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Photovoltaik
Ein aktueller Überblick 



 

Installierte Photovoltaik-Module in m2 pro PersonStetiges Wachstum. Die Gesamt-
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Der Stand der Dinge
Erneuerbare Ressourcen übernehmen 
für die Stromproduktion in der Schweiz 
schon bisher die tragende Rolle. Für un-
sere künftige Stromversorgung gewinnt 
neben der Wasserkraft vor allem eine 
Quelle an Bedeutung: die Sonne.

,P�.DQWRQ�=ÙULFK�LVW�GLH�*HVDPWƅÁFKH�
an Photovoltaik-Anlagen über die letzten 
zehn Jahre kontinuierlich angestiegen. 
Ein wichtiger Treiber ist die vorteilhafte 
Preisentwicklung. Die Kosten für Photo-
voltaik-Anlagen sind markant gesunken. 
Dies schafft günstige Voraussetzungen, 
um das enorme Potenzial auszuschöpfen, 
das hier noch vorhanden ist.

Wo steht die Photovoltaik heute – aus 
technischer, praktischer, wirtschaft-
licher und ökologischer Perspektive? 
Die vorliegende Broschüre liefert einen 
kompakten Überblick. 
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3ODW]LHUXQJ�DP�*HEÁXGH�
'LH�GUHL�REHQ�GDUJHVWHOOWHQ�6\VWHPH�YHUIÙJHQ�DOOH�ÙEHU�GDV�3RWHQ]LDO�IÙU�KRKH�(QHUJLHHUWUÁ�
JH��(LQ�ZLFKWLJHU�(LQƅXVVIDNWRU�LVW�GLH�3ODW]LHUXQJ�XQG�$XVULFKWXQJ�GHU�3KRWRYROWDLN�0RGX-
OH��%HVWHKW�GHU�6WURPEHGDUI�YRU�DOOHP�LP�6RPPHUKDOEMDKU��]��%��IÙU�*HEÁXGHNÙKOXQJ��VLQG�
VÙGOLFK�DXVJHULFKWHWH�'DFKƅÁFKHQ�6\VWHPH�HLQH�JXWH�:DKO��9HUWLNDO�DQJHEUDFKWH�)DVVD-
GHQV\VWHPH�ZLHGHUXP�HUUHLFKHQ�YRU�DOOHP�LP�:LQWHUKDOEMDKU��ZHQQ�GHU�6RQQHQVWDQG�WLHI�
LVW��HLQHQ�KRKHQ�(UWUDJ�������GHV�PD[LPDOHQ�VWDQGRUWVSH]LƄVFKHQ�3RWHQ]LDOV���

Architektur  
und Technologie
Die Photovoltaik hat sich in den letzten Jahren stark entwickelt. 
+HXWH�VWHKHQ�YLHOIÁOWLJH�XQG�WHFKQLVFK�DXVJHUHLIWH�/ÓVXQJHQ� 
]XU�$XVZDKO��1HEHQ�$QODJHQ�IÙU�'DFKƅÁFKHQ�JHZLQQHQ�LQGLYLGXHOO�
gestaltete Fassadensysteme an Bedeutung. 

Flachdach- 
systeme

1HEHQ�NODVVLVFKHQ��QDFK�6ÙGHQ�DXVJHULFKWHWHQ�
3KRWRYROWDLN�0RGXOHQ�ZHUGHQ�DXI�)ODFK�GÁFKHUQ�
KHXWH�YHUPHKUW�2VW�:HVW�6\VWHPH�HLQ� 
JHVHW]W��6LH�QXW]HQ�GLH�'DFKƅÁFKH�VHKU�JXW� 
DXV�XQG�EULQJHQ�GDGXUFK�HLQHQ�KRKHQ�(QHUJLH-
HUWUDJ��(LQ�ZHLWHUHU�9RUWHLO�LVW�GLH�JHULQJH�$XI� 
EDXKÓKH��2VW�:HVW�6\VWHPH�VLQG�PDWHULDOVSD-
UHQG��VFKQHOO�DXIJHEDXW�XQG�JÙQVWLJ�

Ost-West-Systeme 
$XI�.LHVGÁFKHUQ�
JHKÓUHQ�VLH�]X�GHQ�
HIƄ]LHQWHVWHQ�XQG�JÙQV-
WLJVWHQ�$QODJHQ���%LOG��
%DVOHU�	�+RIPDQQ�

(LQH�ZHLWHUH�/ÓVXQJ�ELHWHQ�*UÙQGDFK�V\VWHPH��
6LH�VLQG�ÓNRORJLVFK�ZHUWYROO��=XGHP�HUKÓKW�VLFK�
GXUFK�GLH�7HLOYHUVFKDWWXQJ�GHV�*UÙQVXEVWUDWV�
GLH�%LRGLYHUVLWÁW�DXI�GHP�'DFK��*UÙQGDFK�
V\VWHPH�VLQG�UXQG������WHXUHU�DOV�2VW�:HVW� 
6\VWHPH��GD�VLH�HWZD�HLQHQ�KDOEHQ�0HWHU�KRFK�
DXIJHVWÁQGHUW�ZHUGHQ�PÙVVHQ�

Gründachsysteme 
³NRORJLVFK�ZHUWYROO��
DEHU�HWZDV�DXIZÁQGLJHU�
LQ�,QVWDOODWLRQ�XQG�8QWHU� 
KDOW�DOV�)ODFKGDFKV\V-
WHPH��ZHLO�HV�]��%��GLH�
9HUVFKDWWXQJ�GXUFK�
3ƅDQ]HQ�]X�YHUKLQGHUQ�
JLOW���%LOG��&RQWHF�$*�

6FKUÁJGDFK�
systeme

6FKUÁJGÁFKHU�PDFKHQ�GHQ�*URVVWHLO�GHU�
6FKZHL]HU�'DFKODQGVFKDIWHQ�DXV��1DFK�6ÙGHQ�
DXVJHULFKWHW�NÓQQHQ�KLHU�GLH�KÓFKVWHQ�(QHUJLH-
HUWUÁJH�HUZLUWVFKDIWHW�ZHUGHQ��'RFK�DXFK� 
2VW���:HVW��XQG�VRJDU�1RUG�$XVULFKWXQJHQ� 
HLJQHQ�VLFK�IÙU�3KRWRYROWDLN�

Aufdachanlage 
+LHU�DXI�2VW�:HVW� 
DXVJHULFKWHWHQ�
'DFKƅÁFKHQ� 
�%LOG��%DVOHU�	�
+RIPDQQ�

'LH�0ÓJOLFKNHLWHQ�IÙU�HLQH�JXWH�RSWLVFKH�(LQ-
SDVVXQJ�YHUEHVVHUQ�VLFK�ODXIHQG��'LHV�PDFKW�
3KRWRYROWDLN�DXFK�DXI�KLVWRULVFKHQ�*HEÁXGHQ�
YHUVWÁUNW�]XP�7KHPD��'HU�/HLWIDGHQ��(QHUJLH�
XQG�%DXGHQNPDO��6RODUHQHUJLH��GHU�%DX�
GLUHNWLRQ�]HLJW�DXI��ZLH�VLFK�'HQNPDOVFKXW]� 
XQG�$QOLHJHQ�GHV�.OLPDVFKXW]HV�LQ�(LQNODQJ�
EULQJHQ�ODVVHQ��ZZZ�DUH�]K�FK�

Integrierte Anlage 
+LHU�DXI�GHP�GHQNPDO� 
JHVFKÙW]WHQ�5DWKDXV�
YRQ�6WXWWJDUW���%LOG��
(UQVW�6FKZHL]HU�$*�

Fassaden- 
 systeme

)DVVDGHQV\VWHPH�HUOHEHQ�LQ�GHU�6FKZHL]�HLQHQ�
UHJHOUHFKWHQ�%RRP��'D�VLH�LQ�JHULQJHQ�6WÙFN� 
]DKOHQ�DXI�0DVV�XQG�YRUZLHJHQG�LP�,QODQG�KHU-
JHVWHOOW�ZHUGHQ��OLHJW�LKU�3UHLV�YHUJOHLFKV�ZHLVH�
KRFK��$OOHUGLQJV�VLQG�VLH�KHXWH�EHUHLWV�JÙQVWLJHU�
DOV�HLQH�KRFKZHUWLJH�KHUNÓPPOLFKH�)DVVDGH��
]XP�%HLVSLHO�DXV�1DWXUVWHLQ��,P�*HJHQVDW]� 
]X�'DFKV\VWHPHQ�SURGX]LHUHQ�VLH�DXFK�GDQQ�
6WURP��ZHQQ�6FKQHH�OLHJW�

Integrierte Anlage 
)DVVDGH�DXV�LQGLYLGXHOO�
JHIHUWLJWHQ�3KRWRYROWDLN� 
�0RGXOHQ���%LOG��9LULGÆQ�
��3DUWQHU�
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Die führenden Technologien

Wechselrichter
6RODU]HOOHQ�SURGX]LHUHQ�*OHLFKVWURP��8P�GLHVHQ� LQ�QHW]NRQIRUPHQ�:HFKVHOVWURP�XP]X-
ZDQGHOQ��LVW�HLQ�:HFKVHOULFKWHU�QÓWLJ��'HU�XPJHZDQGHOWH�:HFKVHOVWURP�NDQQ�LP�*HEÁXGH�
VHOEVW�YHUEUDXFKW�RGHU�LQV�1HW]�HLQJHVSHLVW�ZHUGHQ��7\SLVFKH�:HFKVHOULFKWHU�ZHLVHQ�KHX-
WH�HLQHQ�:LUNXQJVJUDG�YRQ������ELV������DXI��6LH�HLJQHQ�VLFK�IÙU�GLH�:DQGPRQWDJH�LP�.HO-
OHU�RGHU�LP�)UHLHQ��'DQN�HLQHP�.RPPXQLNDWLRQVPRGXO�NÓQQHQ�VLH�(QHUJLHHUWUÁJH�YLVXDOL-
VLHUHQ�XQG�SHU�(�0DLO�RGHU�606�6WÓUXQJVPHOGXQJHQ�YHUVHQGHQ��0LW�HLQIDFKHQ�)XQNWLRQHQ�
�]��%��%RLOHU�HLQ��XQG�DXVVFKDOWHQ��WUDJHQ�VLH�]XU�2SWLPLHUXQJ�GHV�(LJHQYHUEUDXFKV�EHL��%HL�
HLQHP�6WURPDXVIDOO�VFKDOWHQ�VLH�VLFK�DXV�6LFKHUKHLWVJUÙQGHQ�DXWRPDWLVFK�DE�

Aktuelle Entwicklungen

Wirkungsgrad: 'LH�:LUNXQJVJUD-
GH�GHU�NULVWDOOLQHQ�6RODU]HOOHQ�VLQG�
VFKRQ�KHXWH�QDKH�DP�WKHRUHWL-
VFKHQ�0D[LPXP��5HNRUGZHUW�LP�
/DERU���������(WZDV�VWHLJHQ�
GÙUIWHQ�VLH�QRFK��JURVVH�6SUÙQJH�
VLQG�LQ�QDKHU�=XNXQIW�DEHU�QLFKW�
]X�HUZDUWHQ�

Bifaziale Solarzellen: (LQ�QHXHU�
XQG�HIƄ]LHQWHU�7\S�YRQ�6RODU]HOOHQ�
LVW�ELID]LDO��6ROFKH�6RODUPRGXOH�
NÓQQHQ�/LFKW�DXI�GHU�9RUGHU��ZLH�
DXI�GHU�5ÙFNVHLWH�LQ�6WURP�XP�� 
ZDQGHOQ��6LH�NRPPHQ�YRU�DOOHP�
EHL�IUHL�DXIJHVWÁQGHUWHQ�6\VWHPHQ�
]XP�(LQVDW]��ZR�ÙEHU�%RGHQ�
UHƅH[LRQ��]��%��6FKQHH��DXFK�GLH�
5ÙFNVHLWH�GHU�0RGXOH�DQ�JH�VWUDKOW�
ZLUG��-H�QDFK�,QVWDOOD�WLRQVDUW�NDQQ�
GHU�(QHUJLHHUWUDJ�ELV�]X������
KÓKHU�OLHJHQ�

Farbige Module: 3KRWRYROWDLN��
0RGXOH�NÓQQHQ�KHXWH�IDVW�EHOLHELJ�
IDUELJ�SURGX]LHUW�ZHUGHQ��'DIÙU�
ZLUG�GDV�6RODUJODV�LQ�GHU�5HJHO�
EH�GUXFNW�RGHU�EHVFKLFKWHW��-H�
VDWWHU�XQG�LQWHQVLYHU�GLH�)DUEH��
GHVWR�HKHU�HQWVWHKW�HLQH�(LQEXVVH�
EHLP�:LUNXQJVJUDG��'LH�PHLVWHQ�
)DUEHQ�IÙKUHQ�]X�HLQHP�9HUOXVW�
YRQ�����ELV������GHV�(QHUJLHHU-
WUDJV�

Sonderformen:�(LQLJH�+HUVWHOOHU�
NÓQQHQ�3KRWRYROWDLN�0RGXOH�LQ�
6RQGHUIRUPHQ�KHUVWHOOHQ��)DUELJH�
RGHU�VSH]LHOO�]XJHVFKQLWWHQH�
0RGXOH�VLQG�GHXWOLFK�WHXUHU�DOV�
JÙQVWLJH�6WDQGDUGPRGXOH�

Monokristallin  
�6LOL]LXP�

Polykristallin  
�6LOL]LXP�

Dünnschicht  
�'LYHUVH�

'DV�5RKPDWHULDO�GHU�PRQRNULV-
WDOOLQHQ�6RODU]HOOHQ�ZLUG�DXV�HL-
QHP�KRFKUHLQHQ��JH]ÙFKWHWHQ�
6LOL]LXPNULVWDOO�JHVFKQLWWHQ��'LH�
=HOOHQ�ZHUGHQ�PLWHLQDQGHU�YHU-
OÓWHW�XQG�LP�9DNXXP�]ZLVFKHQ�
HLQH�*ODVVFKHLEH�XQG�HLQH�
.XQVWRIIIROLH�YHUEDFNHQ�

(UKÁOWOLFK�PLW�ZHLVVHU�5ÙFNVHL-
WHQIROLH�RGHU�IDVW�KRPRJHQ�
VFKZDU]�HLQJHIÁUEW��

3RO\NULVWDOOLQH�6RODU]HOOHQ�
ZHUGHQ�DXV�HLQHP�YHUHLQ-
IDFKW�KHUJHVWHOOWHQ�6LOL]LXP-
EORFN�JHVFKQLWWHQ��'LHVHU�
ZHLVW�HLQ]HOQH�%UÙFKH�DXI��
ZDV�GHQ�=HOOHQ�GLH�FKDUDNWH-
ULVWLVFKH�2SWLN��EOÁXOLFKH��
VHJPHQWLHUWH�6WUXNWXU��YHU-
OHLKW��

'HU�+HUVWHOOXQJVSUR]HVV�LVW�
HWZDV�JÙQVWLJHU�DOV�EHL�GHQ�
PRQRNULVWDOOLQHQ�=HOOHQ��

,P�*HJHQVDW]�]X�NULVWDOOLQHQ�
6RODU]HOOHQ�ZHUGHQ�EHL�'ÙQQ� 
VFKLFKWPRGXOHQ�GLH�6RODU]HOOHQ�
GLUHNW�DXI�GDV�6RODUJODV�DXI� 
JHGDPSIW��(V�ZLUG�GHXWOLFK�ZH-
QLJHU�0DWHULDO�EHQÓWLJW�DOV�EHL�
NULVWDOOLQHQ�6RODU]HOOHQ��

'DV�(UVFKHLQXQJVELOG�LVW�KR-
PRJHQ��=XGHP�VLQG�GLH�0RGX-
OH�ZHQLJHU�HPSƄQGOLFK�EHL�7HLO-
YHUVFKDWWXQJHQ�DOV�NULVWDOOLQH�
0RGXOH�

�����ELV����� �����ELV����� �����ELV�����

���� ���� ���

���ELV����-DKUH ���ELV����-DKUH ���ELV����-DKUH

Technologie

typischer  
Modulwirkungsgrad

Beschreibung

XQJHIÁKUHU� 
Weltmarktanteil

erwartete  
Lebensdauer
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Netzanschluss und  
Eigenverbrauch
Fast jede Photovoltaik-Anlage wird ans öffentliche Stromnetz 
angeschlossen. So wird es möglich, überschüssigen Strom zu 
verkaufen und bei ungenügender oder fehlender Eigenproduktion 
Strom zu beziehen. Die politischen Rahmenbedingungen fördern 
den Eigenverbrauch.

Solarstrom im Stromnetz
-H�QÁKHU�EHL�GHQ�9HUEUDXFKHUQ�GHU�6RODUVWURP�SURGX]LHUW�ZLUG��GHVWR�VWÁUNHU�HQWODVWHW�HU�GLH�
6WURPQHW]H��'LH�PHLVWHQ�6FKZHL]HU�6WURPQHW]H�NÓQQWHQ�RKQH�ZHLWHUH�0DVVQDKPHQ�UXQG�
�����6RODUVWURP�DXIQHKPHQ��'DV�LVW�GDV�=HKQIDFKH�GHU�KHXWH�SURGX]LHUWHQ�0HQJH��6ROOWH�
HV�LQ�=XNXQIW�GRFK�HLQPDO�HQJ�ZHUGHQ��EHVWHKHQ�YHUVFKLHGHQH�/ÓVXQJVDQVÁW]H��6R�NÓQ-
QHQ�3KRWRYROWDLN�$QODJHQ�JHGURVVHOW�RGHU�DEJHVFKDOWHW�ZHUGHQ���3HDN�6KDYLQJ����%HL�ZH-
QLJHQ�6WXQGHQ�JHGURVVHOWHP�%HWULHE�JHKW� QLFKW� YLHO� (QHUJLH� YHUORUHQ�� GLH�1HW]H�ZHUGHQ�
DEHU�HUKHEOLFK�HQWODVWHW��)HUQHU�KHOIHQ�PRGHUQH�/DVWUHJHOXQJHQ��(LJHQYHUEUDXFK�XQG�6SHL-
FKHU�]X�YHUKLQGHUQ��GDVV�]X�HLQHP�JHZLVVHQ�=HLWSXQNW�SOÓW]OLFK�]X�YLHO�6RODUVWURP�LP�1HW]�
LVW�

Strom auch bei Netzausfall
%HL�HLQHP�6WURPDXVIDOO�LP�ÓIIHQWOLFKHQ�1HW]�PXVV�VLFK�HLQH�3KRWRYROWDLN�$QODJH�VRIRUW�YRP�
1HW]�WUHQQHQ��'LHV�ZLUG�YRP�:HFKVHOULFKWHU�VLFKHUJHVWHOOW��:HU�DXFK�EHL�HLQHP�6WURPDXV-
IDOO�ZHLWHU�6RODUVWURP�EUDXFKHQ�PÓFKWH��EHQÓWLJW�GLH�]ZHL�IROJHQGHQ�,QVWDOODWLRQHQ�
t� (LQHQ�JHHLJQHWHQ�:HFKVHOULFKWHU�SOXV�HLQHQ�6WURPVSHLFKHU��GLH�QLFKW�QXU�GHQ�(LJHQYHU-

EUDXFK�RSWLPLHUHQ��VRQGHUQ�DXFK�HLQHQ�,QVHOEHWULHE�YHUVRUJHQ�NÓQQHQ�
t� (LQHQ�6FKDOWHU��GHU�GLH�HOHNWULVFKH�+DXVLQVWDOODWLRQ�EHL�HLQHP�6WURPDXVIDOO�DXWRPDWLVFK�

YRP�6WURPQHW]�WUHQQW��6FKOLHVVOLFK�LVW�GDV�HLJHQH�6\VWHP�QLFKW�VWDUN�JHQXJ��XP�GDV�
JDQ]H�'RUI�PLW�6WURP�]X�YHUVRUJHQ�

Batteriespeicher: Vor- und Nachteile
:HJHQ�LKUHV�ÓNRORJLVFKHQ�)XVVDEGUXFNV�VLQG�%DWWHULHQ�QLFKW�XQXPVWULWWHQ��$EHU�ZLH�GLH�
UHFKWV�GDUJHVWHOOWHQ�*UDƄNHQ�YHUDQVFKDXOLFKHQ��KDEHQ�DXFK�GLH�9RUWHLOH�*HZLFKW��¹EHU�
HLQ�-DKU�EHWUDFKWHW�YHUGRSSHOW�VLFK�PLW�HLQHP�%DWWHULHVSHLFKHU�GHU�(LJHQYHUEUDXFKVDQWHLO�
LQ�HLQHP�:RKQKDXV�W\SLVFKHUZHLVH�YRQ������DXI�������:HQQ�HLQ�%DFNXS�6\VWHP�YRUKDQ-
GHQ�LVW��ELHWHW�HLQ�%DWWHULHVSHLFKHU�]XGHP�KÓKHUH�9HUVRUJXQJVVLFKHUKHLW�EHL�HLQHP�
6WURPDXVIDOO��

Eigenverbrauch: zwei Arten
'HU�PLW�GHU�3KRWRYROWDLN�$QODJH�SURGX]LHUWH�6WURP�ZLUG�YRQ�HLQHP�RGHU�DOOHQIDOOV�PHKUHUHQ�
+DXVEHVLW]HUQ�VHOEHU�YHUEUDXFKW��'LH�LQGLYLGXHOOH�$EUHFKQXQJ�HUIROJW�ZHLWHUKLQ�GXUFK�GHQ�
9HUWHLOQHW]EHWUHLEHU��-HGHU�1XW]HU�EOHLEW�(QGNXQGH�GHV�9HUWHLOQHW]EHWUHLEHUV�

0HKUHUH�6WURPYHUEUDXFKHU�XQG�3URGX]HQWHQ�ELOGHQ�HLQHQ�=(9��*HJHQÙEHU�GHP�1HW]EHWUHL-
EHU�WUHWHQ�VLH�JHPHLQVDP�DOV�HLQ�(QGYHUEUDXFKHU�DXI�

Standardmodell

Zusammenschluss zum 
Eigenverbrauch (ZEV) 

Einfache Einbindung. (LQH�3KRWR-
YROWDLN�$QODJH�NDQQ�ÁKQOLFK�ZLH�GHU�
%DFNRIHQ�RGHU�GLH�:DVFKPDVFKLQH�
DP�6WURP�DQJHVFKORVVHQ�ZHUGHQ�� 
'LH�URWHQ�/HLWXQJHQ�LP�6FKHPD� 

PÙVVHQ�QHX�IÙU�GLH�3KRWRYROWDLN� 
$QODJH�HUVWHOOW�ZHUGHQ��GLH�VFKZDU]HQ�

/HLWXQJHQ�VLQG�EHL�HLQHP�*HEÁXGH�
EHUHLWV�YRUKDQGHQ�
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Eigenverbrauch berechnen
:HLO�PDQ�NHLQH�$EJDEHQ�XQG�NHLQH�1HW]QXW]XQJ�DXI�HLJHQYHUEUDXFKWHQ�6WURP�EH]DKOW��LVW�
HV�EHL�GHQ�DNWXHOOHQ�%HGLQJXQJHQ�IDVW�LPPHU�JÙQVWLJHU��6WURP�YRP�HLJHQHQ�'DFK�]X�EH]LH-
KHQ�DOV�6WURP�DXV�GHP�ÓIIHQWOLFKHQ�6WURPQHW]��:LH�KRFK�GHU�(LJHQYHUEUDXFK�XQWHU�GHP�
6WULFK�OLHJW��KÁQJW�YRU�DOOHP�YRQ�]ZHL�)DNWRUHQ�DE��
t� YRQ�GHU�/HLVWXQJVIÁKLJNHLW�GHU�HLJHQHQ�$QODJH�LP�9HUKÁOWQLV�]XP�HLJHQHQ�6WURPYHUEUDXFK
t� YRQ�GHQ�0ÓJOLFKNHLWHQ��GLH�9HUEUDXFKHU�DXI�6RODUVWURP�]X�RSWLPLHUHQ�VRZLH�HLQHQ�

6SHLFKHU�HLQ]XVHW]HQ�

/HLVWXQJV��XQG�9HUEUDXFKVSURƄO��:RONHQIUHLHU�6RPPHUWDJ�PLW�WLHIHP�(LJHQYHUEUDXFK�������

'LH�IROJHQGHQ�$EELOGXQJHQ�]HLJHQ�EHLVSLHOKDIW�GDV�/HLVWXQJV��XQG�9HUEUDXFKVSURƄO�HLQHV���3HU�
VRQHQ�KDXVKDOWV�PLW�HLQHU������N:S�$QODJH�XQG�HLQHU�/XIW�:DVVHU�:ÁUPHSXPSH�VRZLH�HLQHP� 
VLPXOLHUWHQ�%DWWHULHVSHLFKHU�����N:K�6SHLFKHUNDSD]LWÁW����N:�PD[LPDOH�/DGH��(QWODGHOHLVWXQJ���
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GXUFK�¹EHUVFKXVV
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1HW]EH]XJ�IÙU�GLH� 
/XIW�:DVVHU�:ÁUPHSXPSH

