1973 NATNNN nTX7ia0n
UPIPANUIIINNIIIN 7312,9W"NP71n TOIN 0P 7KW1 51 .APNNN NN
P1NN 10'973W N1019N NIXIK NMIIIN KXINYT) NIWIK NIK N2 NK7PN
.(OW"nP'71n "v213"1 NXARD NXVINT 17XKIN SW"N{P71N 7W N1M3N01 W
NI N'K7PN VPP 7W DTN N2 AT X 7KW NN L)3 7Y e



79

7AW 'WPIPN NWA 7W Navna .3
NMPWN IN7INNW OIWN N'K7)NN YPIPn KW1I7 7100 ' XKW1 NXK 1'X)
ATJ UpIp 7v 7N

APNNN N1II'TD N7 7KW 1 77TaNn Mptun 07N S NKNWn 0ana
W{PIPN NXYIN N07nn 7w n1aiynn Xin (OECD — n nivTn 73 nwyn'7)
NXX7 O7NY7 KW |NTh W1 ,'NNN 770 01902 ,'"'n ('nn) 7xaw.
O0IW O'WIN] MIW™X N71p DX NJNI "N ,N78 O'KWNY7 12un .17
7V ]21NJ OW'IWN On 01 O'913N0 O71I'WN OXY .NY7 NUn NYap xnw
J"N7 NINTD PILA NIKTIN DTN

,077V210 OW2) NYPIPN 71073 7V TpOInn q12-1I737pn "va13"n T,nwuny
1M1 7KW WWPIPN NXVIN 1390 - (NIN'On Nw X 7P 7KW nivTn
N1JN2 NI NI T NI2YN .AYIND XKW1 010710-'n 09117
(I™TY) XIN 7KW1 0MYA 'YPIPNN ANW 1130 . NTIKTN NT7V20 DTN
VUPIpn 7y P X7 ,Miwtnnn 1t I3 ,n7n 11 N17V1 NI Ni7vaa
7KW WPIPN NXVIN  NKT 7321 .2'7K 0M21nNN 092NN 7Y 01 X7K
,2A7W INK A7W ,7'Wn7 OUwn Jwnl 11337 1K (nhnpn7 1nTpw 0'91an1)
-]'un 7w 2'X71202 ,0N DTN L0141 NYI1IITNN 2X71202 0n7W N2YNN DK
02NW ,NI07NNN 72PN 7T, 130T — 1T 00 "N NYAIPW 07730 .10
JOIN K 1N — 11X, OKINTN1721'0 OV 17'0 — 1X7' .n7Wnnn 7w 0]
17X "N NQXNW LVUPIP0 1'NNYT 12N 0790110 O'KINN NXK NATXN N'7200
0OUNJI .NITN NA™NI 010 |NT7 OWIITIVA [T 71 OIWN KT 1J1W1 19297
.NNNNNY7 XN O'KINN NNIN XKW1 7132

NINTI' NINNINN 7V ,120XNA1 T19% (91K ,'NINTXIN 73 7W N1J7Wnn NN
7W N210N NIJ'X 7V1 NIMIK7-"a0 AT1MATNNN 7' 7Y 7KW 'K
10N ,INXY "M 1K A7WNNN TTIWNW 737 N1TY 73 1IKXND X7 2nnwin
2'JI0 73 7W NIJ7Wnn NITIK A0 01PN O0MIT0 NJIWn NN 'Nny
N272011,01P'NN ,A100 ,AXP0 ,'NNN 7V V'OWT TXTI AN1MITTNA KIN 731
NN 1TY™NA ?2N7VIN-N17U0 "N 27NN 1INIXK 1721 OV N1'TANN NN 20K 7w
1N 1ITI3IYN DX 1707 X3 ,07TP9INN NITOINN T 7V Wi Thow
JNOW NINTIY7 NNYWA 102 NIKT7

78 N1"I7TN NIX7NNTIPNNAN 'NXNN

0P NUWNN W I X ,NNIT 0K 1INXN X7 .1jNN0

AWIKYT 7T ,NN2IN7 NIXDI173 7V PV Nnpn '7v 01 117KW ,n77XN7 YWpna
N7XJ 0211 O0YIPN'A VIT'I OIW' .A1J "M7pPN AXN7 O'N'KNNn 0717
ANNT7 X711 1137 X7,737 n'WwT R33N X710 1IKXND X7 N,071V]
217'W 7W XW11a 01 OMpnn 1700 ,NN190 nJ 'K7pNn 1pnnn Nl 7KW
70X A LX'DNN NIKAIN NNNY 7 T3 NINNDN OV NMIK71I0 nTNIX
0711 171NN X101 1PN 7W AT 11"3 137 VIT'W 733 .0TNI'D O0MIWXA
JNIWA NI 7KWNW NP, YTAN

N1'171'N N10J'N
11 TIV OMp 7KW1 ,A"I201 (133NN NJIYN NIAIYAN N'X711717 101]
2NN L,NT7W VIXTIN U 7KW 'UPAP0N NXVIN - N'KT7 Van M1071m0-'un
N1"27'N N10J'N 1YAP N7X O'911,1930 NIN'Y1 NIX7PNN TIW'N OV 01X
V1 7y 0MIK'710 0IPNTM NNPAT (INTh TN NWwnaw) onT 250 -3 nia
7W 07NINN 21NN L,VUNWN — "N 7W 'WT 7107321 NITTRN N17V21W NTK7PN
NJ 7w 'K OITP 7V "N 7W nNVIwn) 7KW 1TK7pNN Vipn
(1707 v1ON WO N7 TNIW NI

1IXXN X7 .N103'NN XW1I7 27 NNIWN 1PNNA 1TN ,N'7K N10I'N 7W NIX7T
NUININ N0IMYT NINTTA N'N7PN YPIP 71X17 NI NITNINg N1oJM
NN NININI N10J'N 7V 1377 ,n"70'K2 Apulia 1inna pa J7xwn
TV n1'on' X7X (03T 190'N) N1'0I7I0AK 1I'K 17K X K7jN upIp7
.NNITI1 "N2'20N WWPNN 'Y 7V ,INK 'ONT 12110 190N 1K ,A11N 731 50%
VUPIPn 7w 71130 1YW 070K NITINA 2112 AKAIJ1T,N1NNKD NIXIKD 772
0pP'NTN 7W NINNN X7X  NI07NNN N72pa 773 anan 1K NXK7pnn
.(n12an17'9x 913 ;17373 ,1N2110) "0IN71 1WPN 73] TNvIwn

N10J'N 12 T2 NV7NNNW 112 AT 'K NK7PN VPP 7V NNw'7 np'tn a7
UpIp 7y N'nwY NINin OINX L)133'Nn N1T0INYT 12Vn1 7un Nianm
2XNN XN T9'NNW (3N .NK7PN

NIMITX N103'N 1900 0N OV ,N'72103 ,N10J3'N 7W AT 10" 17 'K
7207 NMIXY T3 AWNI A7 NNIWNYT Q31T AT N'W .N172103 X7 ,07TY']
.("IM12 7WN7) NN X7 ATXA0INN DX



81

N72p 7W NX71070 T1NYY7 1"IVN .00 N9 ONIKAD P70 WIN'TNA N1 09w
NIWNAN X7N7X — NIT — NIMWPNNN D170 1'0 "N N'7373 no7nn
.PIWN 17 NTNIINTNN

NN 7W "dn7vin T NXK7NNW T'PINN 7V 13707 AaKIWNn NIXAKN
JINT 73 N1 O0'J1N3 YPIPn "MI'NN 0NAW OMITK7 0'0P'9 NN piwn
L0 7W O0'71P'W7 OXKNNA1 ,N'T2A0-NI1IINA 1'X17100 INX7 ,]a1n3
NT'N7 YPIP 1371V 12 010N OXN' WIW NIN7 [N .TI1 1713300 210
.O"MNN YPIP " TIVM NIM7KM9Mon

"0"INXA PI2° 172101 MNINN NOWA 7711 NYU1p

017 250 7W NN D720 TN 1WA NIKZPNN Tw'Tn Oy TNt e
NUN NUINWNMN NIJIW N1721'0 11792 - NINTM0N N11'0J1 ,701] 21wy
.N0WN NI'901 OIW™ 2 JIN'W T 7V AT 190N W'NIn7 [N — nuY
VUpIp 7y MW 0719w W INN L, O0UMKINNN '97 73 ,nV1P 1T n0JN
11T AT 7'U01 .0 T1T" 090 N'7X NIPTYXNA 171 .TNP17N Pt NK7pn
.NLOWN N1I'NT OXY 7V DYIWNI

