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1. 7#B5 
� ċĎ6ţȖïȢ4ǟĭMȟ�I2��ǔ

Ēǡ5Cȑƺǡ5C�ÈǕïȢUn�Z�

`bi|<6ɛŬ7�ɶȲ4ɂʕ24-0

�I	2HL��ȣƮ©6Ɠ*$ňÖ7ė

��	4'4G8�ȣƮ©7(6ũɩØ1

�I22C5�ŷ"�ȑƺÛƓMŋI�2

�1�I�G1�I	 
� ŻƋ1C�ċĎ�ĩ6ËűčÈǕïȢU

n�Z�ǟʌ�ƚ��ƋƗǡ5ȫLJ0�

IF�54-0�*	��"*�ƚ�ŷ*

5C*G$ċĎǔĒÛƓ+�14��ċĎ

ȑƺÛƓ�36ǵŀ6C6��2��ɂʕ

7�ũɩȣƮ©52-0�ɶȲ4ɿŎ�2

4-0�I	 
� ËűčÈǕïȢUn�Z�6Ɓê�ĩÂ

6¿ɩĈ1�IlRh17�Ëűč2��

Ɯɧǡ4ǌő5ů�GJ0�H�$15�

�X�4�w�1��ɨ6p����fT

���Ɯȅ JF�2"0�I	?*�U

n�Z���T�jMũɩ"F�"0�I

Ė�6ȣƮ©17�ɨɲŰĿM�ăI�w

�1ƩµĔÜĨȀǤƞMŪ���6ǤƞM

ɭŖ$I2õƀ5�ċĎȑƺÛƓMǎ�Ü

��ȳGJIF�54-0�*(Stablo 
and Ruppert-Winkel, 2012)	lRh5�
�0�ȣƮ©��©24-*Un�Z��

�T�j7� G5Ùɦ$I2�ƽ JI

(Raupach, 2014) 	 
� ��1ɶȲ24I67�ċĎ6ȑƺÛƓ

M��5ȷI��2��ɂʕ1�I	ÈǕ

ïȢUn�Z�6ƁêĩÂ¿ɩĈlRh1

7�ÈǕïȢUn�Z�6šė2�(6Ȓ

Ɠ2"06ȑƺÛƓ5ɿ$IËƑ5�Ė�

6ȨǺ��I	*+"�(6Ė�7Ĉģ�

w�Dĳ�w�6C61�H�ȣƮ©�w

�16ȑƺÛƓMȚĥ5ȷ-*C67>2

N34�	 
� ��"*ɂʕMȵƬ$I*B5�w��

�5�IU]�a�ȑƺǬǻŘ(Institut 
für ökologische Wirtschaftsforschung: 
IÖW)7�Porter(1985)���2�K6�p
����fT���MǗ�I�21�ȉĥ

5ċĎȑƺ Ù¯·MȷI~j�Mɽǟ"

