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Energy Safety

renewable energy sources, RES

2008

(Solar City) (Wind Farm)



89

EWEA

2020

3.5

22

8,000MW

28

2000-2010

2,800

150MW

10

IC

91

25.7-35

KM






Pilot Projects
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Inverter

IC

gearless

3
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joint - manufacturer

2

FRP
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2009
2010

17 1
667

2020

(Sol ar

2,110

City ) Wind

Far m)

146
456
2,667



(Sol ar City)
(Wind Far m)
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2001
1,400

25,000

BTM Consult Aps—World Market 2001

25,000 (MW) 520
1995
2001 46
MW 300MW
2-1 10
(MW) [ 2001 (MW)

8,753 2,640

4,261 1,706

3,335 933

2,417 120

1,507 287

697 308

485 76

483 39

399 59

300 150

24,927 6,824
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2-1 10 1998~2001
80
80
90
90
10

2000
1991

(Electricity Feed Law) 16.61

2000



1,500

1,800 (MW) 1991 56 (MW)
2001 8,753 (MW)
33,000
(MW)
350 1000
25,000
2000 7 27
2030 17,000(MW)
20,000 25,000(MW)
2004 21.3
2007 Borkum
2001 11,500
8,753MW 35% (German Wind
Energy Association) 1991-2000 10
110 70 10 65



(Electricity Feed Law)

2.67 |/ 1.82

1990 1999
54%

1989 100 MW
Program) 1991 250MW

250MW

2000 4 1
to Renewable Energy Sources)

2025

20,000~25,000 MW

()
2001

1991

90%(

)

Enercon

(100 MW Wind

25%

1996

(Act on Granting Priority

2%

2,417 MW



1979
30%
1989 1985
85%
21 (Energy 2I)
( 1999 )
50%
80% 10 (
1980
30 50%

10

18%

(1972-1979)

80
1992
1993
1996 4
2005 1,500MW
2030 5,000MW

(private sector

2001

3,000MW 1994

90



2001
40 MW Middelgrunden

Horns Rev 160 MW
Rodsand 150 MW
2030
5,500MW

()
2001

2001 8

(Electricity Sector Act)
2010
1998

12
Promotion Plan 1999~2010)
12%

3

(20 2MW )

2002 10 ;
2003
50%
4,000 MW

3,335 MW
1997

1997

12%
(Royal Decree);
1999
(Renewable Energy
2010

2006 9,000MW



1997 1,500 2000 840 2000
94%

()
2001 4,261

MW 26
80
1970
1978 (Public
Utilities Regulatory Policies Act)
(Production Tax Credit)
25% 25%
(California Wind Rush)

1985
1992
(Energy Policy Act)
; 80
Enron (
GE Wind Power)
1999 (Renewable Portfolio

Standard)



2003
()
2001
1982
Source) 1992
Energy Source)

1993

Five-Year Plan)

2001 915MW
2001
(2002) 3

1,507 MW

(Department of Non-Conventional Energy

(Ministry of Non-Conventional

45,000 MW
(Eighth
600 MW
1995 1996
1997 900 MW



2-2 2001

C ) (MW) (%)
Vestas ( ) 1,648 24.1
Enercon ( ) 1,036 15.2
NEG Micon ( ) 874 12.8
Enron ( ) 865 12.7
Gamesa ( ) 648 9.5
Bonus ( ) 593 8.7
Nordex ( ) 461 6.7
Made ( ) 191 2.8
Mitsubishi ( ) 178 2.6
Repower ( ) 133 19
BTM Consult Aps—World Market 2001
1990
1998
1990 9 (1000 Roofs)
1 5KW 70% 1995 2,250 5.6MW
1996 oMW 20MW



1999 300MW 3,843
10.1IMW
0.91DM/KWh($0.51USD) 20
1992 1994
2000 15,000 1998
10KW
( )
PV Homes
3MWp 20MW 1997 2.5MWp 1999 5MWp
2001 1I0MWp 1997
550kwW 1997  (400kWp) 37.5%
2-3
1994 | 1995 | 1996 | 1997 | 1998 | 1999 2000 2001
2564 | 3885 | 3885 | 530 | 537 | 608 | 74.79 100.3
1650 | 1640 | 21.20 | 350 | 492 | 80.0 | 1286 | 171.22
2170 | 2010 | 18.80 29.3 33.5 40.0 60.66 86.38
560 | 635 | 975 9.4 187 | 205 | 2342 32.6
Total 69.44 77.6 88.6 | 1258 | 1549 | 201.3 | 287.65 390.5
()
1992
2000
60
MW 2002 (
28.8 kW/ 3.7 kW/ 22.2 KW/ )