%DWWHULHVSHLFKHU�/DGXQJ� 
GXUFK�¹EHUVFKXVV

%DWWHULHVSHLFKHU� 
(QWODGXQJ

%DWWHULHVSHLFKHU� 
(QWODGXQJ

Am 5.7.2019 NRQQWH�GHU�JHVDPWH�
6WURPEHGDUI�PLW�GHU�3KRWRYROWDLN� 
$QODJH�XQG�GHP�%DWWHULHVSHLFKHU�JH-
GHFNW�ZHUGHQ��������(LJHQGHFNXQJ���
(V�IDQG�NHLQ�1HW]EH]XJ�VWDWW�

Am 26.12.2018 EHWUXJ�GHU�(LJHQ�
YHUEUDXFK�������GHV�39�6WURPV�� 
'LH�(LJHQGHFNXQJ�ZDU�JHULQJ��UXQG� 
���ELV��������(V�IDQG�NHLQH�1HW]HLQ�
VSHLVXQJ�VWDWW�
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Wirtschaftlichkeit
Die Preise für Photovoltaik-Module sind in den letzten zehn  
Jahren stark gesunken. Solarstrom ist markant günstiger gewor-
den. Vor allem bei kleineren Anlagen gewinnen neben den reinen 
Anschaffungskosten weitere Kostenfaktoren an Bedeutung. 

Baukosten einer Photovoltaik-Anlage
'LH�$QVFKDIIXQJVNRVWHQ�IÙU�0RGXOH�����P2���:HFKVHOULFKWHU�XQG�.DEHO�IÙU�HLQH�3KRWRYROWDLN��
$QODJH� DXI� HLQHP� W\SLVFKHQ� (LQIDPLOLHQKDXV� EHWUDJHQ� KHXWH� UXQG� ����� )UDQNHQ�� 'D]X�
NRPPHQ�GLH�,QVWDOODWLRQVDUEHLWHQ�XQG�ZHLWHUH�3RVLWLRQHQ��*HUDGH�EHL�NOHLQHUHQ�$QODJHQ�DXI�
EHUHLWV�EHVWHKHQGHQ�*HEÁXGHQ�NÓQQHQ�GLH�NRVWHQWUHLEHQGHQ�)DNWRUHQ�UDVFK�GDV�'RSSHO-
WH�ELV�'UHLIDFKH�GHV�0DWHULDOSUHLVHV�HUUHLFKHQ�

Betriebs- und Unterhaltskosten 
3KRWRYROWDLN�$QODJHQ�VLQG�ZDUWXQJVDUP��6LH�PÙVVHQ�PHLVW�QLFKW�JHUHLQLJW�ZHUGHQ�XQG�HU-
IRUGHUQ�NHLQH�UHJHOPÁVVLJHQ�8QWHUKDOWVDUEHLWHQ��7URW]GHP�IDOOHQ�ÙEHU�GLH�/HEHQVGDXHU�HL-
QHU�$QODJH�HLQLJH�.RVWHQ�DQ��ZHOFKH�DXIJUXQG�GHU� WLHIHQ�$EQDKPHSUHLVH� IÙU�6RODUVWURP�
QLFKW�PHKU�YHUQDFKOÁVVLJW�ZHUGHQ�NÓQQHQ�
t� 'LH�:HFKVHOULFKWHU�PÙVVHQ�W\SLVFKHUZHLVH�HLQPDO�ZÁKUHQG�GHU�/HEHQVGDXHU�HLQHU�

3KRWRYROWDLN�$QODJH�HUVHW]W�ZHUGHQ�
t� 'HU�8QWHUKDOW�YRQ�*UÙQGÁFKHUQ�QLPPW�ZHJHQ�GHU�3KRWRYROWDLN�$QODJH�HWZDV�PHKU�=HLW�

LQ�$QVSUXFK�
t� 'HU�(QHUJLHHUWUDJ�VROOWH�ÙEHUZDFKW�ZHUGHQ��VRGDVV�EHL�$XVIÁOOHQ�UHDJLHUW�ZHUGHQ�NDQQ��
t� 6WURP]ÁKOHU��9HUVLFKHUXQJHQ��.RQWUROOHQ�XQG�$GPLQLVWUDWLRQ�VLQG�ZHLWHUH�.RVWHQ��GLH�

HQWVWHKHQ�NÓQQHQ��

'LH�%HWULHEV��XQG�8QWHUKDOWVNRVWHQ�VFKODJHQ�PLW�PLQGHVWHQV���5DSSHQ�SUR�.LORZDWWVWXQGH�
]X�%XFKH�

%HL�HLQHP�1HXEDX�IDOOHQ�GLH�NRVWHQWUHLEHQGHQ�)DNWRUHQ�ZHQLJHU�LQV�*HZLFKW��+LHU�NRPPHQ�
EHL�IUÙK]HLWLJHU�3ODQXQJ�6\QHUJLHQ�PLW�DQGHUHQ�%DXWÁWLJNHLWHQ�]XP�=XJ��+LQJHJHQ�HQWIÁOOW�
LQ�GLHVHP�)DOO�GLH�VWHXHUOLFKH�$E]XJVIÁKLJNHLW�

 Kostentreibende Faktoren
t� *HUÙVW�IÙU�GHQ�$QODJHQEDX
t� 8PEDX�GHU�(OHNWURYHUWHLOXQJ
t� $QSDVVXQJVDUEHLWHQ�DP�'DFK
t� $GPLQLVWUDWLYHV� 

�*HVXFKH��%HZLOOLJXQJHQ�
t� 6WHXHUSƅLFKW�IÙU�YHUNDXIWHQ�6RODUVWURP
t� %HUDWXQJ�XQG�3ODQXQJ�EHL�.OHLQDQODJHQ

 Kostensenkende Faktoren
t� 7LHIHV�=LQVQLYHDX
t� $E]XJVIÁKLJNHLW�GHU�3KRWRYROWDLN� 