*(Hirschl et al. 2010)	�J7�Ǖǖʐ�
G@*ċĎ6GDP2õȝ1�I	 
� Ƌǹ17��6~j�MǗ�0�òʌƾ

ǌƆ6p����fT��MƜȅ"�ċĎ

 Ù¯·�2HL��ǥŧÛƓ5.�0�

ǑĊŻƋ5��0ÂřïȢ4ʀH6ďǮj

�dMǗ�0Ƚȁ$I	 
 
2.� ǖƚɨɿËƑ2 IÖWčċĎ Ù¯
·ËƑ 
� ŻƋ1C�ÈǕïȢUn�Z�5FIċ

ĎȑƺÛƓMËƑ"*Ǭǻ7�Ƣǽ5ȨǺ

 JF�2"0�I	�JG7>2N3�

ǖƚɨɿËƑMǗ�*C61�I	 
� *2�8�ʎƍG(2013)5FI�ǔĒǖ
ƚËƑǗċĎǖƚɨɿȭMǗ�*ĘʄÀǟ

ʌ5ɿ$IËƑ�ǫĲG(2012)5FI�Ə
àċĎ5��IÈǕïȢUn�Z�ĩÂ�

2HL�ʘØǟʌ6ȑƺÛƓ6ËƑ�Ƿ

Ɏ�Ƌȩ(2012)5FIšńǖƚɨɿȭMǗ
�*ċǉǟʌ6�Rt_R[�ËƑ��ƍ

G(2012)5FI�ƊɖpRWzbMÏƴǗ
"* CO2Ñƻ2ċĎȑƺÛƓ5ɿ$IË

Ƒ�Ƽɳ(2012)5FI�ƊɖpRWzbǟ
ʌ6ǌő�ǌŌ2ɂʕ5ɿ$IËƑ�ƐƋ�

Ƌȩ(2011�2010)5FI�šńǖƚɨɿȭ
MÏǗ"*ĘʄÀ�ʘØĩÂ5FIʊǗÛ

Ɠ5ɿ$IËƑ43���GJI	 
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� �Ÿ�ǳğŜȬÜ÷Ǭǻc�d�(2013)
5FI�šńǖƚɨɿȭMǗ�*ĘʄÀ�

ʘØ�ƪØ�ċǉ�pRWzbǟʌŹȹŁ

ȹ6ȑƺ�ǔĒ<6ƱêÛƓ5ɿ$IÞŢ

ǡ4Ǭǻ�ɷƍȘǬ(2012)5FIĘʄÀ�
ʘØM�Ŏ2"*�Un�Z�ȑƺ�ʊǗ

ǿ<6Ňʑ5ɿ$IÞŢǡ4ǬǻC�I	 
� 2HL��ƍG(2012)2� G5ʘØ�
ĘʄÀǟʌMíHÂJ*��ɨ6ǔĒ�

ċĎȑƺ�Ǽč6ÆǕǡċĎƗĵſƤ2ċ

ĎʊǗ×Ê�(6ŰȀĢŹ5ɿ$IǬǻ�

7�ȣƮ©�w�5ǆǅM�0�ĢȻǡď

Ǯj�dMC25�ċĎȑƺƱêÛƓM`

�{���`��"0�I2��ǅ1�¿

ʚǡ1�H�Ŷŷ4Ǭǻ1�I2��I	 
� ƣȇ5��0C�ǖƚɨɿËƑ�¿ȫ"

0�I»÷7õƝ1�I	*2�8�

Breitshopf et al.(2013)�Breitshopf et al. 
(2011a,b)�Breitshopf et al. (2010)� Lehr 
et al.(2011)17�lRhĈģ�w�5��
I� ?!?4ʌƾ�26ǔĒÛƓ�ȑƺ