NUWN 7711 "2 NTNINI NPT :NY01I 1721 nY1AP "1 ,7"I0 n0JI'NY7 o111
OX ,NNAIT7 .21W™ 1NIXK2 NPIOYNT TUI'DN NOWN 127 LPINTT7 TN
nNpIovNn Nowy 1pm 131nn 10% 097 OnT 250 — 7 XN AWpan
1"0pPN7 17,011 0I0W NPIOYN NOW 7W ONT 25 21WM7 'K OK .21W™]
'M 0AW NX1"IJ .NAY7 17017 — NI2'017 OXNNA - 1K ,0P'N90N NVW NK
NTYI" ['Vn N9013 ,NN AT 112YT 13 7V1,NW{ NI2IYNNA 1QI1TNW 17 NNW
1701700 NI2WNNN DK 7377 DTV T '0umn

7W N1I'NTA NI7N7 7901321 MjWUn N0OWN 7W N'701'Nn 072107 ,01p0 730
"0MNNN P12 7V nVZwn ONoOn N W' 71T 9'90N1 139 NPIoyN Now
W X'71,07X N1721'0 7W NIJ7WNN 7W NN 1IXXN K7 .0°'0P'197 00T
.NNIKD PWN7 INUNWAT 0NN DTV 7W n'Niv7nn

NIM7y'71 "0mMNKN PIa"7 INunwni N19pY NInn

O'8IN NAXN 7V N1 'nn 10700 NMpPiun DTNINJn N711n7 1ol
1M WINI NTIND OT'N W 120 1K 177112 773 0w OI'KW ,0'901)
97 .""TON7 NIINTIA" 11N O'J01IN O'KINN NYAP NX 117200 1IMKW
O'XIN7 NINIKA NYDIN XN O0'9'JY O01TON NI"MI ,N7201 NIXIT7 |NIW
2'm NN

80

N1"I7TN NIX7NNTIPNNAN 'NXNN

INT NIX7 O1'W1 "N N2XNW O'KINN

1584 1254/1272/1507 1230/1162 1157 no7nn/XwW1
onopn TV 10% | inopn TV 10% | npiovnn 10% | npiovnn 10% now
NIKIIN) 0317250 | mixn) 03T 250 N ;N7 N7

MW NI7N 129N N7 12uN NTUI WX
N1Y01I NIXINA N1'7210 NIKAINI nwn
NIMINIW N17'2100 "2 nmoniw'7
(0w (omwn
"W NYIPN "W NI1Ipn niw 49 NJw 49 | N1'Jn NI1pN
1172 1272
197 X7N0 1NN 197 X7n NN | 5-7 MUK NNIn X'7n7'NN NN
J'n /nniw J'n /nniw oJw
q10X q10X nin nin mJwn
TV :NUW NIKIIN 12VN NN nin N | MAnInw
1w onT 1050 o
N'NIX7 NITTY
o0'J1no
XY K77 0IXDX | XY X77 OIXNX = - | noTIV UPIp

NTON N2IN NITON NAIN N1"X{J10 TIV

V1P NXawn VUlp NXawn

N1TON NAIN N1TON NN owin'w"

"oain

1'NNN NY'apP

= Nn"IN T 7V TN VYNI OWAP'I VPIPn 137V OW PNNN NIXAKT T2
01 NU71W "N .1'NNN NYIP 7V 01 N1N'W NW71N "0 — Piw 13y, 10T
NN NI'0PN 13 .7NWNN WA ("W 1J1X7 QYN NMNWpnan qun 7y
TN NTINN NIWNI . 7271 7199'N0 [1'WN (wn7 0Uw 49 n 770 atinn
01NN 03K O°'TINN DNYT,O7NN DX 1'JWA7 ININ 2™ 1252 :0I0P10 X0

JINT
UpIp 37y 00 ,0NYT7 ,0N NI'NIN O'KNWY7 ONW7 0Un "n 70 nxg
NWI1I N171TIN N"KN NINTIT 7W 31T N'WXI2 11WYN 97 .N11'0J1 0110
12 2137 X'2nW 0NN TAK N1 ,1"7INNA TIV A'A 'WUPIapna 1NN



83

AN 7P XTI DT OXIN,"TTONYT7 NINTIAY 7W OMNKD O'KINT AXwnl
7W N1 N2N1 N'7373 NJ1UN7 NITY 1IKXND X7 ,21W 071K .021W7 112y
— O0M1Wn 7w 173730 010N 7Y IX NIX7PNN NN ‘7Y 1NYIWAT IXINN
NNYWN 1IX ONKD O'KIN7 AXNTWNL DK OY TN .AM9M90 1w 7713
JNIVNWN 191K "O0NKD P32 DK '0PN 17K T IRINY

nY1N 117 N9'PUN NIVNWNAL S N7WNN 1K 1 1T 7W NTYTh 0712
17U1 OINIX ON OMUIND O'TIN] O'N0WN 0NAW O0MP'Na NX7PN Vpapa
N1II7WAN M, NMPWN NTK7PNN NXAWTNN N N3N NK7PN NIMITK
NPT ,7U191 ,N1In3n 0317 250 TV 7W AXXPANW [0 AT 'XIN N7V0n 7w
7W NX7IN0 NJWI OXD ANTT NI NIXKT7PNYT NWnwnn ypapy
?N7VIN N7V NJIYN NUXIAT,NTKT7PNN VPIPn 7V Nt 773 7w niJ7winin

07PN 0072 OV T0NIVIX 0110 ;01T 250 — N NOJI'N 7W 7I1XXIN

NN 7KIWW O7KIN 1PNNN 'KXNT  NKT7PN VPP 7Y P19 INKW 193
.0"017101X 030N N'X7PN YPIP7 N1 N10J'N 1V13% N2 TN
YW N 1770 071K NK7PN YPIPT7 NYATTN N10J'N7 NINK NNATT 1IXXN
0PN 1XN7 WXIN 110X [NAW N1I'TN WW 01 17K .00 73 nown
.(M'723%2 1123) nn1aa N'K7pN N13'K 17013 O0INI0NN OMITKA O7IX710
7V N'NWN 71w DX O'WY7 OMINXD O [133'10 N1T7010 N1 TNN 21N
V1 717W3 N1 TNNN P70 - NN NWIKT7 0'71'Wn TNXI N'K7pPN PP
JTINA NN NI'WN

NYU1IZN NN NI'0PN NN N0JTMNW O0MIA0 NIXKZPNN TIWn 1Y)
NPT NJIWI OX 1WA 02T (W (3N .0MX7)PN O'N0WA N1A0XNN
JIK7PN UPIP 7V N'Nwin 7Y N0J'Nn NYP 7W nVIwnn 7w nTo'w
JINNK NIITTR N19170 NNivY

N0'NN NIMITTNN NIK AWM OoNnT 250 TV YW N0JINAW NKII 19 7Y
NIYN NI N0I'NN .N"KA TTYT OV ITX 7N NIX7PN VP 7V 'y
OMITX "2 2JN2N 'K NK7pPN UpIp 7V n'nw 7w 0wt O'71piwa
IN 'N7pN 7NXI019 ,077172 10 12 ,UPIP NIJWN MK IK 0717
XA N'K7PN NI7'U3 7W N'TM2'10N ANINN 7W N19XI0N NI'WNN
1133'NN NITOINY 2'NJN7 T3 N2 ['K1,N"11'N XN N0J'NN ,OININ .O0™0N
1NJ,071X .0pP"1M9N NX N7 NINT7 01 0'JN0IN On1,N0WN 73 K 1WKY7
,7V1921 |XJ 01 ,WiP 7U1 AXKWNY7 OIN'0P0 Y1Ipn M10710 1900 771
JINTA 1WA N9TXA 7Y NYUTOWN 1T AN VYN N7 1910 01IN'0PNN

82 N1"I7TN NIX7NNTIPNNAN 'NXNN

73 NN 137 OTjp 1'TON7 2N ,N"X 0PYND O1TPA ["IYNN W™ 007
N1TONN ,'0I277 IWKI "D N 1IIT N K77 win'wn I NTIan
0'WNWNN 0'J2'N1 1113 — "'M17 0'N17Wn 7W 11'0pXI1N01 O017WN 01 17713
MIV71N T'PIN] 1A1TN XTI N 0121 21'JN AT 07N 0w ,0'J0V7
N2 NN 071K .N9'JIXNT N1Pan 7Y NTPOIN XD "0 7w pnain
01pN7 OIPNN NINWN NIAMNA DT .ATIK WINTMY7 NMNIWP 'K WIN'WwI
N30 7w M73730 nvnwnn 01731,("N1 1T 7Y 12V N91IIKN DTN O001)
N"XN W WINTMN MI'0 DX PTNIN ANTONN TIXW 07X W1 21w 112y
N1"J"TNA W1 112WNA NNPY7' NI'KW ,N1TONN TV AT NJIXNA 01 12170
ATIXD