10




1994

30%) 1995
2600
32MW 1998

70~80
1998
32.9~37.6 12
50

2000
36,740

()

Roofs) 1 5KW
56 MW 1996
1999

(300 MW) 1999

9423

8MW 1997

14,000
4,600 MW

1994

3KW
1023

2010
5,000 MW

1992
1999
1/2 2001
2/13

KW

9,520

1990
70% 1995
6 MW

(1999-2004 )
6,000

1990

1996
9400

2,250

49%(
8000

1/2~1/3

50

(1000

20 MW

70

1997



DM 6000/ KW 4.75 10

1999 2004 300MW
1 40~50
DMO0.33/KWh 2000
2.3 11
()
1999 2010
2000 80MW 2010 3000 MW
“Million Roofs Solar Power” DOE (Department
of Energy) 2010 solar energy system
PV 1990
PVMar (D PV module (2
PV ; (3) ; (4) PV Scale
up 5A phase 60-100
million Phase4A 30 million
DOE
PV
PV
2001 DOE



DOE 15
SMUD 1998~2002  10MW
45 USD3000~8000 2600
USD3/W 2000 1 35
PV $10500 PV
$250000 PV 25
()
1997
110,000 MW
3.1.2 2020 1,450 MW
1997
(HFL)
(1HFL= 16 )
1. 2000 30%
2.
3.
4,
5.
( )
()
1992-1996 170 800K W
1997  1~100KW CHF3000/KW
USD2000/KW 25

13



()
1997

50

50 83.3 15

2-4 1999~2001

1999 2000 2001

SHARP 30.0 3 50.4 1 75.02 1
BP SOLAR 325 1 41.9 3 54.2 2
KY OCERA 30.3 2 42 2 54.0 3
SIEMENS 22.2 4 28.0 4 39.0 4
SOLAR
ASTROPOWER 12.0 6 18.0 5 26.0 5
RWE(ASE) 10.0 ? 14.0 7 23.0 6
SANYO 13.0 5 17.0 6 19.0 7
| SOPHOTON 7 18.02 8
MITSUBISHI 12.0 9 14.0 9
PHOTOWATT 10.0 7 14.0 7 14.0 10
TOTAL 160.0 235.3 336.24
WORLD TORAL | 201.3 287.65 390.5

2-

14




2.1 2010 2020
2010 2020 8%
2-5 2000-2020 (Quadrillion Btu)
2010 2020
( ) ( )
238.7 20 8.4% 259.9 245 9.4%
, 135.0 135 10% 1485 15 10.1%
: , [72.6 5.4(7.4%) 78.4 76 9.7%
311 1.1(3.5%) 33.1 1.9(5.7%)
63.0 34 54% 75.7 49 6.5%
47.3 2.4(5%) 57.3 2.9(5%)
15.6 1.0(6.4%) 18.3 2.0(10.9%)
198.5 156 7.9% 2721 255 9.4%
, 126.4 . 172.6 175
26.2 11 34.3 15
15.8 0.9 20.6 11
30.1 — 447 54
500.2 39(7.8%) 607.7 50(8.2%)
:EIA Outlook 2000
2- 15




10.20

availability
97% 1980 60%
3.5MW 4~-5 MW
kW 1,000 1980
40 5
2-6
1980 2000 2005
<100 600 ~ 1,000 1,000 ~ 5,000
60 % 97 ~ 99 % 98 ~ 99 %
500 2 1,100 /A 1,250 /A
4,000 / 1,000 / <900 /
40 5~6 / 3~4 /
2-7 2001
(MW) (MW)
2,640 8,753
1,706 4,261
933 3,335




287 1,507
308 697
150 300
120 2,417
83 272
76 485
59 399
6,824 24,927
()
2025 2%
20,000~25,000 MW
2007 Borkum
200 200
()
1996 4 21 (Energy 21)
2005 1,500 MW ( 1999
);2030 5,000 MW 50%
Horns Rev 160 MW 2002 10
: Rodsand 150 MW 2003
2030 50%



5,500MW

4,000 MW

()
(Electricity Sector Act) 2010
12%
12 (Renewable Energy Promotion Plan
1999~2010) 2010 12%
2006 9,000MW
2-8 1996~2001 BTMConsult ApS
MW MW
1996 1,292 6,070
1997 1,566 21% 7,636 26%
1998 2,597 66% 10,153 33%
1999 3,922 (3,120) 51% | 13,932(13,273) 37%
2000 4,495 (3,744) 15% | 18,449(17,017) 32%
2001 6,824 (4,493) 52% | 24,927(21,510) 35%
— 40% 33%
* “Wind Force 10”
2-9 2020 12%