ÛƓ�ʊǗÛƓ�Ƚȁ J0�I	Coon et 
al. (2012)17�P}�X6o�be]dĳ
5��I�ʘɚd�s�DUdo��v�

�k6ċĎȑƺÛƓ�ǯ J0�I	bx

R�ÈǕïȢUn�Z�ã§(APPA�
2009)17�bxR�Ĉģ�w�5��I
ÈǕïȢUn�Z�5FI� ?!?4ȑ

ƺ�ǰ§�ǔĒŇʑÛƓ�ǯ J0�H�

 Ù¯·2ʊǗÛƓ�żG�5 J0�I	 
� ��"*Ƚȁ7��2"0�Ĉģ�w�

4�"7�ĳ�w�5��0Ƚȁ J0�

I	�W�iQUt6ɤȫÍ5F-0�(

6�ŲÛƓ6ǭ�G" ��ǜǡ5ɁBG

J0�IǖƚɨɿËƑ7�Ėʖ6�ȁ2ƀ

ɾMǗ�0«Ŗ JIĈģ�w��ĳ�w

�6ǖƚɨɿȭMǗ�I�21�²ʔőM

ǭ±"0�I	2�K��ȣƮ©�w�5

�JMťË"F�2$I2�ȣƮ©ǖƚƜ

ɧ6Ģŕ�ȳ�4�4I2��ɂʕ��I	 
� ŻƋ5��IǖƚɨɿȭMC25"*Ë

ƑCõƝ1�I	ǖƚɨɿȭ7�Ĉ�w��

ȑƺǖƚĬ�w��ɴɬĿǨ�w��Ű¢

Ťġɴĸ�w�2�-*Åó5�kgve

S�ǡ5ċĎMʀġ"0ĪċĎß"0E�

�G�ĸǚƍ�w�5?1ÙĴ"0E�ɫ

ǵ5��0�3�"0C�(6Ðŀ�Ȉ�

4-0"?�2��ɂʕ��I(ĪɻɈ�Ò
Ĳ�2012)	 
�  G5�ǑĊÂřïȢ4Ĉ�w�16ď

Ƌȭ7�Ƅŷ6C61ĻŖ 17 ļŀ(2005
ļŀ)ȭ1�I	�6ĈȭMďƿ2"0�ċ
Ď6ǖƚɨɿȭ<2u��[eS� J0

E��G�(6ċĎȭ7�3�"0Cî�

C654G!IMŋ4�	 
� C�92.6ɂʕ7�ÈǕïȢUn�Z

��ƚ6ǌőM36F�5ȼ¯$I��2

��ÿʕ1�I	ÈǕïȢUn�Z�ǖƚ

7�źĞ6Un�Z�ǖƚ�Å©ǡ57�

ǫǄǃØ�ǫƭǃØǟʌ2�-*�Ʒĕ�

G6èŵɃɭ�ŏȲ24Iǟʌ�ƚ27�

ƖƋǡ5őɖ6Ǟ4-*ǖƚ1�I	 
� �6F�5�36F�5"0�ÈǕïȢ

Un�Z�6ǖƚƜŖMżG�5"0E�

��2���27�ċĎȑƺËƑ6ʓĎ5

��0�ƛB0ɶȲ4ɂʕ24-0�0�

I	�6ɂʕ5Ĩ"0�IÖW5FIp��
��fT��Pv��f7�ƆǢ4ǯþM

øN1�I	 
� IÖW~j�57�ǑĊ�ËűčʌƾDǉ
ÏǗŹȹ�pRWǊŵ6ɝɣ�®ȓ�Ɗɖ

Ǌŵ5FIǉʌ¬ȓ�ċĎɯʇǉ®ȓ2�
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-*�¡ȭǡ4y�ktV�W�G�ĽȄ

ą5L*Ip����fT���ø?J0

�I(Heinbach et al. 2014)	 
 �6F�5�ʌØ�ǉ®ȓ�pRWǊŵʓ
Ď5.�0�Ã06ŜȬ�v��kȴƟ5

��0�lRh6ĻČǡ4ȣƮ©5ɰǗï

Ȣ1�Ii	�6~j�7�lRhćƆ6Ǎ

Ư5óL&0ȹȷ J0�H�¥ƚ6ìǢ

ő�Ǖǖőĸđ�ɓɹ�w��lRh6ɂ

Ƕ`bi|2�-*�lRhǌƆ6ŝÂj

�d�ø?J0�I	 
� "�"��6Pv��f17�Ǵɛ¿6

ĈǌƆ6j�d�ÂřïȢ1�H�ǶÐŀ

�ɰǗïȢ1�J8�ŅȾĈ5CǴɛïȢ

1�I	ŻƋ1C��"*j�d7�ġ6

Ȅą5��0ÂřïȢ1�I�G�ŻƋ5

��IɰǗCïȢ24I	 
� ċĎ6 Ù¯·Mȼ¯$I5�*H��

6~j�5��0�?%ďƋ24I67�

ÈǕïȢUn�Z�ŜȬ6p����fT

��5"*�-0�ĩÂ JIY�q`i

Q�(kW)�ǌġŜȬ6ʌƾ�26Șē�M
ËƑ$I�21�I	�6ËƑ7�ÈǕï

ȢUn�Z�5ǥŧǡ5ɰÌ4Șē�5F

-0ȴġ JI	(*2�8�ÈǕïȢUn
�Z�ŜȬ6Ȳȍ�Ǖǖ�ĩÂ�ɪā5ŏ

Ȳ4_�sbǿ	) 
� p����fT��7�ÈǕïȢUn�

Z�Źȹ6Ɲ
4�Rt_R[�6ƥʆM

ëž"0��Ɲ5�4 .6ƥʆ5Ëȵ J
I	(J7��ă+�ȷȁ JI��`b

i|ȯɧƥʆ����ȷǛ�ĩÂƥʆ�2�

��ɪā�ȗţ(O&M)ƥʆ����`bi
|Wx��d�ƥʆ�1�I	?*�Źȹ

6ȡǗļŲƉɾMɥ"0�ȕȖǡ5�ļ


ǟǕ$IÛƓCø?JI(ȭʟ)	 