N177 171 0N N2V 0"2IW™ .02V 1TN0 NIXI Y12'P2 OT'D NNATI X121
Ot'n .NI"TNN 7W MIX'7100 XA ITNT 7KW 0"19"M90 JITn N1 Tn 7w
"M OV NTINN DX 1'TONY7 2MINNA 7pN1 71T Pl PV - 7 21w 7w
11120 "N ,]XINNN 97 .M7N "TN'721 INK 0130 1PN O'WNWNN 0112
7W NIXNWN .1INTA YA IWKA NI 00121 1IN "NT 07W7 Y12'Pn 7w
NIX 79907 1N X7 13 '7V1,20 10T 123 NAJYNN — [KINN MAT7 - U'm
.N7Y917 13101 OPIN 123 NINW X NYINIXD 07N

0J'XW O021W™7 AXNWD 1'XI,N"X OV n7X N1MINN 7W (1100 NKC1NAY7 13
OX ,I"7KN |2INJ 1727 7KW1 AIXA NI WA OXA "D niona
117V 7713 ,n"K 7W 009 NWIKT K7W 1070 OV NNRTPNR DM
1I7WN O7TNIN [N OMNW™M OJINI 1TYHA 201120 NN INTO1 X7 TV 73
,ANAITI NP .M NN 7W 097K NIKA Jw (77200 1TA'01) 7KW Mua
NIW TV NIAIW NINIP ™32 732 VYNNI N X'77 NN1I0N N10I1'NN NX
VPP TTINX 02 7w (7w 1TNIXK) 0'21 097X :NY01I nnAIT .1va 2000
WIN'W 117 .n7K3J 0N NN X77 NIVP N1TOIN IX AN K77 OY7X1900
0'J113JN O0'901In O'712pNnN 01 N1I'AY7 NINAW 1'A N1IMUA — 10 "IN0'N
J'NJ1IN NI1IIXA 21N 'K OX PITA7 D770 NIIIK N1217 :0'783 DNToN
.1N7 NIN'KNNN NI2'0J2 NNAWN 70" N12371

OMYIX O'TINAW N1YPIPan pi7n 1tna’7 nainn
,0MX{P O"NIIPN OTINANPTININN VPPN P70 7TNNYT TIXD XN 013 KN
NWNWNN YPIpa 121TA 13 78 217 ANXPINW NXAW'Nan p7n 01'sw
NIN NITNNN TKIN .O'K7PNN T 7V 1127 NV WA DJIV0 NI'RW NIK7jNYT
A1WTMNNT NNIWNAN N'K7PNN VPPN IT 'K 773 101T2,7V192 .10 X'77



85

0'PIN'J NN7 MWIN *J 1V07 NI AT [91X2 NNIA0 1IX .NPNAIN NITNT' N
NJ'N1 INX7 "0NIVIKD 00N NX NIWT7 NXIN NI TNn OX X"117 TINN
NNTPN N'UNIVIND NDJ'NAN NAW NT'AN NX [INQ7 N0 NI TAN 7V .WTNN
TU 01T 7V 1T N0J'N 7W nVIWNNT N'K7PN YPIP 7V nnw 7w TV NK
nyeilal

JNPI7N PTX ATWAT7 172100 IR N10J'NN NO'W 0JW N'J1n7 7 ,01pN 73N
JNINNA L, O'KNNN Awin 1K N'7373 N191017'91 AWINd NPI7n pux
O'NNN AWINA) 2 TINT T'NN XIN 01'NW 01WN 072NN 0wl a7nn7
PN (12X NITWY7 NIM3T I 103 (123 N 071 0AXKWA Ngi7ng
1J OX) T'NX 7T |91 01PN 7131 00710 WNW "AXWN W 7KW1 N7
UPIp NIXawn n7'nNJ7n on7 ww oniwm wr o7ix .(nn Ty ,n11va
NNN 11P7 NWII 101N 1K ,0%I0{7 N1 NPI0YN MITX IX,ONKND N1IOP NI
JW12 N1N2aNNNY7 N1l

7KW QWIN 7W ON1IT 710 03 TRV "Ni7n pIY!t awinn ,oipn 73n
N0 ININTX 700 MPINN NJIWN 7KW 7W N1'NIX7-"20 NTiaint K7
19"7NN71 N10J'NN NX 7017 ,n2 NITAIVA NA1AN N07NN 71097 X7 X"1aW
0'X11' 7W N10IJNA 1197 1770 T'RN NINKW (1IN .NNK 0T NINKA
N'NC7W TITYN NN P70 01K 07K 0'71P'W X ,0'NM0N 0aWIn 1K

O0"MpIN 111 781w NTAV 1310-X70 'X1TAaN 1931 0"IX710 O'7IXD
NIWTNN N1TAINT [13JN XWw1I1 71NN

77NN121"T M7
70119

84 N1"I7TN NIX7NNTIPNNAN 'NXNN

7V N'NWY O'NNIN OV1 T30 01NN O'T'P9N "7V 0V NITKY 1IN0
Oy NInJn 1uapn 7w Ngot NiM7'7w niJ7wn 7y 13707 ,n11100
JAN710 OT'N 7W NITNAA0N NYIWAN DX [NNYT X1 "N2710-"0'90 2XNN
NOW 1'KWNY7 M1X1 171N 1" 7W O'IN] J1W™A1 07D 1TAY 12JW NKYT
nNYI9N |NN7 T3 02NN 0771w 0'N™M0N O'NNX Y1017 ,'Wa0 owaYy
PTNNY 010 1 7373 1NN XWNA'Y7 WI1N 17U 0T A7WA .AN1T31 1]
Q1WA IK O'NTN NNJ0N NX 737 11PN IK (13NN NMWA7 DWP L, YpP1P2
,APIOUN MITX 71N NOWN 21W™N J123) OMINXKN 0773730 0'%INNT 1'NNN
.N27 nT'N2 0"anJ1n (0™UIX O'NVW NITNN, 01N O'WIN'W NTon
.10N101X 00"7 VYNNI NINTYZ [N N1 737 0317 250 7W N0J'NN NX 73
O0'1J0N1 O'NVW 7W NITNNN NAIN NINTA 03110 O™IJN 0171 W' 01007
7W 01P'/M7 N ONRNNN OMNTRD XKPNT N7 0MWY 00w - 0K
NN 71pW7 N07nnn "72pn 7W 0OW13 DX 0NNV N7 73 .N"K 0pNY
N"X 71N 7K 1100 [9IXA NK7PN VPP 7V DTNW 7w TU

217N pIx

"2 NPTIX NPI7N K1 OIYXINN O'78NW OonT 250 7w no3J'n7 1o piny
O'NINA O'71P'Wn TNXK NI 1T NPTXN KW 93 .0"91IN'WA 021w
1PN AXNAN L, OININ .NYNIKD TTYT IK TWNYT 13172 DINNKD NITTRN DK
NPI7NANWP 13K N1I7V2N OXY 071K, 7KW WPIpPn — TIKND QJIW 7KW
.NNIX7 VPP NN

X"12"J yTuA T pOTa NINKIT7 VN 7KW T09WwTnn 7KITXIN
N'7N3'NN N07NN2 13T ,POoY NT X" . "N'NITNN NWPN X' 12" I "NvpIpn
0721W™N 12N7 YINN 1X90 1w 1217 (IKT) 7KW upipn 7ain 7w
JIX7pNT7 nTurnn (MIw N'7n 030N 1K) N1'INA VPP JWXI OvK7pN0
N1'10 X73,1709 NpP0TN .A"WYN IX 0NN — 7373 13"27 nTIV™ 101N
,ANXY NIX7PNA NVPWAYT 12N 0K 7PNn NN NIXT7 *"Nn no7nn ,7'7u1
.WTNN TV ypIpn 7w goinn iunn (Mo INx7) 11%- 3 7w v'wa
SMpr7n pTxt 0o XU1A YNTRW O'P1InTIn TNK

XW1IN 7V 2'710NN DTN DK [1N27 T3 ,071K 1T NP 092 177 0100 AT 'K
W' — "IN17 NNNK NIMIQX NN0A 710 (1T 12170 1AW — DK Y 70
VUINTN N107NN2 21UNN7 1013 X7 X"12,X10 1TN1INPY 10 7Y S TI07 [P 1317
NJTNN ANANW O'P1INYINAW 1120 XD OX X7X — n7WNNn — NWixan
701N OWI1AJ O 1K JIX') [91KQ 020 01K A'TNI07NN DX 7TXN7