MW MW MW TWh
2001 | 24,900 6,800 10 56,000 25% 54.5
25% 2002 | 33,400 8,500 1.0 64,500 25% 73.1
25% 2003 | 44,025 10,625 1.2 75,125 25% 96.4
25% 2004 | 57,306 13,281 12 86,193 25% 125.5
25% 2005 | 73,908 16,602 | 1.4 100,027 | 25% 161.9
20% 2010 | 233,905 44,824 15 219,917 | 25% 512.3
2008
15% 2015 | 610,001 98,168 15 473,209 | 28% 1,496.2
2013
10% 2020 | 1,261,157 | 150,000 | 1.5 907,313 | 28% 3,093.4
2016
0% 2030 | 2,571,277 | 150,000 | 1.5 1,906,032 | 28% 6,306.8
2021
2040 | 3,044,025 | 150,000 | 2.0 2,654,066 | 30% 7,999.7
BTM Consult ApS “Wind Force 12"
PV
20 2005 810MW
2005 2000 2.31 2,161
42 KW
2-10 (Source  Strategic Unlimited, April, 2000)
2000 2001 2002 2003 2004 2005
(MW) | 250 300 400 500 650 810
127 166 229 295 380 491
(MW)

2-

19




Ludwig Bdlkow Stiftung

1998

35

100

40%
2001 400

2003

35



o o 2 25 328
217
121 99 1 0.01 0.15

2020
2050

1991
16.61



7,879

1,700
6,919

1000

25,000

2000 7 27

2030

2004

2007
200

20

1999

4,443

2000

1991 56

33,000

17,000

20,000 25,000

Borkum

200

22

85

1,500
2001

350

21.3



20% 25%

1992
BP Solarex
(17%) Kyocera(17%) Sharp(14%) Siemens Solar (13%)
1997 500
Gelsenkirchen
1300
25 7000
Shell International Renewable Peter
Langcake
21 2010
60

Ludwig Bdlkow Stiftung

1998



Adolf Goetzberger

2002
Hustedt

2001



35

2003
35
2001
11,850
2001 3,000
10%
5000 8%
0.001 0.32

110 =

100
40%
400
930
150~170
2000
1,900
4,000
8%
400
0.1
3.5

25



(NRW)

1980

(NRW) —

(NRW)

1980
1982

26

1984



(1996)

AG

1991 ( REN-

1987

)

2- 27




1987

2000

NRW REN

1991 AG
1995
REN

1996

15



REN

REN
RAVEL
00O
16
1991 2000
AG
1987

(Bundeslander)

2000

600

2000

REN



42,000

REN
2000
1999
REN
REN
20
REN

2001

918
1988

1600
REN

6,454

100,000
REN
2001
0.99

1999 11

30



Herne Mt. Cenis

pit-gas
. Herten bio gas
18,000
72
40-60 65 440
40 88 kw

50 1997

. REN



1998

3300

Science Park Gelsenkirchen

1120
280,000
45
9,000
2,000
210
REN
210
Flabeg

1985 1995
300
1995 MIPIM
1996
1990

Shell

32



1990

2001 6 22 2010
( )



( ) MITI(Ministry of International Trade and

Industry; )
2010 3000 MW/( )
6Mtoe
(fixed quota system) (RPS)
1990 1995
12 8 Monju Fast Bleeder 1997
Tokai 1999 9 30
1997 12
(UNFCCC) (COP3) COP3



90
(

)— (independent power

producers |IPP)

2000 3 2MW
METI
1995 5 (Env. NGOs network, GEN)
1999 5 750 250
1999 12 : MITI
2000 4
2000 5 :MITI (RPS)
2001 3 :MITI 2010
3000MW

2001 6 : RPS
2001 6 RPS



2003

1993
Tachikawa dashi
30
400kW 600kW

(

1990

)

100 kW( )

1994

100kW
3.5MW

36



2007 Borkum

200 200
D) (2)
3) (4)
Q)
1
24.3
7,095
2010 1990  7.5%
220 478
139,000
3,800 2.82
2005
1998 20% 2004 7,310



5.42 2030

5,500 12,045
8.93 8,251
4.79
2005 1990 20%
2005 21,906
12.71
945 55
2010 1990  25%
2004 2,635 1.54
2020 2,750
5,999
3.49 1999 606
32 2010
1990  20%
2004 2,873 1.5
2010 3,450
7,555 3.95
2-11 2004
21.3
2-11
[ / (%)
24.3 0.007095 0.08
2010 478 0.139 16
1990  7.5% ( )zzo