� Å©ǡ4ƥʆ2"07���`bi|ȯ

ɧƥʆ�27��LEIȹ¹6ȯɧƥʆ1

�I	*2�8ʘØǟʌ6đó7�ǟʌƠ

Dd���u��l(ȞƖ)436�2MŤ
$	��ȷǛ�ĩÂƥʆ�27�ďǮĴ��

ɪŮ�ȊȔɨȊ�ȹ¹ȐǼ436�2MŤ

$	��ɪā�ȗţ�ƥʆ27�ȑāȂǒ

6ŜȬǡ¸ʐ6�21�±ĠȂǒ�±ʃ�

ĉċɑ¶¡�ĕɳɕƋ5FIɕɹɃɭ43

�ø?JI	��`bi|Wx��d��

ƥʆ27�§ǰȑā�Gǖ@Ê JIŘŋ

6�21�Å©ǡ57��ƚȠ6Ƕł�ŉ

Ïǁ�ċŸǶì43�ø?JI(ɅĦ�2013)	 
� ďǮǬǻɽǟ2�Źȹ6ȵ©7� G5

Î6ƥʆ2$I��(JG6ċĎ�w�1

6R�q[k7�(6�6ƥʆ2Ƨ=0 

>3ė��4�*B���17ȿ"�ȶê

"4�	(J1C�(6ċĎʊǗD Ù¯

·×ɧ<6ɌǏ7�Șē�Pv��f5ø

?J0�I	 
� p����fT��6 4.6ƥʆ7�(
J5ø?JIǌġ6ŜȬ5F-0� ?!

?4p����fT��6bigv5� 

G5ȎËß JI	`bi|ȯɧ57� 

?!?4ɳü6ȯɧ�Ǖǖ�ø?JI	O

�����( ��*)�

$� ,-/1����

%� ��3����


������(!�����)�

&� ��3�	�#�"���

'� ,-/1+024.4��

 
ÊŘʞHeinbach et al. (2014)FH«Ŗ 

ȭ 1� ÈǕïȢUn�Z��ƚ6 
p����fT�� 
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ʜMƥʆ17�}�im�bDǊŵɒ2�
-*üǤ�ø?JI	`bi|Wx��d

�ƥʆ17�Un�Z�Ǖǖ5FIÏǢ 
2�ɿɨ$IċĎǶì�ø?JI	 
� (J)J6p����fT��ƥʆ5�

�0�ǌġŜȬ6ŝɕ6ɒǗƜɧ2�`b

i|Wx��d�ƥʆ6Șē��Ƭġ J

I	p����fT��6òbigv5�

�I�´
6ɒǗ�ɵË JI�21�ò

bigv5��IÊƎʛMȷȁ$I�2�

ïȢ54I	 
� "8"8�ɒǗƜɧ7ŝɕ]bk2Ǧɿ

$IǍŕ5�H�ɳËǡ5�ÔƢǡ4ŝɕ

ɒǗ5Ǧɿ$I�2�LJ0�I	�6F

�4�q�c�i�aMw�b2"*Pv

��f7�ǌġ6ŝɕ]bk6ɒǗƜɧ5

Ő#0ïȢ54IC61�H�(JG7�

Ƅɠ6ĸđËƑ��ƚȼ¯Đùƃ435C

ǯ J0�I	 
� p����fT��6ǌġƥʆŝɕ5F

-0Ǖ#I���"*�ǥŧɒǗ2ìÂ5

Ù�� G5�Wx��`��ìÂ�Ǖ?

JI�254I	�ŀʀH6ŝɕɒǗ27

Ĩǈǡ5���"*ɒǗ7�Źȹ6ȡǗļ

ŲƉɾ��ƦļǟǕ$IC61�I	ɪǗ

Ɖɾ��Ȯ³6*B6ɳü�ǟǕ$I	(

JG7�p����fT��6`bi|ȯ

ɧƥʆ5ȷ�"0��4�J84G4��

ɢÙǡ4ɳüʍȲ1�I	 
� �6~j�7� Ù¯·6ȷȁ5��0�

R�X|�Pv��f(income approach)
MɘȰ$I	�6~j�5��I Ù¯·

7�Ĉƨ§ȷ5��Ingk6 Ù¯·(Ș
 Ù¯·	 ƻ¯½æ)2�Ȥ$I	 
� ?%�ÈǕïȢUn�Z��ƚ6p��

��fT��5��0×Ê JI�¥ƚ6

Ćʟ� ȣƮ©6 Ù¯·6Ȳȍ 

ÊŘʞHeinbach et al. (2014) 

3.ŚZ\�9 #2°ƀŖ
¤ƿƪǇ¶ôſĽŲƍæíŚ�

ş/ÖJćƕƯǇƚǏſƊƍZ\ƀ�9 #Š
ǑHirsch&et&al.,&2010,&Kommunale)Wertschöpfung)durch)
Erneruerbare)Energien,)SchriHenreihe&des&IÖW&196/10ǒŋŋ�

revenues, on the other hand, flow directly into the muni-
cipal treasury.