2.0



87

01 W' WX J2 T3 X AIWN XWIAW 0awin 0713 XN N'773n
.(NIMBY) "7w n™1nxN 1XN2 X7" 0101 7Y NIMTINN

J1WNN T'PINN U712 N'ATPX IX NAINT NIMITTNT AT N1'KIN 0701 7Y
"NINNN" NI TNNN P7N2 W .ATNIXK TTYT 01T NITNIPRN NMWA7 wiw
N1 071710 0JW™NA OV N'RIPNN NIWAN AAN ' D071 1K N'TNWM
NN WXNK NKXNNA NUJWTNA O3 DINNNT NIMIPRN DMwIn .n'"Ka
NI7199 — J21N31 ,"N7'NP 121K 10N D120 ,NJIW X711 :O070P9X
.12'X7 n1aon

qMYIWYT ,ANKIIN 733 VN TNV OWINNN 94% 013 X'n NI 7xwe
N'7UN1 0"NW "0 YXINN1A X0 137W N'9INTN ANTXN 1YW .01 N1 TIY
TNO'W 7713 ,0°1XNIXA O'NINTN O'NVWA .N121 NRKIITK NIXAX IWKN
, 0"V N"K "AXKWN 71X7 N'7'0U0 N3N 21N NIKAT7 [N L1 7V .NIK7pnn
JNIW NnJ 1Y

171pPN 27pP2 01,7733 AM017J1K2 NIVTIN 101N 7V Y'2XND 7KW 2XNN
7KW N'K7 NMIAX NYTA 7W O1TP N1NIpna N1MwI nivznnn
7V TIND DYUNT,OIXPN O'TIK 1K NJIWNA 12200 NINNY T 7V nWy)
TPIN 17¥1 1IXXN 1IN 7N 7 NP0 107'WA 1K NITTAN N1T0IN T
N1 = 1790 OK) 07202 AWK X NIMXA 0MIWPn ORWw1I7 np'7nm
WIN 779K NI NIMNIPR DML . (ITNIYTIN NI0T7]N (17K 0MYNW O01WnN
N17VTNN) NPT NI 1 NJNAN - ANAIT7 — 031N 01K NUIX2 TI0?
N"N M7 (oanIx

1'NN" 7W OvpPIVN 0'0P'90 NN .ANAIT NWNWN X7 NNXY 23NN
Nn"X7 na1n 0'7713 01N ,7"NN1N 11W™A N121A NIMJINN 773 1K "anwnYy
73 .N"2'0T ATIXK7 NONTNN NAIN X7 01 .(0'P'N1n WAwn *TIT7 12un)
1P'N'W 1N 7' W fPTha O0UIATD 0YIW NNWY WNY7 nYaP nvTnn
1133'N1,0"31n O0I'K 773 1T .NT17'K 11UN 7W NINIIAN NI TIV NI
P MM XD ANT'W .D1INWN NIAI71II307 Ty n'K NoY7pY7 ,'0'on
VP72 O'NNIXA 0270 01NN Y7710 TN1'NA

73 OUNJ TNV ,09NIWN 0N 0170 123 03 NITTAN "AWIN 7W 2NN
T3 OV0'01 O™ OMTON7 AIKT7 7KW TN1'NA ,21WN |3 7V .13awin
N7X NIWNN N2 112Y 97 X7,0'9N1WN 02 1" N1JWN A7W7 1WINT
= 1ITJ DX NINI N'IIKN N2'0P TN 17'0K .00 PWN TNK 73 111y
.7KAWn 7103 O'IN1Wnn 092NN T YW ,(NM1YNn) N91NTKIW 9K

86 N1"I7TN NIX7NNTIPNNAN 'NXNN

IN 'M2'20 "9'Wa O'N1" NIyl N17'0p7 Wwpa 4
m7ap

"2 NP T P1T'N 7V PN waT anw EU - 2 7w 2nIx’7 n2'0pr T InKad
7W N1I7V2 - DXT TTIV7 N121 0377 W .2IK X 27 DR1pn N7
NINIKN N7'0P 7w MINW 7w TITY,(1932 1K 1'W1) 137 NINKNNN N'7'0P
QDT NNan 7w n1na "o0vop” 0Nt 7w N1oniw'7 TITY N, 0N Oy
1971 ,A1WN 01N 00910 123 07X O'KW1I NITTANN P'702 713 7707 X X
AWM7 WW ,JAINI AN TIV 21 010 01917 03X 00 N1IWTNN NI
.N2'0PITTA 7W NI XN 0AW 077130 NAIN OV 113 NN

N7 ,n7WNN1 X7 — AT XW17 NYTIN OIKNNN 2 1IKXND X7 7KW
mM7'np N2 7KW PJwr L7u191 0N 7XK K71 ,7n1pnn 107'wa
NN NTNI7NNN NIITAN X — OWINNT 01PN - N'K N N9N1Wn
197 771K - TN7TP IV N7V20 1T 0P AN

NU1IX NPI7NT7 T 0217 .27'0pP7 O'NTA 7W M9'W NIAIN XD ,A1NP KW
TOINNN 102N NX .N1TNA'01 01710 001N “NPI7n pIx" 7w M0 - WiV
IX 197W2 121TA NINNKD NIXIKA Wales 1 1IXXD TN7'0p 19'wW7 INim
7V 0012N M9'WNN P70 0NN OV JNN1 XKW 170 ,INK 1K 'N2'0 XY
7W NO'0NA 7 JAIVN P701 N1M7Y7W NIIXTN NIVIWN 1NN 7W Y7KITXON
NN N7TNPNW T3 VIWY - OT'N7 "NQ'0 WP X'77 01, W1V nV1IX np17n
.Ovn7 M NTRIX

TONMN 7W NM0) OV ,'09WN 79101 "W 1713 X0 19'WN XKW1 7KW1
13'N1 9102 W9N] VI KW O0IWN 7"7W 10w 12 NIKY7 '09Wnn
NWN NYXNXA M9'W 7Y N'7'7W nUT DIWT 1P .WKIN NUIT NInd 7Y
NWN'7 NNWIND DX 127N AT IPNN 7W O"NKIWAN ORXNTNN 71K NN
TNAW 1'IT .07'0pPY7 "O0MoIX” 1K "N110 M9W X7 0T OV NNt
12UN N7'0P7 100N O'NTAW 71N 130 W' "N 7w 07730 NJ1U7 ,M1930
2'm7 om'7wny

I07'WaA 7W NYTINN NT'N1 0MY2 NIXK710 NIX .5
nipnn

?2"IK7pN 717" NMIN'710 NIX IPNTNA NIKAT7 1IN OXKN

NIVTINN NN = 72107191 1719 AXK1"II XXIN7 ,AKIWAN NI'TAN NDNK 732
NIXINA 7KW IWKND NI NN NN XN DK N1IA'WN 1217 O'NTKD 7W
NJINNNT = NI NTNITK NIYTIA 7Y OWAXNN OI1W 0MpP0o 0Iw? 13PTaw



89

TUXJI .OXKIN NPITANW 197 - O9IIW 010N 0" 7W Niad 7Y 'K
127X 2 73 7V 113 21N 7'NnY7 O'KNN 231N 01 XnW L TWX)
N70n 11N27 Y7nin ,N2'WNn 11102 .7"nXT 1NN Twn 7713
— O0™Oon 7TiIA7 12yn O'WTNN 00190 092N 73 7V 113 naIn
AWXI 1TJ N2IN 71pWw7 21wn TNI'NA .O0M1N 041 ,N"WYN N0
NIIJIN IXK |INWNT7 1NN NI — NNTPN NAXY NI TNNW 0M1AN2 12170
NUINN7 NTIWY NAINN 1XPN N0 OX O3 — NN1PNA INI'W NNNK
J17TN1'NNA NI0P NM7ua

qM2XN NIYTIN DX TIXD 1207 W ,01IKD "TY I 'WR7 T3 .6
NOUIN X7 Y7010, NP DML .XWIIN NIA'WNYT7 11270 MIN2II
N1"N2"10N NININYA OV N71Y9 W7 21WN 21NN N1NNN NYXNDXKA
7W N1 02N 0'7ayn 0IN17 |07 y071,017 1N7137 20'NJ NIWIYN
XIN1,1NXVUN UXON' X7 70PN1N10700N 720 713N .N1TNNTKN NN2aNn
71321 1XP D07 PPN NIJIN 03 NN Wit [1v0