3,800 2.82 247
7,310( 2004 ) 5.42 475
2005
0
1998 20% 12,045 8.93 31.3
(2030
5,500 )
8,251 4.79 19
2005 21,906 ( 2005 12.71 50
1990 20%
945 0.55 53
2,635( 2004 ) 1.54 14.8
2010
1990 25% 5,999 3.49 334
(2020
2,750 )
606 0.32 0.1
2,873( 2004 ) 15 45
2010
(2010
3,450 )
* 1999 12 31

2- 39

60




12

8-9

60

- 40

9-10



MCP (Measure Correlate Predict)

Européische Wind Atlas

Methode, WasP

1500
Mathies 6
(Voluntary Observation Fleet, VOF)
VOF
VOF
Mathies
3.



24,000

180%

55%

2-12

40
30

321,000
307%
63,200
38%
75,500

431,500

32,200
1708%

2-12

10

986,000

136,000

237,000

550,000



986,000 321,000 307
24,000 63,200 38
136,000 75,500 180

237,000 431,500 55
550,000 32,200 1708
2.5

2- 43




50

Vindeby  Tunoe Knob

2.3

Bockstigen

40

Blyth Harbour



2.5

(HGU)

100

100

40
80

120

1000

50

45



110,000

30

150,000
( 2 4 8
2-13
869 %
30 50 70
35.3-38.2 435-51.2 38.8-475
8.8-13.3 10.9-185 9.7-233
31.2-67.2 44.3-82.8 57.2-1135
7.4-239 7.4-239 7.4-239
82.7-1426  106.1-1764  113.1-208.2
82.7% 142.6%
2 46



50

2-4

20

113.1%

2-4

106.1%
208.2%

176.4%

2-13

70

869 /

7.8% 30% 70%

0.003

95%

95%

7.5%

2%

869 /
35%

20

60

10

3830 2-15



2-15

60 O
60 72 | 7.7 | 80 | 83 | 88 | 9.0 | 95
/
/| 2484 | 2800 | 3020 | 3175 | 3460 | 3580 | 3830
91
6.1
7.5 30 50 70
3585 2-16
2-16
30 50 70
3280 3520 3585
60 8.5 8.9 9
/

48



2.3

- 49



31

2001~2004

2005~2010

2011~2020

R/D

R/D

R/D




/ R/D

R/D

R/D

3,000 MW 1,000MW
2,000 MW)

. 20002004 2 0 MW(
100 MW)
. 2010 500 MW
. 2020 2, 000MW (2002 )
200 8 :
2020 1,500MW
(1999~2004) (2005~2020)
1. - (1999~2004)




(1)

(2)

(3)

2. - (2005~2010)

(onshore
(bf shor e)

3. - (2011~2020) :
18 MW

50 % 16, 000



250MW

3)

200 8:

(Wind Far m)

2008

200 MW



(Solar City)

1)

95 %

4, 500MW

200 8:

2)



1. (929% ) :
2 . (93-)94
3. (95-)9: 6
3.
KW 1.6
50%
89.03.22
50%
KW 15
KW=KW
91.03.06 ( P)
10Wp







(1)

(2)

(3)
R&D



inverter



1. (solar cell) -
2. (solar ouul e) -
3. (application)
28
3.
1988 |9 5MW 5
1999 |5 5MW 6.2
2000 |- - - 80 2
2000 |2.5 2 MW 3.1

3-10




2001 2.5 5 MW

2002 2.5 5 MW

2002 1 2 MW

311




8.54MW (2.64 MW)

(2. 4MW) 3. 5MW
200 300 MW
50 60 10 0 MW
200
30 0 MW

312



91 9 48
650 Wp
5
Wp Wp

89 7 55.2 788 6 35.2 528
90 15 121.1 1816.5 11 95.6 1426.47
91

22 176 2604 17 131 1954

313




30%

1 N OO I 1O O



- N o <



(1)

(2)

(3)

R&D






i nverter

77 )



(solar cell) -

(solar ouul e) -

(application)



(

(

(

)

)

)



- N O <

4- 8



89 22
91
5-1
5-1
( )
1.

1 1,500 3,000 15-20%
89.01.26 2 1,500 3,000 2.