Profits
To determine profits at each step of the value chain, the op-
erating profit margin is utilized, which compares the annual
profit (before taxes) of an enterprise to the turnover
achieved in the same period. In this case, before-tax results
were used for the calculation. The profit-turnover ratio is
drawn from statistics compiled by Germany's central bank,
the Deutsche Bundesbank [9], which extrapolates figures
based on data from the annual financial statements of
German companies for the years 1997 to 2009. These
pooled data include results from approximately 140,000 fi-
nancial statements per year of non-financial enterprises,
including both incorporated and non-incorporated com-
panies. The classification of enterprises according to busi-
ness activity in the Deutsche Bundesbank study is based on
the German Classification of Economic Activities (WZ-
2003) from the Federal Statistical Office. Because the various
REs are not specifically itemized here, comparable branches
for each value chain step were consulted. The average
profit-turnover ratios of the various branches were used to
establish a mean value for the years 2000 to 2009. In two
cases, a different method had to be applied. For the assess-
ment of the profits in the system operator stage, before-tax
earnings were calculated with the help of average return on
equity for each of the corresponding RE technologies; this
information was drawn from the Renewable Energy Sources
Act (EEG) Progress Report [10]. The profits earned in con-
nection with the provision of wood fuels were calculated
from turnover minus cost of provision.

Employment and income effects
Income effects as a function of turnover are determined
for each of the value chain steps; in addition to the data

on income, this method also provides results on employ-
ment effects. Initially, the employment effect is calcu-
lated as the number of persons employed. The Federal
Statistical Office publishes figures on employment num-
bers and turnover according to business branches fol-
lowing its own German Classification of Economic
Activities (WZ-2008); these figures, broken down by
branch, are allocated to the corresponding steps of the
value chain. Thus, an indication of jobs per euro of turn-
over can be determined, which, when multiplied by
turnover per kilowatt (kW) of installed capacity, yields a
figure for the number of employees per kW. Wages and
salaries in euros per kW are determined on the basis of
average gross annual income in the business branch of
the corresponding value chain step, as determined from
Federal Statistical Office sources.
An exception is the calculation of management salaries

for the system operator stage. Here, typical specific man-
agement compensation figures on a per kW basis were
drawn from an analysis performed as part of the IÖW
project EXPEED [11]. The number of employees per kW
is then determined as the quotient of the specific income
and a typical gross monthly income for the correspond-
ing Federal Statistical Office occupational category. In
the case of the provision of wood fuels, the employment
and income effects are determined on the basis of the
specific working-time requirement for each of the value
chain steps.

Taxes
Calculation of the tax load of an enterprise is dependent
on its corporate structure. The enterprises generating
value added are therefore subdivided into incorporated
and non-incorporated companies in order to account for
differences in tax treatment. The calculation of net in-
come is derived from gross annual incomes of the

municipal 
value added

after-tax profits
of the participating 

enterprises 

taxes 
paid to the 

municipality

trade tax
(almost entirely paid to the 

municipality)

municipal share 
of income tax

net incomes 
of the employees 

involved 

Figure 1 Components of municipal value added.

Heinbach et al. Energy, Sustainability and Society 2014, 4:1 Page 4 of 10
http://www.energsustainsoc.com/content/4/1/1

Source&:&Heinbach&et&al.&2014�
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Ïǁ2Ŋƚý6ȓ��ȳǺCGJ�¥ƚ2
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�27�(6¯Ɨȹġ�ĚŅ1�I�26

Ȼ1�I	 
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ƋǬǻ17�ċĎ Ù¯·×ɧ6ɫÕ4ȁ

ÊMɱ�I*B�ÆȺ��żǩ1�Ip�

���fT��6bigv5.�07�ċ

Ď Ù¯·2"0ȷ�"0�4�	(6�
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6ċŸǶì6óȷ·2"0ƫBGJI	 
� �6F�5�òÈǕïȢUn�Z�ŜȬ
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Âř1�I�p����fT��6ƥʆD�

(6ÂJĝ5�Ibigv5��I�ďǮ
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