1110 XX N1 7KW NN NUYIX N1 DX WTNN 11n17 .7
NN7 NM12XN NITAIN'NN 0IW N19X7 [N ,N1UNN N91NTK NIXAXD
MYIWN INT 7T 77 NTAIN'MY7 N120N TUIN 01 .7TaN1 770 NN
N1 "2XWN NI'NAN [0 7KW MWIXKD N1 NUIIK 7W X7'NN 100
0007 XN 1INX7NN ,NI'NA1I0 N1YTAZ1 YUjpIP 'AKW NITNAN |l
T 7710 7pWN NN 0™M9X 0NN NP17N 71w N hnn oTpy
JMIN7I0 NI 7W NNTIK 'WXNKA NIAT71I3300 N1MNNONTN KT
"1P2 WXIN DK P19T7" K71 p0N0 NN 7W 310N TIn'7 1Y
.wTNN

88 N1"I7TN NIX7NNTIPNNAN 'NXNN

NIxX7nn

#7'2pPN AT0Q NPUT KT TN, 7'W7W N1I2INA NIV NIX7NNN

7W IWPNA NTMIANT 133NN 1370 7W 9PN NTN0TW nptTa uxay .l
X7 "MW 123" 1IN 1'N 1UXIAW 0w, 0170 TV .N"K WK
01pn W' ,1IN2IW N13'TN7 oN 7KW1 070N O'JNKN 03700
N7N K78 N0 1 TN X7 113 NPT TAW ,YUXI N0 NPTy
,0'3'7n2 MW 7W O09IIW 000N 'Y 7V NIV7NN N71 7W n'X71N'01
J09WIN1TToIN MW 7713

N'NCT7W OITPR 7V 2137wt NN NN NKCTTI0T (91K 1nd7 .2
NN'Ww NITY7Y7Wn NI37Wnn DITIK DNYWA 13YXD,0M2Th NNt
Q177301 N'K7pNn n20n L0170 7V N0 DTN 7w niotpunt
NIVXNNA P X7 NPT 21w YXI A" NNPR 7W [NTh 'JWTN1,1'NN0N
O™MI'W 7W NIMII™I NITNIND NITRN OV 2P T2 K78 NITUna 1T
"M N12vna omoi7n

NTINDTTYT 1IN 7R NP0 VPP NN'TNW 7W NTO NN w73
.0"J1W O'0™MON I 7V NITNINI NI'TNNA NA1AN XNN 113 NIITTNW Y701n
AWNXN NI AN [IIKA N'KT7PNN NITTAN *TY K [INA7 Y707 ,13 113
1N WTNN 11N27 Y7010 ,90112 .A"NX 'NT'N "y UPIpP NJMX 7W O0'NIINa
NNPN 0K 1133) NXAND NMITIND 1IN0 013 11700 1172100 DK
2" 7w ATN107NN PINN 17K DK (Nnnn 7y

T 7V 0MYd DK 7W O1TP7 O0'NoN Non7 O'XNXKN Vy'pwn7 4
,0'2'0 N1 7W O0'NOWN 7W Q1WA P73 X7 UXA7 21WN 10190 TN
.091W 010N 0033 "7V1 7W OM73730 O'717'WA 7W NINY 01 K7K
,7'1pN1 .N'7XJ N131VUN VIX1A7 N107nn N71p1 pnn Dot awe
O™I1071A00 O0'N0NN 7173'n NX 11773 191K2,pPNIV7 11027 71X Wt
JNYOIN (91X 172pN0W N17pnn NNNY ,0'A") [ TYW 070NNl
ON0"J OV TNV O™ 1" N1 7V TV 0P N7KI 010N
NWIX'W NI'NIN WAI7 TIIX 01 W' NP 7Y 0™IK710 07IK9 7w
NN N1IWN NX700 .0°WTN 02N NIPTNY N71330 '7'3n7 Nwna
NN NJIMX7 O'9N1WN 07112 N'X NIPNN NWINW NIKAIN ['PNnYT
10190

NIPNNYT7 N12IN VIaj7 NNWIK 11N17 Y7010 ,0'noN N10N7 1aun .5

— 24



Comparative Rachelle Alterman
analysis of Land Naama Teschner
- related regulatory

barriers




93 Abstract

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
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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 Israel'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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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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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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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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Metropolitan Development, Department Law
and Administration, Experts in planning law,
urban planning. Renewable energy siting,
challenges and legal impediments.

"Modeling of renewable energy resources”
Conference, including Germany renewable
energy policy, projections, challenges.

University of Hannover, Institute for Planning
(IUP), expert in renewable energy policy,
landscape analysis, rural and urban aspects.

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

o'gannuwn

Prof. Martin Wickel
Dr. Cathrin Zengerling

Various participants,
informal interviews

Prof. Christina von
Haaren

Dr. Sylvia Herrmann

oipn

. HafenCity
University,
Hamburg.

University
of
Hamburg.

IUP,
Hannover.

Institute for
Planning
(IUP),
Hannover.
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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
of National Committee on Farmland.

Head of National Infrastructure Commission
(former).
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Director General for Environmental Policy
and Sustainability at the Government of
Catalonia’s Environment and Housing
Ministry (former).

Energy consultant to the Municipality of
Barcelona (former).

A planner and lawyer in Barcelona, expert on
urban planning law and environmental law.

Associacio de Municipis Eodlics de Catalunya
(Catalonia Municipalities Wind Association),
Mayor of Granadella in west Catalunya.

Senior consultant in RE technologies
company (“Aigua Sol”), Planner Energy
Division in Barcelona Regional (former).

Jeremy Moody

Robert Upton

O'oannuwn

Fedric Ximano

Prof. Pep Puig

Pablo Molina

Carlos Gilbert

Alex Ivacic

London.

London.

o1pn

Barcelona.

Barcelona.

Barcelona.

Barcelona.

Barcelona.
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Former advisor to the Minister of Energy and
Head of Renewable energy department in
the Danish Energy Agency (Retired). Today
Head of project: Smart Cities Accelerator,
University of Copenhagen.

Senior policy advisor, Renewable energy,
Vattenfall Vindkraft A/S (the largest
electricity company in Denmark).

Ministry of Environment and Food (EPA),
Special Advisor, Nature Management.
Responsible for EIA legislation and
implementation at international and national
levels.

Danish Energy Agency, Legal professional,
Solar energy.

Danish Business Authority, Ministry of
Treasure (Planning Authority), Chief of
Division, Wind energy.

Danish Business Authority, Ministry of
Treasure (Planning Authority), spatial
planning, rural areas, planning law.

Technical University of Denmark (DTU),
Department of Wind Energy, member of
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,
Expert in renewable energy siting, planning
law.

o'gnnuwn

Flemming G. Nielsen

Arne Rahbek

Dr. Helle Ina Elmer

Tina Knudsen-
Leerbeck

Janne Christensen

Annette Klysner

Prof. Niels-Erik
Clausen

Prof. Helle Tegner
Anker

oIpn

University of
Copenhagen
Faculty of
Law,
Copenhagen.

Vattenfall
offices,
Copenhagen.

Environmental
Protection
Agency
Offices (EPA),
Copenhagen.

Phone
interview.

Danish
Business
Authority
Offices,
Copenhagen.

Danish
Business
Authority
Offices,
Copenhagen.

Riso Campus,
DTU, Roskilde.

Humlebaek.
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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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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 7719x1 2018 *71") N"'70"K2 NITK
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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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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
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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
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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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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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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,



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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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
(INOGOV). Their final book centered on the concept of ‘polycentric



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 lIsrael'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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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.



139 138

o"yTn o Nion'y

— N'"71IX

1 Teschner, N., Alterman, A. (2018) Preparing the ground for renewable energy:
Regulatory challenges in siting small-scale wind turbines in urban areas,
Renewable & Sustainable Energy Reviews 81(2):1660-1669.

2 Teschner, N., Alterman, A. (2018) Renewable energy and landscape quality in
Israel, in Roth et al. (eds.) Renewable Energy and Landscape Quality, Berlin: Jovis,
pp.54-55.

3 Teschner, N. (2018) Tackling energy poverty with renewables: Solar energy in

peripheral rural areas, in Roth et al. (eds.) Renewable Energy and Landscape
Quality, Berlin: Jovis, pp.151-152.

4 Frantal, B., Van der Horst, D., Martinat, S., Schmitz, S., Teschner, N, Silva, L.,
Golobic, M., & Roth, M. (2018). Spatial targeting, synergies and scale: Exploring
the criteria of smart practices for siting renewable energy projects, Energy Policy
120: 85-93.



— N'71IX

Adelaja, S., Shaw, J., Beyea, W., Mckeown, J. D. Ch. (2010): Renewable energy
potential on brownfields sites: A case study of Michigan. Energy Policy, 38: 7021-
7030.

Alterman R. (2010) Regulatory Takings and the Role of Comparative Research, in
Takings International: A Comparative Perspective on Land Use Regulations and
Compensation Rights, R. Alterman (ed.), ABA Press, pp. 3-18.

Anker, H.T. and Olsen B.E. (2009) Legal systems and wind energy: a comparative
perspective. Kluwer Law International.

Bakker, R. H., Pedersen, E., van den Berg, G. P. (2012) Impact of wind turbine
sound on annoyance, self-reported sleep disturbance and psychological distress,
Science of the total environment 425, pp. 42-51.

Bertényi, T. (2013). Embedded Systems for Smart Appliances and Energy
Management. In C. Grimm, P. Neumann, & S. Mahlknecht (Eds.) (pp. 23-40). New

York, NY: Springer New York._https://doi.org/10.1007/978-1-4419-8795-2_2

Busch, G. (2017). A spatial explicit scenario method to support participative
regional land-use decisions regarding economic and ecological options of short
rotation coppice (SRC) for renewable energy production on arable land: case
study application for the Gottingen district, Germany. Energy, Sustainability and
Society, 7(1), 2.

Buschmann, P. (2013) The German Energy (Half) Turnaround, An Analysis of
Soft-Power Mechanisms that shape the German Energy Transformation. Master
Thesis Series in Environmental Studies and Sustainable Science. No. 2013:021.

Lund University._http:/lup.lub.lu.se/luur/download?func=downloadFile&recordOld
=3813851&file 01d=3813892 (Accessed: 13.05.2019)

Calvert, K. Pearce, J. M. Mabee, W. E. (2013) Toward renewable energy geo-
information infrastructures: Applications of GIScience and remote sensing
that build institutional capacity, Renewable and Sustainable Energy Reviews 18,
pp.416-429.

Coutard 0., Rutherford J. (2010) Energy transition and city—region planning:
understanding the spatial politics of systemic change, Technology Analysis and
Strategic Management, 22(6), pp. 711-727.

140

nipgn nn*uwn

— nmMawv

N12PW2 NN :02WINA1 OX12P2 11T ['UPIPNA N3t . 2018 11T NN
20930 NIN'O1 NIN7PNN TIW™M7 Wainw 1NN 7y 01T .ATINT "2 aX1Twal NITAY 1p0
JmJon

NIIX7 - OYIPNTN 1217 19I0 NIN'I1 AIX7PND TIW™ NTNY" .2009 ]IV 78NX
http:/www.moag.gov.il/NR/rdonlyres/ :01w'pa ."1193n an1na 7y MiJ7wnl wnw
.B366AD16-C7F2-4E77-B3C9-A220C6196AF2/0/energia_agri.pdf

-1019) WNW 1IXN N'7DWN 213N 11X7 01IpNn'n no"19".2016 .'21n1 ,]T 7™
X'WT 130 ."Na71pNa NJwnn MW 7V onyoswal (n'xo'7n

N'WT 130 ,"0"NIND O'NOW1 N'917n X" .2008 .* 0071 .W,"01N0 .,V 1IN
1'N NTIPI "N P-NA MIXZPN ATAIX" 2010 .7 20071 .W ,'01N0 .,V 1IN

19371 NIXYPNY 133'N AIJ'TA TNOA" .TIXN X77 193 NIN'1 NIXZPND Tiw'n
http://www.moag.gov.il/NR/ :11w'a "RIX7pn1 N'AW :3 '0n N'ITNOITD 7KW
.rdonlyres/BF62A2FQ-ECEF-424D-A9FE- 2AC20BCE89FB/0/tashtiot 16614.pdf


http://www.moag.gov.il/NR/rdonlyres/B366AD16-C7F2-4E77-B3C9-A220C6196AF2/0/energia_agri.pdf 
http://www.moag.gov.il/NR/rdonlyres/B366AD16-C7F2-4E77-B3C9-A220C6196AF2/0/energia_agri.pdf 
http://www.moag.gov.il/NR/rdonlyres/B366AD16-C7F2-4E77-B3C9-A220C6196AF2/0/energia_agri.pdf 
http://www.moag.gov.il/NR/rdonlyres/BF62A2F0-ECEF-424D-A9FE- 2AC20BCE89FB/0/tashtiot_16614.pdf 
http://www.moag.gov.il/NR/rdonlyres/BF62A2F0-ECEF-424D-A9FE- 2AC20BCE89FB/0/tashtiot_16614.pdf 
https://doi.org/10.1007/978-1-4419-8795-2_2
http://lup.lub.lu.se/luur/download?func=downloadFile&recordOId=3813851&file OId=3813892 
http://lup.lub.lu.se/luur/download?func=downloadFile&recordOId=3813851&file OId=3813892 

143

Joss J.W. Watson, Malcolm D. Hudson (2015) Regional Scale wind farm and
solar farm suitability assessment using GIS-assisted multi-criteria evaluation,
Landscape and Urban Planning 138, pp. 20-31.

Kemfert, C. & Horne, J. (2013) Good Governance of the Energiewende in
Germany: wishful thinking or manageable? Hertie School Experts on the Federal
Elections 2013, Hertie School of Governance.

Kurpas, D., Mroczek, B., Karakiewicz, B. (2013) Health impact of wind farms.
Annals of agricultural and environmental medicine 20(3), pp. 595-605.

Lai, C.M. and S. Hokoi (2015) Solar fagades: A review, Building and Environment
91: 152-165.

Lee, M. and Duffy, W. (2013) Winds of change - regulation of wind farms in
Victoria and South Australia. Australian Environment Review 28(4), pp. 524-531.

Liu, W., Liu, L., Guan, C., Zhang, F, Li, M., Lv, H,, ... & Ingenhoff, J. (2018). A novel
agricultural photovoltaic system based on solar spectrum separation. Solar
Energy, 162, 84-94.

Lupp, G. SteinhauBr, R. Starick, A. Gies, M. Bastian, O. Albrecht, J. (2014)
Forcing Germany's renewable energy targets by increased energy crop
production: A challenge for regulation to secure sustainable land use practices,
Land Use Policy 36, pp.296-306.

Majumdar, D., Pasqualettia M.J. (2018) Dual use of agricultural land: Introducing
‘agrivoltaics’ in Phoenix Metropolitan Statistical Area, USA. Landscape and
Urban Planning (170): 150 — 168.

Martin, T. A. (2012). Traditional commercial model or distributed generation?
Finding the proper scale for wind energy. Climate Law, 3, 231-246.

Midttun, A. (2012) The greening of European electricity industry: A battle of
modernities, Energy Policy 48, pp. 22-35.

Mitschang, S., Tarlock, D., Altermann, R., and Schwarz, T. (2010) Summary/
Zusammenfassung, in: Mitschang, Stephan (Hrsg.), Energy Efficiency and
Renewable Energies in Town Planning Law/Energieeffizienz und Erneuerbare
Energien im Stadtebaurecht, Peter Lang Verlag, Frankfurt am Main, 2010, S. 167-
174. Publication based on a meeting of the International Expert Platform on
Planning Law held in Berlin, 2009.

142

Dinesh, H., & Pearce, J. M. (2016). The potential of agrivoltaic systems.
Renewable and Sustainable Energy Reviews, 54, 299-308.

Dockerty, T., Appleton, K., & Lovett, A. (2012) Public opinion on energy crops
in the landscape: considerations for the expansion of renewable energy from
biomass. Journal of Environmental Planning and Management 55(9), pp. 1134-
1158.

Environmental Protection Agency (EPA) (2010): Energy Department Announces
National Initiative to Redevelop Brownfields with Renewable Energy, Available at:
http: v/brownfiel rtners/brightfd.htm.

Evans, A. Strezow, V. Evans, T. J. (2009) Assessment of sustainability indicators
for renewable energy technologies, Renewable and Sustainable Energy Reviews
13, pp.1082-1088.

Frantal, B. (2018): From wasted land to megawatts: Developing renewable
energy on post-industrial brownfields, in Roth et al. (eds.), Renewable Energy and
Landscape Quality, Berlin: Jovis, Chapter 3.3.2.

Guerin, T. (2017). Using agricultural land for utility-scale photovoltaic solar
electricity generation. Agricultural Science, 29(1), 40.

Hernandez, R. R. Easter, S. B. Murphy-Mariscal, M. L. Maestre, F. T. Tavassoli, M.
Allen, E. B. Barrows, C. W. Belnap, J. Ochoa-Hueso, R. Ravi, S. Allen, M. F. (2014)
Environmental impacts of utility-scale solar energy (Review Article), Renewable
and Sustainable Energy Reviews 29, pp. 766-779.

Jacobson, M. Z., Delucchi, M. A., Cameron, M. A., & Frew, B. A. (2015). Low-cost
solution to the grid reliability problem with 100% penetration of intermittent
wind, water, and solar for all purposes. Proceedings of the National Academy of
Sciences of the United States of America, 112(49), 15060-15065.

Jessup B. (2010) Plural and hybrid environmental values: A discourse analysis
of the wind energy conflict in Australia and the United Kingdom, Environmental
Politics, 19(1), pp. 21-44.

Jordan et al (2015) Emergence of polycentric climate governance and its future

prospects, Nature Climate Change 5:977-982.

Jordan et al. (eds.) (2018) Governing Climate Change: Polycentricity in Action?,
Cambridge: Cambridge University Press.


http://epa.gov/brownfields/partners/brightfd.htm 

145

Rosenbloom, D. and Meadowcroft, J. (2014). Harnessing the Sun: Reviewing the
potential of solar photovoltaics in Canada. Renewable and Sustainable Energy
Reviews 40, pp. 488-496.

Roth et al. (eds.) (2018) Renewable Energy and Landscape Quality, Berlin: Jovis.

Salkin, PE. (2011) Facility Setting and Permitting, in The Law of Clean Energy:
Efficiency and Renewables, Edited by Michael B. Gerrard, American Bar Association.

Sims, S., Dent, P, Oskrochi, Reza, G. (2008) Modelling the impact of wind farms
on house prices in the UK. International Journal of strategic property management
12 (4), pp. 251-269.

Sliz-Szkliniarz, B. (2013) Assessment of the renewable energy-mix and land use
trade-off at aregional level: A case study for the Kujawsko—Pomorskie Voivodship.
Land Use Policy 35, pp. 257-270.

Sovacool, B. K. (2008). Distributed Generation (DG) and the American Electric
Utility System: What is Stopping It? Journal of Energy Resources Technology,
130(1), 12001.

Sovacool, B. K., & Cooper, C. J. (2013). The governance of energy megaprojects:
politics, hubris and energy security. Edward Elgar Publishing.

Temby, O., Kapsis, K., Berton, H., Rosenbloom, D., Gibson, G., Athienitis, A., &
Meadowcroft, J. (2014) Building-Integrated Photovoltaics: Distributed Energy
Development for Urban Sustainability. Environment: Science and Policy for
Sustainable Development, 56 (6), pp.4-17.

Teschner N., Paavola J. (2013) Discourses of Abundance: Transitions in Israel's
energy regime, Journal of Environmental Policy & Planning, 15(3), pp. 447-466.

Valle, B., Simonneau, T., Sourd, F., Pechier, P, Hamard, P, Frisson, T., ... &
Christophe, A. (2017). Increasing the total productivity of a land by combining
mobile photovoltaic panels and food crops. Applied Energy, 206, 1495-1507.

Wolsink, M. (2010). Near-shore wind power—Protected seascapes,
environmentalists’ attitudes, and the technocratic planning perspective. Land Use

Policy, 27(2), 195-203. https://doi.org/10.1016/j.landusepol.2009.04.004.

Wolsink, M. (2012) The research agenda on social acceptance of distributed
generation in smart grids: Renewabl e as common pool resources, Renewable and
Sustainable Energy Reviews, 16(1), pp. 822-835.

144

Neuman, S., Hopkins, Ch. (2009): Renewable Energy Projects on Contaminated
Property: Managing the Risks. Environmental Claims Journal, 21(4): 296-312.

Norton, C., (2015) “Planning and environmental consideration for the development
of wind energy in the urban environment”, in Baniotopoulos et al. (Eds.), Trend
and challenges for wind energy harvesting (workshop), TUD COST Action TU1304,
March 30-31, 2015 Coimbra, Portugal.

OECD (2017), Land-use Planning Systems in the OECD: Country Fact Sheets,
OECD Publishing, Paris, https://doi.org/10.1787/9789264268579-en.

Outka, U. (2010) Siting Renewable Energy: Land Use and Regulatory Context,
Ecology Law Quarterly 37(4), pp.1041-1106.

Palmas, C. Jensen, H. von Haaren C., Schoner, R. (2014) Optimizing micro
renewable generation for smart cities by combining solar and geothermal
energy potentials - A case study of the Hannover region. In: Proceedings of the
SMARTGREENS 2014, 3th international Conference on Smart Grids and Green IT
Systems, Barcelona, Spain, April 2-4.

Palmas, C., Siewert, A., and von Haaren, C. (2015). Exploring the decision-space
for renewable energy generation to enhance spatial efficiency. Environmental
Impact Assessment Review 52, pp. 9-17.

Parag, Y., & Sovacool, B. K. (2016). Electricity market design for the prosumer era.

Nature Energy, 1, 16032. Retrieved from http://dx.doi.org/10.1038/nenergy.2016.32.

Devine-Wright, P. (2011). Renewable Energy and the Public: From NIMBY to
Participation. London; Washington, DC: Earthscan.

Peeters, M., & Schomerus, T. (2014). An EU law perspective on the role of regional
authorities in the field of renewable energy. In M. Peeters & T. Schomerus (Eds.),
Renewable Energy Law in the EU: Legal Perspectives on Bottom-up Approaches
(pp. 10-32). Edward Elgar Publishing.

Popp, J., Lakner, Z., Harangi-Rakos, M., & Fari, M. (2014). The effect of bioenergy
expansion: food, energy, and environment. Renewable and Sustainable Ener
Reviews, 32, 559-578.

Rodrigues, M., Montaiiés, C. Fueyo, N. (2010) A method for the assessment of
the visual impact caused by the large-scale deploy ment of renewable-energy
facilities, Environmental Impact Assessment Review 30(4), pp. 240-246.


https://doi.org/10.1787/9789264268579-en
http://dx.doi.org/10.1038/nenergy.2016.32
https://doi.org/10.1016/j.landusepol.2009.04.004

707 ,7K3IN NN ;7KW ATV PIPR AMITTAN MINKD O'719'Wal 023950 — Ypap 10
STNIXNN Y1290 NKXIN L2015 ,1nn7x

,0IX'79 NJY ;NINTA NINTPN NI2A"A0J 7'PP NIM7'WI1 WO "IN ,O'PIND  NNy?
.2015 712077 3700 730 ,)10 NpPn

N'7X ;272X 7N 7W Mpnnl 'NIX7IAN (170N 311 NIN'YY7 1INJ N2 NIN'Y
NI 7XINW TOIN OV NINIWA NXXIN .2014 11113 'NYI 71N

2014 NX'2T 0JN,]"IXQ'] 7017 ;YINA OT'703"IXI NT7IMTX

.2013 ,n'n1-01" NYI91 NI7'YY O'TTIVNN O0"N10 O'0INT7X ;7'U9 0N NIX7 [13Jn
.2012 yTin 70 ,0IX'79 NIIY,JNINTX 707 ;]"Un WXI7 NTI010OX NIJIN

.2012 ,1n127'0 "7'NK,1N'X1'X NTIX ;'ANTN (133102 0™ N12N O'71p°'W

170K ,]NINTX 7N ;NP0 AMITTNT 0100V 133N 7W 073 - NAWA 01T

.2012 ,n7p11 73'01 O'7V1N 1, q1P7K'0 0N ,|NN27'0

.2011 ,)nIN7x 7071 07910 1 ;01"09WN 0020 - 7KW AWa 02T

7071 [IN13 NIYT ;7V1921 PINA 133°Nn NTOIN I TAINAT7 NIJta - 17'71p yvnwna
.2011 ,)nN7x

N'MXIIWA N1'0PI0IY OV XWII7 X120 -]31V1*'92 O'7W31 11'T7 XNIJWN NIXNT7n
2011 ,nMo'Ww ]2 N7'1,11N13 "NYI NTNINTIN

O0"1W™1 1320 OpINA N'IAN - 7XI1W™ 021V 0" 21W™] NN 2'7'NT1 1219
2010. ,n'700 |'NX ,7j3719 11INX ;0211VN

Takings International — A Comparative Perspective on Land Use Regulations and
Compensations Rights; Rachelle Alterman, 2010.