3. 1,000 2,500

4.
89.03.22 KW <1.6 <50%




<50%

KW <15
( KW=KWp)
91.03. 10Wp
91.01.30
1. 13%
2.
3.
2125 -2.25
89.07.19
1. 20%
2. (
0.3~05 )




D)

(2)

(3)

22

16,000

1999 2004

18MW
89

50%



250MW

2008:

(Wind Farm)

200MW



D

2
©)
R&D :
1. ( )
2.
3 ( )
2008:
(Solar
City)



1)
2)
3)

2

3

(92 96

(93-94

(95-9.6

):

):



2008:



10 11
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5- 12



5- 13



5- 14



5- 15



5- 16



- 17



11.

- 18

10.
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19



- N M <

20
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2020 3,000
EIl Anermgfyol mati o OAOglency

1999 32 Quadrillion
Bt u 8. 6% 3 %
2020 50 Quadrilli@aéen Btu
O EXC
2020 1998 1
EWE A

2000-2010

25.7-35 8, 000 MW 2, 800
IEA I nternati oAh@aen &€nkoQ@Qy
2020 25,800 TWh

"pusiness "as usual Wnd Forcel?2

( EWEA) 2004-2010 25 %
(2010 235,002MMWp-2020 20 %
2020 1,260, 000MW 3x106GWh/ year
12 % 170



6 -1 2020 12%
MW MW TWh
MW
2001 24, 9060, 8001L. 0| 56, 000D5% 54. 5
25 % 200R 33,408, 500.. 0, 64, 50D5%| 73. 1
25 % 200B 44, 02150, 6215 2| 75, 1255% 96. 4
25 % 2004 57, 30163, 28l1L 2| 86, 198B5%| 125 .5
25% 200p 73, 90186, 6012 4| 100,|025%| 161, 9
20% (2010 233,/94045, 8214 5| 219,|925% 5123
2008
15% (2015 610,098, 1618 5| 473,(228%| 1, 496. 2
2013
10% 2020 150,000| 1.5 907,313 | 28% 3,093.4
2016 1,261,157
0 % 2030 150,000 1 . 5 28% 6, 306. 8
2021 2,571,277 1,906/, 032
2040 150,000 2 . O 30%| 7,999.7
3,044,025 2,654, 066
BTM ConstWithdApF'r ce 12
2020
1,500MW 2010
300MW KM 3.5
10
6- 2
1980 2000 2005
< 100 600 ~ 1,000,000 ~ 5,000
60 % 97 ~ 99 %|98 ~ 99 %
500 / ?/ 1,100 / ’ 11,250 /i




000 / 11,000 ~900
/ 5 ~ 6 3 ~ 4
10 300MW

6-3
/
(
)
/
(
)
/ /
( (
)







oi nt - manufacturer
FRP
gearl ess [



PV 20 2005 810 MW
11 2005 2000 2.31
2,161 42 KW
15/
P\/
300MWp
( )
64 PV (Source Strategic Unlimited, April,2000)
2000, 2001 2001220032004 200
250, 300, 400, 500, 650/ 810
( MW)
127, 166 229 295 380 491
( MW)




28

28
6-5
2000 |- - - 80
1988 |9 5MW 5
1999 |5 5MW 6 .
2000 [2.5 2 MW 3.
2001 |2.5 5MW 6 .
2002 |2.5 5MW 6 .
1. (sol ar cell) -
2. (sol ar ouul e) -




(application)




20 0 MW

|l nverter



- 10



- 11



oi nt - manufacturer



Projects

- 13

ot



- 14

Pi

ot

Projects



10.

11.

12.

- 15



nverter



j oi nmanufacturer

FRP

gearl esg9g [/






2008

(Wi nd

(

(

1.5
1 5

Far m)

(CNS

2008












j ot n

- manufacturer



PilPrtoj ect s

AIWINPF




Pilot Projects

10

11

12




~

Inverter

IC

manufacturer

joint -

FRP

gearless




7-

10



7- 11



90

91

40~45

91 7

91 8
10.

88 5
11.

12.

8 8

86 5
2001

99 6

89 9

91 1

91 8

http:// www. moeaec.

gov.



13. http://www.tai power.com.tw
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I ntroduction

The phase out of nuclear power, the implementation of ambitious greenhouse gas
emission reduction targets and the liberalization of energy markets build the key
challenges for sustainable energy policy in Germany.

Sustainable energy policy is based on a policy mix which integrates different strategies,
instruments and players. This paper drafts aframework for sustainable energy policy in
Germany, describes some of the key experiences and formulates some future challenges
for German energy policy.

