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Supplementary Table 1: Energy storage capacity (GWh) installed in the CAISO system

in 2012 with different wind- and solar-penetration levels and CO2-emissions taxes in the

base case with a 7.0-GW minimum-dispatchability requirement.

T
e

c
h

n
o

lo
g

y $0 per ton Tax $50 per ton Tax $100 per ton Tax $200 per ton Tax

Solar 0 GW 10 GW 20 GW 0 GW 10 GW 20 GW 0 GW 10 GW 20 GW 0 GW 10 GW 20 GW

(GW) Wind Wind Wind Wind Wind Wind Wind Wind Wind Wind Wind Wind

P
H

S

0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 7.5

20 0.0 0.0 0.0 0.0 0.0 15.7 0.1 7.8 50.0 7.2 16.3 120.3

40 27.7 33.0 37.2 60.9 67.4 97.4 72.8 84.7 155.9 85.1 172.2 190.1

A
C

A
E

S

0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

20 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.3 2.4 7.3 13.8

40 0.0 0.0 0.0 30.1 33.2 25.4 52.5 57.1 47.1 70.6 76.1 69.9

D
C

A
E

S

0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 12.0

20 0.0 0.0 0.0 0.0 0.0 17.6 0.0 8.6 71.4 10.9 31.3 207.7

40 36.3 34.8 24.9 91.2 100.9 109.6 116.6 137.7 143.9 167.1 217.8 236.1

P
b

A

0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

20 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

40 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 33.9 36.5 28.6

V
R

B

0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

20 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

40 0.0 0.0 0.0 0.0 0.0 0.0 6.1 2.0 0.0 42.8 45.7 36.2

N
a

S

0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

20 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

40 0.0 0.0 0.0 0.0 0.0 0.0 2.8 0.0 0.0 37.3 39.9 32.5

P
S

B

0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

20 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.9

40 0.0 0.0 0.0 0.0 0.0 0.0 18.3 19.0 12.7 43.5 48.6 41.2

Z
N

B
R

0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

20 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

40 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 28.4 31.8 26.9
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Supplementary Table 2: Energy storage capacity (GWh) installed in the ERCOT system

in 2012 with different wind- and solar-penetration levels and CO2-emissions taxes in the

base case with an 8.2-GW minimum-dispatchability requirement.

T
e

c
h

n
o

lo
g

y $0 per ton Tax $50 per ton Tax $100 per ton Tax $200 per ton Tax

Solar 0 GW 10 GW 20 GW 0 GW 10 GW 20 GW 0 GW 10 GW 20 GW 0 GW 10 GW 20 GW

(GW) Wind Wind Wind Wind Wind Wind Wind Wind Wind Wind Wind Wind

P
H

S

0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 11.0 1.9 19.8 79.7

20 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.4 0.0 8.3 46.0

40 0.0 0.0 0.0 0.0 4.8 18.8 10.6 22.0 45.0 37.5 56.7 83.7

A
C

A
E

S

0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.2 10.0 24.8

20 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.6 8.4

40 0.0 0.0 0.0 0.0 0.0 1.3 1.9 7.3 12.6 23.2 21.9 25.0

D
C

A
E

S

0 0.0 0.0 0.0 0.0 0.0 0.0 9.1 28.3 86.2 103.1 122.7 249.3

20 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 33.5 75.1 97.8 149.7

40 0.0 0.0 0.0 4.1 15.6 42.8 51.6 59.8 89.0 159.1 151.4 155.5

P
b

A

0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

20 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

40 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.8 0.6 3.5 5.3

V
R

B

0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

20 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

40 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5 3.4 6.1 9.7

N
a

S

0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

20 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

40 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 1.3 4.3 7.0

P
S

B

0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

20 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

40 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.5 2.1 5.1 9.4

Z
N

B
R

0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

20 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

40 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.0 0.9 2.9
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