$QODJH�YRQ�GHQ�6WHXHUQ� 
EHL�EHVWHKHQGHQ�*HEÁXGHQ

t� 0DVVHQSURGXNWLRQ�YRQ�3KRWRYROWDLN� 
0RGXOHQ�LQ�JÙQVWLJ�SURGX]LHUHQGHQ�
/ÁQGHUQ��YRU�DOOHP�LQ�&KLQD

Starke Abnahme der Kosten.  
'LH�=XQDKPH�GHV�0DUNWYROXPHQV�KDW�
]X�PHUNOLFK�JÙQVWLJHUHQ�0RGXONRVWHQ�
JHIÙKUW��=XVÁW]OLFK�KDW�VLFK�YRU�DOOHP�
LQ�GHQ�$QIÁQJHQ�GLH�9HUODJHUXQJ�GHU�

3URGXNWLRQ�QDFK�$VLHQ�NRVWHQVHQNHQG�
DXVJHZLUNW�

Entwicklung Modulkosten und Markt

����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����

�0RGXONRVWHQ�LQ�&+)���N:� �0DUNWYROXPHQ�LQ�*:� �0DUNWDQWHLO�&KLQD�LQ��

������*:
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����
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Preisentwicklung international: 
$XI�LQWHUQDWLRQDOHU�(EHQH�ZHUGHQ�
GLH�3UHLVH�ZHLWHU�VLQNHQ��6RODU-
VWURP�DXV�*URVVNUDIWZHUNHQ�LQ�
VRQQLJHQ�5HJLRQHQ�ZLH�3RUWXJDO�
ZLUG�VFKRQ�KHXWH�IÙU�ZHQLJHU�DOV�
]ZHL�5DSSHQ�SUR�.LORZDWWVWXQGH�
SURGX]LHUW�

Preisentwicklung Schweiz:  
'LH�ZHLWHUKLQ�IDOOHQGHQ�.RVWHQ�IÙU�
3KRWRYROWDLN�0RGXOH�KDEHQ�QXU�
QRFK�HLQHQ�JHULQJHQ�(LQƅXVV�DXI�
GLH�3UHLVH�YRQ�NOHLQHQ�XQG�PLWWOHUHQ�
$QODJHQ��,Q�GHU�6FKZHL]�NÓQQHQ�
GLH�6RODUVWURPSUHLVH�YRU�DOOHP�
GDQQ�ZHLWHU�VLQNHQ��ZHQQ�3UR]HVV-
DEOÁXIH�RSWLPLHUW�ZHUGHQ��*UXQG-
VÁW]OLFK�NDQQ�IHVWJHVWHOOW�ZHUGHQ��
GDVV�VLFK�GLH�*HVWHKXQJVNRVWHQ�
YRQ�3KRWRYROWDLN�$QODJHQ�MH�OÁQJHU�
MH�PHKU�LQ�HLQHU�ÁKQOLFKHQ�%DQG-
EUHLWH�EHZHJHQ�ZLH�DQGHUH�7HFKQR�
ORJLHQ�

Aktuelle Entwicklungen

.RVWHQGHFNHQGH�(LQVSHLVHYHUJÙWXQJ�.(9��9HUJÙWXQJVVÁW]H�6RODUVWURP�

:LHYLHO�0RGXOƅÁFKH"
(LQ�4XDGUDWPHWHU�3KRWRYROWDLN�0RGXO�SURGX]LHUW� LP�6FKZHL]HU�0LWWHOODQG�W\SLVFKHUZHLVH�
HLQHQ�MÁKUOLFKHQ�(QHUJLHHUWUDJ�YRQ�UXQG�����N:K��(LQ�GXUFKVFKQLWWOLFKHU�+DXVKDOW�EUDXFKW�
UXQG������N:K�6WURP��(V�HPSƄHKOW�VLFK�DOVR�HLQH�0RGXOƅÁFKH�YRQ����ELV����P2�SUR�+DXV-
KDOW��XP�GLHVHQ�%HGDUI�UHFKQHULVFK�]X�GHFNHQ��,Q�GHQ�%HUJHQ�UHLFKW�HLQH�NOHLQHUH�)OÁFKH��
ZHLO�GLH�MÁKUOLFKH�*OREDOVWUDKOXQJ�KÓKHU�OLHJW��DXFK�DXIJUXQG�GHU�YHUPHKUWHQ�ZLQWHUOLFKHQ�
6RQQHQVWXQGHQ��

Preisentwicklung.�9RU�]HKQ�-DKUHQ
ZDUHQ�GLH�,QYHVWLWLRQV��E]Z��$Q�
VFKDIIXQJVNRVWHQ�IÙU�6RODUDQODJHQ�
VHKU�KRFK��'DV�VSLHJHOW�VLFK�DXFK� 
LQ�GHQ�GDPDOLJHQ�$EQDKPHSUHLVHQ��
0LW�GHQ�LPPHU�JÙQVWLJHUHQ�+HUVWHO-
OXQJVNRVWHQ�IÙU�3KRWRYROWDLN�0RGXOH�
VLQG�DXFK�GLH�9HUJÙWXQJVVÁW]H�JH�
VXQNHQ��'DEHL�KDEHQ�VLFK�GLH�$EQDK-
PHSUHLVH�IÙU�6RODUVWURP�DXV�XQWHU-
VFKLHGOLFK�JURVVHQ�$QODJHQ�LPPHU�
VWÁUNHU�DQJHJOLFKHQ��)ÙU�.OHLQDQODJHQ�
JLEW�HV�VHLW������DQVWHOOH�GHU�.(9�HLQH�
(LQPDOYHUJÙWXQJ�
4XHOOH��(QHUJLHIÓUGHUXQJVYHURUGQXQJ�(Q)9

����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����

��

��

60

50

��

30

20

��

0

�ELV����N:� �ELV����N:� �ELV�����N:� �ELV������N:� �DE������N: 

9H
UJ
ÙW
XQ
J�
LQ
�5
S�
��
�N
:
K



10

Ökologie
Mittel- und langfristig wird der Photovoltaik eine grosse Bedeu-
tung für die Stromversorgung der Schweiz zukommen. Ihre Um-
weltbilanz ist im Vergleich mit anderen Technologien gut, weist 
aber auch Schwachpunkte auf. 