A Scenario lllustration of Potentials and Future Challenges

To illustrate the challenges and different pathways of the future energy system a scenario
approach isused.! The basisisformed by areference scenario, in which — on the basis
of assumed demographic, social and economic trends for the future — past developments

1 A more detailed description of the scenarios presented here can be found in Matthes, F.Chr./Cames, M.: Energy

Turnround 2020. The path to a sustainable energy system in Germany. HBS World Summit Papers No. 15, Berlin 2002
(http://www.worldsummit2002.org/downl oad/W SP15. pdf).
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are extrapolated in such away, that not only the autonomous development of energy and

environmental efficiency is considered, but also the political framework as laid down and

immediately foreseeable (" business as usual" ).

On the basis of the reference scenario, alternative devel opments have been investigated

that can arise according to a different premise regarding general energy and environment

policy conditions:

e The scenario Policy describes the development that appears to be possible on the
basis of political strategies planned and discussed today, which, in comparison to the
reference scenario, can lead to clearly modified findings in terms of standard and
structure.

e The scenario Potential presents developments that emerge against the background of
such technical possibilities that —in accordance with laid down objectives — can be
efficiently realized from the overall economic point of view.

In all scenarios a nuclear phase out was assumed which isin line with the agreement

between the federal government and German nuclear power plant operators. Before this

background nuclear power generation will decrease from 170 GWh in 1999 to 32 GWh

in 2020.

It is basically assumed, that technical measures will be carried out within the scope of the

normal life cycles of respective plant or equipment. This guideline results from the

recognition, that the premature replacement of plant —in so much asit is not justified on
safety or other grounds — generally leads to a noticeable increase in costs.

Between 1990 and 1998, energy-related CO, emissions fell in Germany by atotal of at

least 125 mill. t. The greatest share of this was achieved by the transformation sector

with over 70 mill. t CO,. The contribution of industry amounted to at least 52 mill. t, and

in the trade, commerce and services sector CO, emissions were reduced by almost 30

mill. t. By contrast, CO, emissions increased by approximately 8 mill. t in private

households, and in the traffic sector by approximately 20 mill. t.

Despite the large contribution to CO, reduction made in the past by the transformation

sector, the potential is by no means exhausted. Not only in the scenario Policy, but also in

the scenario Potential, the transformation sector forms the most important block for
further emission reductions (electricity savings are also attributed to this sector). The
second-largest block for CO, reduction is formed by private households, followed by the

traffic sector, the trade, commerce and services area, aswell asindustry. (Illustration 1).

The absolute volume of respective reduction potential differsin the two scenarios, but the

ratio is more or less the same.



[llustration1  Additional contributionsto CO; reduction according to sector in the
scenarios Policy and Potential, 1990/2020
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[llustration 2 shows reduction contributions according to individual measures. This
overall view shows that in the short and medium term combined heat and power, with
targeted contributions of over 20 mill. t CO,, plays an important part in CO, reduction.?
Contributions from electricity saving (in al sectors) and energy saving in existing
buildings (above al, in private households and in trade, commerce and services) are aso
of particular importance, amounting respectively to more than 15 mill. t CO.. In the short
term, an increase in energy efficiency in new buildings will still play only aminor role.
Attention must also be drawn to the fact, that the forthcoming tightening up of heat
insulation provisions for new buildings has been largely anticipated in the reference
scenario, and its targeted contribution of 5 to 10 mill. t CO,, solely in the area of new
buildings® is no longer included in the review. From along-term perspective, the early
implementation of measures in the area of new buildings, together with the strengthening
of renewable energy, form abasic prerequisite for effective CO, reduction policy.

2 In the course of time, that means especially after 2015, the role of combined heat and power diminishes,

however, because it will then haveto " conpete” with increasing more efficient power plants.

3 The recent Energy Saving Ordinance covers also a part of existing buildings, as well heating plants.
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Ilustration 2 Additional CO, reduction contributions of individual areas of measures
in the scenarios Policy and Potential, 1998/2020
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The overall view also makes clear, that though the changeover in energy sourcesin fina
consumption sectors plays a not inconsiderable role, energy saving makes by far the
greatest contribution to attaining the objective. In the medium term, it is emission
reduction in the traffic sector that is of increasing significance, whereby the increasein
vehicle efficiency predominates, but changes in modal split can increase reduction
contributions by up to 20%.

In order both to attain the reduction targets set and to close remaining gaps, in the end all

sectors and spheres of action must be dealt with. So far as contributions to attaining the

target is concerned, however, priorities for the short and medium term can be set:

1. Increasing the share of combined heat and power, whereby doubling the share by the
year 2010 and guaranteeing a further, similarly dynamic development, form a central
element.

2. Introducing extensive measures for the energy-related refurbishment of existing
buildings in the private household area, and also in the trade and services area.

3. Strengthening efforts towards electricity saving in al final consumption sectors,
whereby not only the potential regarding appliances with high market penetration
should be addressed, but also the highly heterogeneous savings possibilitiesin
industry and trade.

From the long-term point of view, important spheres of action requiring early and
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continual attention include in particular:

1. Theimplementation of higher, regularly up-dated heating standards for new buildings
in all sectors.

2. A steady increase in the efficiency of vehicle fleets, long-term traffic avoidance and
adistinct change in modal split.

3. Theintroduction of renewable energy sources in the electricity and heating aress.

At least a proportion of corresponding political instruments are technically available at

short notice; the search for further instrumental methods and their examination should be

systematically pursued.

Key Strategies and | nstruments

General instruments

Ecological tax reformisacentral element of current —and also future — climate and

energy policy.

Starting in J anuary 2000 an ecological tax reformwas introduced in Germany:

o taxes on gasoline and diesel fuel were decreased in several steps

o gas oil and natural gas taxes were increased in one step

o an electricity tax was implemented for the first time

o significant tax cuts were enabled for cogeneration plants and high efficient

combined cycle plants.
The tax income was completely redistributed for lowering the contributions to the social
security systems which generated about 100,000 jobs.
The major challenge in the framework of the ecological tax reform is the future
continuity of the tax increase and an enhanced coverage in terms of fuels.
The European Commission is pushing forward an European emissions trading system.
Such a system will introduce sufficient incentives for the energy supply industry and the
energy intensive industries which either received significant eco tax releases or are
heavily based on fuels which are not yet subject of taxation (e.g. coal).
Besides these two approaches with a strict environmental focus the completion of energy
market liberalization is akey challenge for sustainable energy policy. Although the
German market was opened completely in 1998 quite alot of imperfections have to be
stated. Taking into account the challenge of developing fair, transparent and sustainable
energy markets in Europe several conclusions can be drawn from the recent market



concentration trends in Europe”;

o the remaining and the upcoming market concentration in the field of power
generation has to be seen as endangering fair, competitive and sustainable energy
markets,

o breaking old monopolies and avoiding new concentration trends in the generation
sector must be a central issue for competition policy in the energy sector,
o of the high levels of market concentration in the generation sector this must be

compensated for by extremely fair, transparent and coherent rules for third party
access.

Regarding the last issue the following subjects should be addressed

o Strict unbundling of generation, transmission and distribution is akey issue.
Ownership unbundling should be seen as the medium term target, legal unbundling
should be established immediately.

o The common rules for terms and conditions as well as charges for the use of
networks should developed in away that the rules and charges for third party access
arefair, transparent and of binding nature as well as coherent in the European
context.

o Distributed power generation should receive a premium for long term avoided
network costs.
o Additional market distortions (availability of decommissioning funds for

activities in the market, fuel cycle cost obligations, liability issues, etc.) between
electricity generators should be removed.

Sector -specific instruments

Energy saving

Instrumental possibilitiesin the area of efficient energy use are as varied as savings
possibilities (Illustration 3). Discussion will therefore be restricted at this point to the
main and most interesting instruments.

The extensive exploitation of energy savings potential in buildings will be directed
primarily at two parameters. Firstly, in only about 50% of annual refurbishment
(approximately 2.5% of total living space) are heat insulation measures carried out; and
secondly, these are often less than the technical and economic optimum. Particularly on
account of legal limits, extensive support of the refurbishment of old buildingsis only

4 Matthes, F.Chr./Poetzsch, S.: Power Generation Market Concentration in Europe 1996-2000. An Empirical
Analysis. Berlin 2002 (http://www.oeko.de/bereiche/energie/documents/market_ con
centration.pdf)
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possible through grantsin Germany. For the reasons already mentioned, such a
programme would have to be of a considerable volume, and be aimed at the most
comprehensive refurbishment, that is, structured according to specific constructional
requirements. Different sides have put forward proposals for the design of such a
programme, and the funds required are estimated to amount to around 2 billion Euro per
year. During the last years federal incentive and soft loan programs amounted to about 1
billion Euro annually.

[llustration 3  Energy efficiency potentias! in end-use sectors
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Only around 20% of present-day living space is affected, in terms of heat use, by the
strengthened provisions of the Heat Insulation Ordinance, which came into forcein 1984
(tightened up in 1995 and — prospectively —in 2000), and as a result of which,
considerable gainsin efficiency have been achieved, compared with previously
constructed buildings (lllustration 4):
e The 1984 Heat Insulation Ordinance reduced mean demand for heating energy
vis-a -vis that of existing buildings (220-250kM\WWm?) by around 30%.°
e The second Heat Insulation Ordinance, from 1995, again achieved a 30% increasein
efficiency to 100 kWh/m?.

5 Thefigures relate to terraced and apartment houses, which havein part a much lower consumption of heating

energy, and to detached houses.
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e The 2002 Energy Saving Ordinance will again effect a reduction of specific demand
for heating energy by about 30% to less than 70 kWh/m?.

Beyond this, further improvements in energetic quality towards the zero energy or

self-sufficient house are possible. But especially against the background of the above

devel opment, attainable energy savings will be consistently lower, and will have to be

carefully assessed in terms of their total energy balance, taking account of the

expenditure of energy required for building materials.

[llustration4  Building codes in Germany, 1970/2010
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In the area of well-standardized electrical mass-market applications (household
appliances, office technology, engines etc.) efforts undertaken by manufacturers are very
promising. Because legal requirements could prove to be problematic, particularly from
the EU viewpoint, orientation towards voluntary agreements with manufacturers and
importers is recommended, which would have the aim of ensuring that only appliances of
aparticular standard are put on the market. Such agreements already apply to several
household appliances, but could be extended to electric motors, stand by appliances, etc.
On the consumer side, in addition to general measures that influence prices, a number of
information-related instruments are initially available, among them and of particular
importance, legal regulations on energy consumption labelling, which have to be
up-dated at short intervals and constantly adjusted.
A new ingtitutional approach to energy saving policy and, especially, electricity saving
policy could be the setting up of a national energy efficiency fund, which, like similar
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funds in Great Britain, Denmark and California, could initiate and bundle
precisely-targeted activities. The main focus of such afund would be the conducting of
energy saving campaigns of an informational kind, or specific measures for market
transformation and technology development, the observation and analysis of topical
market developments, as well as the creation of an umbrella brand name for energy
efficiency. Initial funding to the order of 150 mill. DM per year is being discussed.

Generation sector
In the area of power generation, apart from general instruments (for example, emissions
trading for big business and the electricity industry), three specific approaches are of
prime importance from the strategic point of view to exploit the large efficiency and
emission reduction potentialsin this sector.
For the safeguarding and support of combined heat and power, as the central strategy in
the electricity and district heat sector, arange of different instruments have been
discussed in recent times. In 2002 a new cogeneration law was introduced in Germany
which offers different incentives to existing, modernized and new cogeneration plants for
the amount of electricity which is supplied to public grids. A special focusis given to
small cogeneration plants and fuel cell based CHP.
A remaining challenge for the generation is the equal tax treatment of all power
generation technol ogies. Despite not inconsiderable problems from the legal point of
view, ways will have to be found to abolish or compensate the unequal treatment of
natural gas compared with coal or nuclear energy. The tax cuts for high efficient
combined cycle power plants (efficiency greater than 57.5 per cent) in Germany are only
afirst step on this track.
In the area of customer transparency, a general obligation to declare the origin of
electricity can ultimately assume an important role. Similar to the current discussion on
the certification of " green electricity” , diatory requirements on the composition of the
respectively offered electricity mix could decisively strengthen the role of electricity
customers as players. Corresponding activities recently are being speeded up and
supported by the EU.



Renewable energy

For electricity generation from renewable energy sources, strong incentive mechanisms
have been introduced with the Renewable Energy Act, with which wind energy, in
particular, will be substantially promoted, as will electricity generation from biomass and
photovoltaic plants.

Asof J une 30, 2002 12,257 wind turbines with a rated power of 9,837.27 M\Wwere
installed in Germany. The average installed power per wind turbine therefore is 802.58
KW. In the first half of 2002 alone, 827 wind turbines with arated power of 1,086.71
MW were erected in Germany. From 1990 to 2001 the investment costs of wind energy
decreased from 1,300 € /kWto 900 € /kWwhich is another remarkable result of the
legidation (Illustration 5).

In addition to the guaranteed price scheme of the Renewable Energy Act special market
incentive programmes were set up which offer different incentives for the use of solar
and other renewable energy sources as well as research and development programs, e.g.
for fuel cells.

[llustration5  Wind power generation capacitiesin Germany, 1988/2001
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A useful and target-related volume for a future programme is estimated at 100 to 250
billion Euro per year. Asin the past, the federal Lander and municipalities should also set
specia and complementary points of emphasisin their own support programmes.

Last but not least, special tax incentives support the market penetration of bio fuels
in the transport sector.
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