,IN3-7(3179 01N ;?0IIWA NIMA7 "WXNK IX 12NN [133°N - 1T 'NNNN 7W n'X7111
030 NITO ;N1ANT NN ,0IWN — NNTIAN N17'0P ;71NN 09TN) 2010 ,1nIN7K 7M
.(X"Nn NV MIN,|NJ12 OW-7V O'VIWNT NO71PIN TW

.2010,JmN7X ‘7M1, T2 MW ;78WM 133N P [U12 OMIXY MYTAN :0XT 7V anpw niJrn
71T ;1% "I AMIJINT MO9XA "NIMTAINNN 7XXI0ID" AT INTWYT VPT7931pNn
.2010 ,)nIN'7X 7071 [NPINT

.2010, 11mM13 "NV3 "MW MIX ;0NN PWN 7W XD N'IIN NA0NA ATA10 TP 7107
,JNIN7X 707 ;0703 TIVO NITIAV 7W OJON NIT — N17771n 11XN7 N©101VOX NIJIN
.2009 ,n9 | TW1 VIK7I NIIY

.2009 ,)nIN7X 707 ;O0711AN 7TA'NA NNV NJNIX APITANN MY] :O0"7W1J O'77A'n
.2009 ,)nX"-N"T1 MW ,JNTN7X 700 ;0™Ia01 1330a PInT "13'2 'NY0J :AaW7na n71Nn
7W ANAITA - 11IINA NAIMIWA7 O 12 O'NJ0A - NI'L1Y N170N7 NIMIAX NN M2
.2008 ,jnN7X ‘701 ,1121X NN ;21X TN

91020 17N ;n"Iaa1 (133N Pin 07 awTn Agi7n N3N - 'UpIpna *Npi7n pTX
.2008 ,;nn7x 7M1

;11201 133NN PIN 97 N'NIPN NIJN0AW NIJIN — IXNP A7 JIXP 113710 "2

. 2008 ,'7x™M231 NI ,|NINT7X 7N

.2008 ,]1n13 "Ny ;197-X"N7 nYXn — 27171 1"W7 O0"11AN NTAVIVOX

.2007 ,787W* 7'nX ,7j3719 11INX ;'AIPN NIN'™DY7 nn12a n'7Jwn7 NITOIN 7W ONNIN
MYI,1TNW MIN TN 1 (13302 00 '71p'W 217°'W ,0°N7 W 13N - n"In
.2007 ,;)m3

—15
—16
- 17
—18
—-19
—20
—21
—-22

=73
—24

=23

— 26

— 27

—28

—-29

—30

—31
—32

—33

—34

—35

—36

—-37

—38

—39
—40

(2019 13" — 13TIVN)

:O0'N1019N NWI17
04—8294019

:7"NX1T2 O2
arcurs@technion.ac.il

ANIIWAI NITAY 10 NPTV NN - O"2WINA1 OX127P2 21'TAl 'VP1PN1A 1ItITh
.2019 MNTnJ7M1NN7X 7N ;NNIXYT "2

;2018 12NLVYO ,UXNKX NIT,2048 NXIP7 7XIW'7 1AVIVOK 2NN [13IN ,100 7KIW?
.2018 ,0mMp1N NI, I'OX 'KAW NI TV, 7pI09 J1INK

Social Networks and Travel Behaviour — COST Action TU1305; Pnina Plaut,
.Smadar Amir, Dalit Shach-Pinsly, 2018

.2018,07v1n 13 ;N'7713 NI'TN ANAPY :0'01a1 02N 7W APIthnn MANK ?NXI7 O'UX
NITIAY VPY - OIIINNT7 NN7AWAT NA'WN 'WATN - 11930 ANINA [13INA hNINN
.ITIZ7N 12101 [NINT7X 700 ,01K79 NI Y ;0'9NNWNN

N'7T ;N"VWAN 212X 100N0 ,011PN 190 ,N171710 11XN 17 NTAJIJW V"an 2 [97IX
.2018 ,M1N 120 ,|AINT NITT,1I0™ 1P 723V ,NIIX X127 INT,17019-|W

7U7 70K 'NNW ;2045 NIW TV {11300 NP7 N1AVIVOX AN N3N, TechCity21
2017 MNQ1X N1 ,nMIn

,J1701'9-W N'77;2017-2018 r"'VYwnn 212X 100N0 ,XNX NP ,"NIIW — 2 971K
.2017 ,|n91T NI9T,1I0™ 1P 723V ,MIIX X127 10T, 12T NIX

,JN3 721" ,)n0N1T 7WIN 10X 'XNW ;2016 2pYn1 nYNLA NIT,7XAW'7 1N N'IJIN
.2016,01 |T,0NIW TU7X,JN719 17K ,1P0-70 7V NI [TV 17TX 17K

]1INX ;377191100 139N ,4 1971 ,2048 NJWY7 *"nIX7n anna [13Jn,100 78x1W?
.2016 ,0'n3 7NV ,JXN 011K ,0I0IN 779 1PN N7 N9 [TV, 7000

2'2X 100N0 ,NI'N ,ATYT7X NP1 0772 N2 NITW 1 132 N'IIN NIN'D 2 971X
.2016 ,MIX X127 17T ,NAW NI T,A10719-1IMP NIXKI NATN NNIX 1701'0-TW 17T ;1"YWn
7V N9 T 17TX P17K 03 7217 ,JN0Y 7WN 0N NNW ;7XIW7 1D N1IJIN
.2016 ,N1W TY7X AT ON,YI PI2,]n713 17K 'IW nT1,1P0-90

M9 ,'701'9-TwW N'77;2015 212X ,701In N0,V 1312 NTIIN NIN'Y L2 [97IX
.2015,naWw NIT,21019-13M NIXI ,1N2ITX

TechCity21 - Strategic Master Plan Until 2045; Shamay Assif, Yael Moria, Vera
.Tsubari, 2015

—01

—02

—03

—04
—05

—06

—07

—08

—09

—10

—-11

—12

—13

- 14






131" 1IN NNIXN W 20012 NN1.2019 2 07Win M1pnn pgnnn Nt
TV 30%-7 17%-n 1771 7KW NWTNNN NIIX X YW 2020
103 13TV 79192 1YW IXTA W13 n7un 1ng 071X .2030 niw
0'MONA oYW 1NN 030N At 017 .(10%-7 2ANj) N'MIN7I AXNWN2
1N = 7KW N3N (N1 WAW 1PWA) NWTNNN NITNIN PN NIXNT
JUPIP X710 7w 01020 X0 N'TTR TPIA I |01 930 nna
NP0 7V 1WA 001NN 1PNNN SNNTIWA 'AIX7-2 VAN ,N™IAT (1IIN
N1NANN NI'YIN'N N1ITN 9-1,070 *IV-17V2 OV PNIY NIJITK1 O0'JN0N
T190 ,J'719 , 1710 ,A70'X NIIX 17K ,pPInIT ,nInii) OECD-2
,0MMIon [T Mp TX7W XN 1phnn 7w 0712 XX (7107101
NJ'TN 73 "2 ,0"NIVNWN TIKN 7V192 X 0900 n1IKJ7 077120 OJw?
13770 NINTA NNWPNNN 97T ,'YPIPnn NM3T7 0wl 13770 .anivi7
['un 0777207 .UpPIp-"0In OX"INN1 'YPIPN 110D 133N 7W NTX7IN
NNIN PN 7W NOINYNI NIIN'T 217 121 NYNWN 13NN A7X
7KW 2700 O0NAW O'NKW1I 0ININ DIW' .T'NYa1 O01'J NWTNNN
NINNXN NIITNY7 O'9N1WNN 077730 OMPnN NINN (91K 2w DI
INXD] 071X .(NX7pNN Upapa nyviaga uwnn7 (1'oun ,nnaiTy)
LAXIIWNN NIITTAY 7KW 2 — QY17 — O"NIVAWN 0My9 190N 01
7KW PPN NIWA NN 7W NNPTANT NIAJYNN N1J7Wnn 00
O™9X N7 O0MYI 0201 (133NN DMWY 7W 0727000 0'3'7001
NIUNIND NNJ 1217 7KW N2XNW 0TV DAWN 7V MWpa‘71 wnn7
OvNIN7-"2n 0'NJ0N2 NANNN On71 ,NIANpn 09wl NIWTRNAN

sy QRUILURI LAY,

NUMINX 109NY X' NUILIWAI OMY NIIINN

NTO™NN AX'WIN X'A .JIMIJ02 O™V 1321 MI0PUIINT NL71PIa

PLPR - "upapni 09w ,|133'N7 "MNIX7120 N'NTPND ATIAKD 7W

71900 N2 TIA'N2 T12J Mant Planning, Law and Property Rights
.NYINXA 1II'N7

-0OI1T NIN7NWNA - 1PNNN NYA .N'NA™A0 NIYTTA NPIN
NXIN ,2018 1210PIX TXND .JNINYN 701 N'NINA 1302 DNLPIT
.2112 [I"13-]2 NU012MIIX ,'NA™A0 NIN'DI A'DAAIXTY7 Np7nna