Heutige Stromquellen
'HU�6FKZHL]HU�6WURPPL[�VWHKW�PLW�VHLQHU�&22�%LODQ]�JXW�GD��'LHV�KÁQJW�QDPHQWOLFK�PLW�GHU�
:DVVHUNUDIW�]XVDPPHQ��6LH�EOHLEW�GLH�ZLFKWLJVWH�6ÁXOH�GHU�6FKZHL]HU�6WURPYHUVRUJXQJ��
ZHQQ�DXFK�PLW�EHJUHQ]WHP�$XVEDXSRWHQ]LDO��'LH�.HUQNUDIWZHUNH�ZHLVHQ�HEHQIDOOV�HLQH�JX-
WH�&22�%LODQ]�DXI��$EHU�VLH�VWHOOHQ�YRU�DOOHP�PLW�GHU�XQJHOÓVWHQ�(QWVRUJXQJ�GHU�UDGLRDNWL-
YHQ�$EIÁOOH�HLQ�5LVLNR�GDU��GDV�GLH�%HYÓONHUXQJ�DXI�ODQJH�6LFKW�QLFKW�PHKU�WUDJHQ�ZLOO��%H-
VWHKHQGH� .HUQNUDIWZHUNH� ZHUGHQ� QLFKW� PLW� QHXHQ� HUVHW]W�� %LRPDVVH� XQG� :LQG� VLQG�
ZHUWYROOH�(UJÁQ]XQJHQ��ZHLVHQ�DEHU�EHVFKUÁQNWHV�3RWHQ]LDO�DXI��'LHV�PDFKW�GLH�3KRWRYRO-
WDLN�QDFK�KHXWLJHP�.HQQWQLVVWDQG�]X�GHUMHQLJHQ�7HFKQRORJLH��GLH�DP�HKHVWHQ�LQ�GHU�/DJH�
LVW��GLH�NÙQIWLJ�ZHJIDOOHQGH�3URGXNWLRQ�]X�HUVHW]HQ��'LH�6WURPYHUVRUJXQJ�IÙU�GHQ�:LQWHU�LVW�
GDPLW� MHGRFK�QRFK�QLFKW�JHOÓVW��(V�VLQG�ZHLWHUH�3URGXNWLRQVWHFKQRORJLHQ�RGHU�/DQJ]HLW-
VSHLFKHU�QÓWLJ�

8P�GLH�MÁKUOLFKH�6WURPSURGXNWLRQ�GHU�6FKZHL]HU�.HUQNUDIWZHUNH�]X�NRPSHQVLHUHQ��EUDXFKW
HV�UXQG����7:K�6RODUVWURP��'D]X�PÙVVWHQ�UXQG�GLH�+ÁOIWH�GHU�JXW�JHHLJQHWHQ�'DFKƅÁFKHQ
PLW� 3KRWRYROWDLN�0RGXOHQ� EHOHJW� ZHUGHQ�� 'LHV� ZÙUGH� DEHU� DXFK� YHUPHKUW� ]X� 6WURP�
ÙEHUVFKÙVVHQ�LP�6RPPHU�IÙKUHQ�XQG�ZÙUGH�QLFKW�DXVUHLFKHQ��XP�GHQ�JDQ]HQ�:LQWHUEH-
GDUI�]X�GHFNHQ��%HVRQGHUV�ZHUWYROO�VLQG�GDKHU�QDFK�6ÙGHQ�VWDUN�JHQHLJWH�3KRWRYROWDLN� 
$QODJHQ��6LH�SURGX]LHUHQ�ELV�]X������LKUHV�6WURPHUWUDJV�LP�:LQWHUKDOEMDKU�

&22-Bilanz einer Photovoltaik-Anlage
,P�%HWULHE�VWÓVVW�HLQH�3KRWRYROWDLN�$QODJH�NHLQ�&22�DXV��+LQJHJHQ�VLQG�EHL�GHU�+HUVWHOOXQJ�
GHU�QÓWLJHQ�.RPSRQHQWHQ�GLYHUVH�(PLVVLRQHQ�]X�YHU]HLFKQHQ��5XQG������ IDOOHQ� IÙU�GLH�
3KRWRYROWDLN�0RGXOH�DQ��+LHU� LVW�GHU�&22�$XVVWRVV�GHU�IÙU�GLH�+HUVWHOOXQJ�HUIRUGHUOLFKHQ�
(QHUJLH� GHU� HQWVFKHLGHQGH� )DNWRU�� 8PJHUHFKQHW� DXI� HLQH� /HEHQVGDXHU� YRQ� ��� -DKUHQ�
VWÓVVW�HLQH�3KRWRYROWDLN�$QODJH�LQ�GHU�6FKZHL]�UXQG����J�&22�SUR�N:K�DXV��=XP�9HUJOHLFK��
'HU�KHXWLJH�9HUEUDXFKHUPL[�ZHLVW�LQ�GHU�6FKZHL]�HLQH�&22�%HODVWXQJ�YRQ�UXQG�����J�&22 
SUR�N:K�DXI�

(QWZLFNOXQJ�GHU�&22-Bilanz. 'HU�LQ�
GHU�6FKZHL]�KHUJHVWHOOWH�6WURP��3UR-
GXNWLRQVPL[��YHUXUVDFKW�KHXWH�VHKU�
ZHQLJ�&22��%HLP�WDWVÁFKOLFK�NRQVX-
PLHUWHQ�6WURP��9HUEUDXFKHUPL[��OLHJW�
GHU�$QWHLO�KÓKHU��ZHLO�KLHU�LPSRUWLHUWHU�
6WURP�HLQƅLHVVW��,QWHUHVVDQWHUZHLVH�
YHUVFKOHFKWHUW�6RODUVWURP�GLH�&22- 

%LODQ]��'HU�*UXQG��'LH�+HUVWHOOXQJ�YRQ�
3KRWRYROWDLN�0RGXOHQ��ZHLWHUHQ�.RP�� 

SRQHQWHQ�XQG�%DWWHULHQ�YHUXUVDFKW�
&22��'HP�VWHKHQ�DEHU�]ZHL�7DWVDFKHQ�

JHJHQÙEHU��'LH�&22�IUHXQGOLFKHQ�
.HUQNUDIWZHUNH�PÙVVHQ�VRZLHVR�HU-

VHW]W�ZHUGHQ�t�DXI�PÓJOLFKVW�ÓNRORJL-
VFKH�:HLVH��XQG�6RODUVWURP�YHUGUÁQJW�
QLFKW�GLH�XPZHOWIUHXQGOLFKH�:DVVHU-
NUDIW��VRQGHUQ�GHQ�,PSRUW�YRQ�VWDUN�

&22�EHODVWHWHP�HXURSÁLVFKHP�6WURP��
4XHOOHQ��.%2%�XQG�7UHH]H��6RODUELOGXQJ�6FKZHL]��6%6�

&22-Bilanz der Stromproduktion

(8�9HUEUDXFKHUPL[� &+�9HUEUDXFKHUPL[� &+�3URGXNWLRQVPL[� 6RODUVWURP� 6RODUVWURP�PLW�%DWWHULH
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1DFKKDOWLJNHLW�LVW�PHKU�DOV�&22

1HEHQ�&22�VSLHOHQ�ZHLWHUH�)DNWRUHQ�HLQH�UHOHYDQWH�5ROOH�IÙU�GLH�8PZHOWELODQ]�HLQHU�7HFK-
QRORJLH��$XFK�)UDJHQ�QDFK�5HVVRXUFHQ�XQG�QDFK�VR]LDOHU�1DFKKDOWLJNHLW�VLQG�]X�EHDFKWHQ��
3KRWRYROWDLN� EHVWHKW� KDXSWVÁFKOLFK� DXV�6LOL]LXP�XQG�$OXPLQLXP�� GLH� LQ� GHU� (UGNUXVWH� LQ�
JURVVHQ�0HQJHQ�YRUKDQGHQ�VLQG�� VRZLH�DXV�.XSIHU��6LH�ZHLVW� LP�9HUJOHLFK�PLW�DQGHUHQ�
.UDIWZHUNVWHFKQRORJLHQ�EHL�GHQ�PHLVWHQ�ÓNRORJLVFKHQ�)DNWRUHQ�HLQH�JXWH�8PZHOWELODQ]�
DXI��(LQ]LJ�EHLP�(QHUJLHEHGDUI�IÙU�GLH�0RGXOSURGXNWLRQ�LVW�LKUH�%LODQ]�ZHQLJHU�JXW��'LHV�IÁOOW�
MHGRFK�LQVRIHUQ�ZHQLJHU�LQV�*HZLFKW��DOV�3KRWRYROWDLN�$QODJHQ�ÙEHU�LKUH�/HEHQVGDXHU�UXQG�
������PDO�PHKU�(QHUJLH�HLQVSHLVHQ��DOV�IÙU�LKUH�3URGXNWLRQ�DXIJHZHQGHW�ZHUGHQ�PXVV�

Batteriespeicher
'LH�KHXWH�PHLVWYHUNDXIWHQ�%DWWHULHV\VWHPH�EDVLHUHQ�DXI�/LWKLXP��'LH�8PZHOWELODQ]�GLHVHU�
6SHLFKHU�LVW�GXUFK]RJHQ��,QVEHVRQGHUH�GHU�%HGDUI�DQ�/LWKLXP�XQG�.REDOW�IÙKUW�LQ�GHQ�$E-
EDXOÁQGHUQ�ORNDO�]X�JURVVHQ�8PZHOWEHODVWXQJHQ�XQG�VR]LDOHQ�6SDQQXQJHQ��'HP�VWHKW�JH-
JHQÙEHU��GDVV�%DWWHULHVSHLFKHU�GDV�3RWHQ]LDO�KDEHQ��GHQ�¹EHUJDQJ�]X�HLQHU�HUQHXHUEDUHQ�
6WURPYHUVRUJXQJ�]X�XQWHUVWÙW]HQ��

Wachsender Bedarf an Lithium. 
&KLOH�YHUIÙJW�PLW�GHXWOLFKHP�$EVWDQG�
ÙEHU�GLH�JUÓVVWHQ�/LWKLXP�9RUNRPPHQ�
GHU�(UGH��'LH�GUHL�6DO]VHHQ�GHU�$WDFD-
PD�:ÙVWH�ELOGHQ�HLQ�ULHVLJHV�/LWKL-
XP�5HVHUYRLU��:LH�MHGH�*HZLQQXQJ�
YRQ�5RKVWRIIHQ�LP�JURVVHQ�6WLO�KDW�GHU�
$EEDX�DXFK�KLHU�VHLQH�VR]LDOHQ�XQG�
ÓNRORJLVFKHQ�6FKDWWHQVHLWHQ��
5(87(56���,YDQ�$OYDUDGR�t�VWRFN�DGREH�FRP�

Recycling: 'HU�$EVDW]�YRQ�
3KRWRYROWDLN�0RGXOHQ�QLPPW�
ZHLWHU�]X��'DPLW�VWHOOW�VLFK�GLH�
)UDJH��ZDV�PLW�GLHVHQ�0RGXOHQ�
DP�(QGH�LKUHU�/HEHQVGDXHU�
JHVFKLHKW��6FKRQ�KHXWH�VLQG�DXI�
LQWHUQDWLRQDOHU�(EHQH�%HPÙKXQ-
JHQ�LP�*DQJ��(QWVRUJXQJV��EH�
]LHKXQJVZHLVH�5HF\FOLQJSUR]HVVH�
]X�RUJDQLVLHUHQ��XP�HLQHQ�PÓJ-
OLFKVW�KRKHQ�:LHGHUYHUZHUWXQJV-
DQWHLO�]X�HUUHLFKHQ��6RODU]HOOHQ�
VLQG�]X������UHF\NOLHUEDU�

Aktuelle Entwicklungen

Solarstrom: 6RODUVWURP�ZLUG�LQ� 
GHU�7HQGHQ]�ÓNRORJLVFKHU��+HXWH�
ZHUGHQ�GLH�PHLVWHQ�6RODU]HOOHQ�LQ�
&KLQD�SURGX]LHUW��ZR�GHU�6WURP�
QRFK�YRUZLHJHQG�DXV�.RKOHNUDIW-
ZHUNHQ�VWDPPW��:HUGHQ�3KRWR-
YROWDLN�0RGXOH�GHUHLQVW�PLW�
HUQHXHUEDUHQ�(QHUJLHQ�KHUJHVWHOOW��
ZLUG�VLFK�GHUHQ�&22�%HODVWXQJ�
GHXWOLFK�UHGX]LHUHQ�
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.DQWRQ�=ÙULFK
%DXGLUHNWLRQ
Amt für Abfall, Wasser,  
Energie und Luft
6WDPSIHQEDFKVWUDVVH���
�����=ÙULFK
�������������
ZZZ�HQHUJLH�]K�FK

-DQXDU�����


