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Table S1: Financial assumptions for energy system components [59,77,78,101-105].

Technolo Capex Opex fix Opex var Lifetime
£y [€/kW] [€/(kW-a)] [€/kWh] [a]
PV optimally tilted 550 8 0 35
PV single-axis tracking 620 9 0 35
PV rooftop 813 12 0 35
Wind onshore 1000 20 0 25
CSP (solar field) 528 11 0 25
Hydro run-of-river 2560 115.2 0.005 60
Hydro dam 1650 66 0.003 60
Geothermal energy 4860 87 0 30
Water electrolysis 380 13 0.0012 30
Methanation 234 5 0.0015 30
CO:z scrubbing 356 14 0.0013 30
CCGT 775 19.4 0.001 30
OCGT 475 14.25 0.001 30
Steam turbine 600 12 0 30
Hot heat burner 100 2 0 30
Heating rod 20 0.4 0.001 30
Biomass CHP 2500 175 0.001 30
Biogas CHP 370 14.8 0.001 30
Waste incinerator 5240 235.8 0.007 20
Biogas digester 680 27.2 0 20
Biogas upgrade 250 20 0 20
Capex Opex fix Opex var Lifetime
[€/kWh] [€/(kWh-a)] [€/kWh] [a]
Battery system 150 10 0.0002 10/20
Battery prosumer 150 10 0.0002 10
PHS 70 11 0.0002 50
A-CAES 31 0.4 0.0012 40
TES 24 2 0 20
Gas storage 0.05 0.001 0 50
Capex Opex fix Opex var o
€/(kWrc*km)] €/(kWntc-kma)] [€/kWhxrc] Lifetime [a]
HVDC line on ground 0.612 0.0075 0 50
HVDC line submarine 0.992 0.0010 0 50
Capex Opex fix Opex var o
[€/kWxrc] [€/(kWnrc-a] [€/kWhrc] Lifetime [a]
HVDC converter pair 180 1.8 0 50
Capex Opex fix Opex var o
[€/(m’-a)] [€/(m? a)] [€/m?] Lifetime [a]
Water desalination 2.23 0.09 0 30
Capex Opex fix Opex var o
[€/(m™h-km)] [€/(m>hkm-a)] [€/m’-h-km] Lifetime [a]



Horizontal pumping and pipes 19.3
Vertical pumping and pipes 15.5

0.39
0.31

30

(=]

Table S2: Efficiencies and energy to power ratio of storage technologies.

Technology Efficiency [%] Energy/Power Ratio [h] Self-Discharge [%/h]

Battery 90 6 0
PHS 85 8 0
A-CAES 70 100 0.001
TES 90 8 0.002
Gas storage 100 80*24 0

Table S3: Efficiency assumptions for energy system components for the year 2030.

CSP (solar field)
Steam turbine
Hot heat burner
Heating rod
Water electrolysis
Methanation

CO:z scrubbing
CCGT

OCGT
Geothermal
Biomass CHP
Biogas CHP
Waste incinerator
Biogas upgrade

Net [%]

42

58
43
24
40
42
34

N [%]

51

95
99
84
77
78

45
43

98

Table S4: Efficiency assumptions for HVDC transmission.

HVDC line

HVDC converter pair

Power losses

1.6 % /1000 km

1.4%

Table S5: Regional end-user grid electricity costs for the year 2030. For the sub-regions, electricity costs are the weighted

average of all cities within the sub-region.

Region
Residential

Total area (weighted average) 169
CA-West 162
CA-East 151
US-New England & New York 205
US-Mid-Atlantics 186
US-Carolinas 186
US-Southern 182
US-TVA 166
US-Midwest 182
US-Central 175
US-Texas 176
US-Southwest 181
US-Northwest 158

Electricity costs [€/MWh]

Commercial

174
164
179
194
178
175
179
169
170
167
162
167
144

Industrial

154
153
172
164
145
151
154
127
148
145
137
137
126



US-California 210 205 187

US-Alaska 309 296 209
US-Hawaii 358 354 342
US-Gulf 160 161 131
MX-Noroeste (Northwest) 103 176 176
MX-Noreste (North) 104 175 175
MX-Centro-Occidente (Center) 105 186 186
MX-Centro & Sur-Sureste (South) 102 182 182

Table S6: Regional biomass potentials and geothermal energy potentials.

Biomass potential [TWhw/a]

Region Geothermal Potential
Solid waste Solid biomass Biogas sources [TWha/a]

Total area 97.8 1140.7 0.0 860.7
CA-West 6.3 155.7 0.0 176.1
CA-East 13.9 71.9 0.0 53
US-New England & New York 7.1 26.1 0.0 0.0
US-Mid-Atlantics 10.4 27.3 0.0 2.2
US-Carolinas 3.0 17.7 0.0 0.6
US-Southern 7.1 36.6 0.0 0.0
US-TVA 2.3 17.0 0.0 0.0
US-Midwest 10.6 127.3 0.0 124.9
US-Central 1.8 473 0.0 80.3
US-Texas 5.4 55.4 0.0 1.3
US-Southwest 7.2 104.4 0.0 21.1
US-Northwest 5.3 164.5 0.0 316.1
US-California 7.9 33.8 0.0 24.4
US-Alaska 0.2 1354 0.0 15.2
US-Hawaii 0.3 2.3 0.0 0.0
US-Gulf 2.2 31.6 0.0 0.0
MX-Noroeste (Northwest) 0.6 16.2 0.0 9.9
MX-Noreste (North) 0.9 22.6 0.0 9.0
MX-Centro-Occidente (Center) 1.6 18.4 0.0 54.1
MX-Centro & Sur-Sureste (South) 3.7 29.2 0.0 20.0

Table S7: Regional biomass costs, calculated based on biomass source mixes in the region. Solid wastes cost are based on an
assumption of 50 €/ton gate fee paid to the MSW incinerator.

Biomass costs [€/MWhin]

Region
Solid waste Solid biomass Biogas sources

Total area (weighted average) -10.1 9.7 1.9
CA-West -9.8 13.4 0.0
CA-East -9.8 134 0.0
US-New England & New York -10.2 10.5 0.6
US-Mid-Atlantics -10.2 10.5 0.6
US-Carolinas -10.2 10.5 0.6
US-Southern -10.2 10.5 0.6
US-TVA -10.2 10.5 0.6
US-Midwest -10.2 10.5 0.6
US-Central -10.2 10.5 0.6
US-Texas -10.2 10.5 0.6
US-Southwest -10.2 10.5 0.6
US-Northwest -10.2 10.5 0.6

US-California

-10.2

10.5

0.6



US-Alaska

US-Hawaii

US-Gulf

MX-Noroeste (Northwest)
MX-Noreste (North)
MX-Centro-Occidente (Center)
MX-Centro & Sur-Sureste (South)

-10.2
-10.2
-10.2
-10.2
-10.2
-10.2
-10.2

10.5
10.5
10.5
53
53
54
5.5

0.6
0.6
0.6
7.2
7.2
7.2
7.2

Table S8: Average full load hours (FLH) and LCOE for single-axis tracking PV, optimally tilted PV, solar CSP and wind
power plants in North America by 2030.

PV single- PV optimally

Electr. . PV optimally . . . CSP Wind
Region P op: demand smgle- tilted CSP - Wind axis tilted LCOE LCOE
[mio. Pop] [TWh] axis FLH FLH FLH LCOE LCOE [€/MWh] [€/MWh]
FLH [€/MWh]  [€/MWh]
Total area 494 6059 1977 1544 1861 2848 30 34 66 40
CA-West 11 189 1424 1113 1295 3115 40 45 90 34
CA-East 24 372 1555 1258 1410 3972 37 40 83 27
US-New England & 34 307 1597 1317 1440 2144 36 38 81 49
New York
US-Mid-Atlantics 50 680 1616 1353 1417 2552 35 37 83 41
US-Carolinas 14 243 1754 1456 1575 2295 32 35 74 46
US-Southern 34 514 1903 1536 1715 2000 30 33 68 53
US-TVA 11 209 1732 1427 1543 2310 33 35 76 46
US-Midwest 51 746 1755 1408 1580 3944 32 36 74 27
US-Central 9 150 1983 1562 1850 4178 29 32 63 25
US-Texas 26 428 2168 1698 2039 3752 26 30 57 28
US-Southwest 35 543 2348 1780 2354 3264 24 28 50 32
US-Northwest 25 379 2160 1652 2069 3423 26 31 57 31
US-California 38 299 2347 1758 2386 2192 24 29 49 48
US-Alaska 1 7 1330 966 1229 3478 43 52 95 30
US-Hawaii 1 11 2468 1812 2337 2889 23 28 50 37
US-Gulf 11 211 1832 1496 1666 2013 31 34 70 53
MX-Noroeste
(Northwest) 10 115 2475 1842 2548 1923 23 27 46 55
MX-Noreste (North) 17 320 2371 1853 2313 2808 24 27 51 38
MX-Centro-Occidente 28 163 2419 1837 2290 2698 24 27 51 39
(Center)
MX-Centro & Sur- 65 173 2298 1762 2173 2019 25 29 54 52
Sureste (South)
Table S9: Lower limits of installed capacities in North America sub-regions.
Installed capacity [MW]
Region
Solar PV Wind Hydro dams Hydro RoR! PHS?
Total area 20573.6 73779.6 125483.2 29165.2 18023.4
CA-West 0.0 2228.0 13687.7 5779.6 0.0

! RoR = Run-of-River
2 PHS = Pumped Hydroelectric Storage



CA-East 1895.6 6723.5 35120.3 9300.9 174

US-New England & New York 580.7 2473.5 6291.4 166.2 1680.0
US-Mid-Atlantics 1183.0 2457.1 4001.5 805.8 5669.8
US-Carolinas 771.5 0.0 3940.8 179.0 2356.2
US-Southern 188.4 0.0 4768.4 233.0 1723.0
US-TVA 28.7 29.0 2893.4 332.0 0.0
US-Midwest 168.3 17760.3 3341.7 70.3 2312.0
US-Central 1.0 6809.0 708.1 29.0 260
US-Texas 125.0 13068.9 387.9 0.0 0.0
US-Southwest 1313.9 1192.7 2842.8 111.5 0.0
US-Northwest 9060.2 11948.4 241443 11363.9 944.5
US-California 5018.5 6456.4 8937.5 755.6 2903.9
US-Alaska 0.0 443 381.2 15.0 0.0
US-Hawaii 47.5 207.1 5.6 12.3 0.0
US-Gulf 0.9 0.1 1291.4 0.0 0.0
MX-Noroeste (Northwest) 46.8 10.6 931.6 9.6 0.0
MX-Noreste (North) 17.3 76.0 125.5 0.0 0.0
MX-Centro-Occidente (Center) 5.8 150.4 2940.7 1.4 0.0
MX-Centro & Sur-Sureste (South) 120.7 21443 8741.5 0.0 0.0

Table S10: Upper limits on installable capacities in the North America in units of GWy, for CSP and GW¢, for all other

technologies.
area Limits [GW]
Region [1000 km?] Scoé;r Sf‘,’{fr Wind HRyfI;" Hydro dams  PHS
Total area 22035747 198321.7  99160.9  7404.0 43.7 188.2 36.0
CA-West 6827155 61444.4 307222 22939 8.7 20.5 0.0
CA-East 3152421 28371.8 14185.9 1059.2 14.0 52.7 0.3
US-New England & New York 327560 2948.0 1474.0 110.1 0.2 9.4 3.4
US-Mid-Atlantics 342403 3081.6 1540.8 115.0 1.2 6.0 11.3
US-Carolinas 222295 2000.7 1000.3 74.7 0.3 5.9 4.7
US-Southern 460040 4140.4 2070.2 154.6 0.3 7.2 3.4
US-TVA 213823 1924.4 962.2 71.8 0.5 43 0.0
US-Midwest 1599070 14391.6 7195.8 537.3 0.1 5.0 4.6
US-Central 594514 5350.6 2675.3 199.8 0.0 1.1 0.5
US-Texas 695673 6261.1 3130.5 233.7 0.0 0.6 0.0
US-Southwest 1311066 11799.6 5899.8 440.5 0.2 43 0.0
US-Northwest 2066206 18595.9 9297.9 694.2 17.0 36.2 1.9
US-California 423970 3815.7 1907.9 142.5 1.1 13.4 5.8
US-Alaska 1700131 15301.2 7650.6 571.2 0.0 0.6 0.0
US-Hawaii 28313 254.8 127.4 9.5 0.0 0.0 0.0
US-Gulf 397458 3577.1 1788.6 133.5 0.0 1.9 0.0
MX-Noroeste (Northwest) 317774 2860.0 1430.0 106.8 0.0 1.4 0.0
MX-Noreste (North) 444063 3996.6 1998.3 149.2 0.0 0.2 0.0
MX-Centro-Occidente (Centre) 355014 3195.1 1597.6 119.3 0.0 4.4 0.0
MX-Centro & Sur-Sureste (South) 556798 5011.2 2505.6 187.1 0.0 13.1 0.0
Table S11: Annual industrial gas demand and water demand for the year 2030.
Annual electricity demand Annue'll W.ater Annual electricity
Annual gas demand . desalination demand for water
for gas synthesis L
demand desalination
[Mtoe] [TWhin] [TWhei] [Mil. m?] [TWhei]
Total 183.5 2134.0 3783.7 83607.2 462.0
CA-West 7.1 82.9 149.3 230.7 1.4
CA-East 15.6 181.8 327.4 506.0 0.0
US-New England & New York 14.7 171.4 303.5 6266.4 0.0
US-Mid-Atlantics 21.6 251.1 444.8 9182.2 30.6

US-Carolinas 6.2 72.7 128.7 2657.6 0.0



US-Southern
US-TVA
US-Midwest
US-Central
US-Texas
US-Southwest
US-Northwest
US-California
US-Alaska
US-Hawaii
US-Gulf

MX-Noroeste (Northwest)

MX-Noreste (North)

MX-Centro-Occidente (Center)
MX-Centro & Sur-Sureste (South)

14.7
4.7
22.0
3.7
11.3
15.0
11.0
16.4
0.3
0.6
4.5
1.1
2.0
32
7.6

171.0
54.4
256.2
43.0
130.9
174.2
127.6
191.0
3.7
7.0
529
13.4
22.8
37.8
88.2

303.0
96.4
455.8
77.8
233.7
310.4
225.9
338.6
6.5
12.5
94.0
22.6
40.3
63.7
148.7

6252.9
1989.5
9368.6
1570.8
4784.1
6370.1
4664.5
6983.9
134.3
255.6
1934.3
1684.7
2879.8
4761.5
11129.8

18.8
0.0
43.2
8.6
31.2
56.9
44.6
29.5
0.0
0.0
7.3
7.5
22.8
45.2
114.5

Table S12: Total LCOE components in all sub-regions of North America.

Regi d LCOE primary LCOC LCOS LCOT LCOE total
cgton-wide [€/MWh] [€/MWh] [€/MWh] [€/MWh] [€/MWh]
Area weighted average 37.5 2.8 22.9 0.0 63.2
CA-West 41.1 1.3 7.0 0.0 49.4
CA-East 34.6 2.7 6.0 0.0 433
US-New England &
New York 454 29 222 0.0 70.5
US-Mid-Atlantics 40.8 3.6 314 0.0 75.8
US-Carolinas 41.8 4.1 29.0 0.0 74.9
US-Southern 40.0 3.8 31.9 0.0 75.7
US-TVA 41.2 2.7 29.4 0.0 73.3
US-Midwest 33.6 2.5 20.9 0.0 57.0
US-Central 342 1.5 21.6 0.0 57.3
US-Texas 30.7 2.6 26.8 0.0 60.1
US-Southwest 31.3 34 24.7 0.0 59.4
US-Northwest 39.0 2.1 9.2 0.0 50.3
US-California 414 2.9 20.2 0.0 64.5
US-Alaska 41.2 1.6 8.8 0.0 51.6
US-Hawaii 36.1 2.1 27.6 0.0 65.8
US-Gulf 43.8 3.1 30.4 0.0 77.3
MX-Noroeste
(Northwest) 33.7 2.0 32.7 0.0 68.4
MX-Noreste (North) 339 2.7 26.4 0.0 63.0
MX-Centro-Occidente
(Center) 394 2.8 18.6 0.0 60.8
MX-Centro & Sur-
Sureste (South) 40.7 0.9 13.3 0.0 54.9
. export (-)/

Country-wide LCOE primary LCOC LCOS LCOT LCOE total import (+)

[€/MWh] [€/MWh] [€/MWh] [€/MWh] [€/MWh] [%]
Area weighted average 35.7 2.5 15.0 3.1 56.3 21.5
CA-West 41.0 1.3 7.0 0.0 493 0.2
CA-East 34.5 2.5 6.2 0.0 432 -0.1
US-New England &
New York 46.3 1.9 12.7 2.8 63.7 17.7
US-Mid-Atlantics 49.5 1.7 12.7 8.9 72.8 48.6
US-Carolinas 439 2.6 14.6 2.8 63.9 18.1
US-Southern 38.9 1.9 20.3 2.9 64.0 16.4
US-TVA 44.0 5.8 16.8 26.3 92.9 72.3
US-Midwest 30.5 2.7 16.1 35 52.8 -35.9
US-Central 28.5 29 16.7 4.0 52.1 -37.4
US-Texas 30.4 29 17.5 22 53.0 -18.9
US-Southwest 325 2.9 17.3 1.2 53.9 4.4
US-Northwest 37.7 1.8 7.7 1.6 48.8 -13.6
US-California 343 3.1 14.6 3.0 55.0 15.6



US-Alaska 40.0 2.0 5.7 0.8 48.5 -0.9
US-Hawaii 36.4 2.0 24.8 0.6 63.8 1.6
US-Gulf 39.8 4.1 27.2 39.8 110.9 80.1
MX-Noroeste
(Northwest) 30.5 1.4 32.3 1.6 65.8 9.2
MX-Noreste (North) 359 35 18.4 0.9 58.7 -3.3
MX-Centro-Occidente
(Center) 39.9 1.9 13.6 1.0 56.4 0.6
MX-Centro & Sur-
Sureste (South) 42.3 0.9 10.5 1.5 55.2 -0.5
J— LCOE primary Lcoc LCOS LCOT LCOE total f;‘lizrrtt ((3;
[€/MWh] [€/MWh] [€/MWh] [€/MWh] [€/MWh] [%]
Area weighted average 34.6 2.1 12.4 3.9 53.0 27.4
CA-West 40.8 1.1 2.4 1.9 46.2 -8.3
CA-East 31.3 1.4 3.7 5.0 414 -62.4
US-New England &
New York 40.1 2.5 19.5 16.7 78.8 61.8
US-Mid-Atlantics 43.6 1.1 18.1 19.4 82.2 66.1
US-Carolinas 42.5 1.7 15.3 5.4 64.9 36.4
US-Southern 40.9 2.2 17.2 2.8 63.1 18.2
US-TVA 44.6 5.2 14.1 21.0 84.9 68.8
US-Midwest 31.0 2.2 11.9 2.3 474 -22.1
US-Central 28.6 3.1 16.6 3.7 52.0 -34.2
US-Texas 31.0 2.5 18.4 1.6 53.5 -6.2
US-Southwest 323 2.8 18.3 1.1 54.5 6.1
US-Northwest 36.4 2.1 6.3 1.7 46.5 -14.1
US-California 345 3.0 13.3 3.1 53.9 17.3
US-Alaska 39.2 2.0 6.1 0.9 48.2 -1.7
US-Hawaii 36.4 1.9 24.9 0.5 63.7 1.4
US-Gulf 44.2 2.0 11.4 8.9 66.5 51.1
MX-Noroeste
(Northwest) 30.8 2.3 26.1 1.9 61.1 8.8
MX-Noreste (North) 35.5 2.6 17.0 1.3 56.4 3.9
MX-Centro-Occidente
(Center) 39.8 1.8 14.2 1.0 56.8 2.5
MX-Centro & Sur-
Sureste (South) 40.5 1.0 11.7 1.3 54.5 -2.3
. export (-)/
Integrated scenario LCOE primary LCOC LCOS LCOT LCOE total import (+)
[€/MWh] [€/MWh] [€/MWh] [€/MWh] [€/MWh] [%]
Area wighted average 32.5 1.2 5.1 34 42.2 26.8
CA-West 38.5 0.2 1.4 0.6 40.7 4.5
CA-East 30.1 0.9 1.0 4.1 36.1 -62.2
US-New England &
New York 39.9 1.0 19.2 38.2 98.3 81.5
US-Mid-Atlantics 42.0 0.3 9.2 14.1 65.6 65.3
US-Carolinas 40.5 1.1 6.5 3.6 51.7 30.2
US-Southern 35.6 1.1 9.3 2.6 48.6 22.8
US-TVA 37.3 3.1 17.4 43.1 100.9 83.9
US-Midwest 30.1 1.1 33 2.2 36.7 -29.5
US-Central 28.0 1.9 5.6 34 38.9 -46.3
US-Texas 30.2 1.4 4.5 1.6 37.7 -15.8
US-Southwest 31.8 1.9 6.4 0.7 40.8 0.5
US-Northwest 353 0.8 2.4 1.3 39.8 -14.9
US-California 29.0 1.0 4.8 2.5 37.3 21.1
US-Alaska 37.6 1.3 2.6 0.0 41.5 0.0
US-Hawaii 28.3 1.2 15.4 0.0 44.9 0.0
US-Gulf 352 1.1 11.4 16.7 64.4 70.4
MX-Noroeste
(Northwest) 28.1 1.2 21.4 1.7 52.4 5.7
MX-Noreste (North) 349 1.7 13.0 1.1 50.7 0.3



MX-Centro-Occidente

(Center) 37.6 2.0 7.5 -2.9
MX-Centro & Sur-
Sureste (South) 35.1 0.8 6.5 7.7

Table S13: Prosumer electricity costs, installed capacities and electricity utilization in North America.

Prosumers parameters | Residential Commercial Industrial
Electricity price [€/kWh] 0.170 0.174 0.153
PV LCOE [€/kWh] 0.029 0.039 0.037
Self-consumption PV LCOE [€/kWh] 0.039 0.049 0.045
Self-consumption PV and Battery LCOE [€/kWh] 0.071 0.086 0.078
Self-consumption LCOE [€/kWh] 0.070 0.086 0.078
Benefit [€/kWh] 0.100 0.088 0.075
Installed capacities Residential Commercial Industrial
PV [GW] 285.2 212.9 313.8
Battery storage [GWh] 480.2 389.8 541.0
Generation Residential Commercial Industrial
PV [TWh] 425.8 319.0 492.1
Battery storage [TWh] 143.3 114.6 163.1
Excess [TWh] 924 51.9 70.7
Utilization Residential Commercial Industrial
Self-consumption of generated PV electricity [%] 74.6 79.7 81.9
Self-coverage market segment [%] 17.0 16.8 15.1
Self-coverage operators [%] 85.0 84.0 75.3

Table S14: Overview on storage capacities, throughput and full cycles per year for the four scenarios in North America.

Region-wide Country-wide Area-wide Integrated
Battery SC [GWhei] 1410.9 1410.9 1410.9 1410.9
Battery system [GWhe] 1234.4 592.9 483.3 402.4
Storage capacities PHS [GWhei] 34.9 34.9 34.9 24.5
A-CAES [GWhei] 5821.6 185.9 1.3 4.8
Gas [GWhu] 273396.6 229590.8 174299.2 221421.2
Battery SC [TWhe] 421.1 421.1 421.1 421.1
Battery system [TWhei] 364.2 181.9 153.4 1214
PHS [TWhe] 7.9 7.6 8.4 52
Throughput of storage A-CAES [TWh] 142.9 5.2 0.03 0.1
Gas [TWhu] 555.3 494.2 378.4 40.6
Battery SC [-] 298.4 298.4 298.4 298.4
Battery system [-] 295.0 306.8 317.3 301.7
PHS [-] 228.5 216.7 242.1 210.6
Full cycles per year
A-CAES [-] 24.6 28.0 25.7 25.8
Gas [-] 2.0 2.2 2.2 0.2
Table S15: Electricity transmission line parameters for the area-wide scenario for North America.
Region 1 Region 2 L[eklnﬁih Cflgz\i;]ty Utll[l;;’[lon
CA-West US-Northwest 899.8 4.4 66
CA-East US-Midwest 742.5 25.6 62
US-New England & New York CA-East 424.6 90.2 88
US-New England & New York US-Mid-Atlantics 82.4 64.9 86
US-Mid-Atlantics US-Carolinas 463.1 9.6 70
US-Mid-Atlantics US-Midwest 660.0 4.8 60
US-Carolinas US-Southern 337.7 2.5 58




US-Carolinas US-TVA 3333 8.4 71
US-Southern US-TVA 485.1 16.2 70
US-TVA US-Midwest 379.5 41.8 73
US-Midwest CA-West 1486.1 7.0 71
US-Midwest US-Gulf 838.2 5.7 66
US-Central US-Midwest 705.1 10.4 63
US-Texas US-Central 400.4 10.4 56
US-Southwest US-Central 1036.2 10.0 69
US-Southwest US-Northwest 1133.0 4.1 65
US-Northwest US-Midwest 1789.7 2.6 71
US-California US-Southwest 356.4 9.2 55
US-California US-Northwest 1089.0 13.7 68
US-Alaska CA-West 1530.1 0.2 63
US-Gulf US-Southern 574.2 9.7 68
US-Gulf US-Central 574.2 11.9 70
US-Gulf US-Texas 316.8 12.8 60
MX-Noroeste (Northwest) US-California 1243 4.8 52
MX-Noroeste (Northwest) MX-Noreste (North) 618.2 3.2 62
MX-Noreste (North) US-Texas 658.9 8.5 65
MX-Noreste (North) MX-Centro-Occidente (Center) 833.8 4.6 69
MX-Centro-Occidente (Center) MX-Centro & Sur-Sureste (South) 294.8 5.6 58
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Figure S1: Hourly generation profile for a net exporter region, Eastern Canada.
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Figure S2: Hourly generation profile for a net importer region, US-Mid-Atlantics.
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Figure S3: Hourly generation profile for Southern Mexico, an example of a balancing region.
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Figure S8: Energy flow of the system for the region-wide scenario (top) and the area-wide scenario (bottom) in 2030.

13



References

This reference list includes references that appear only in the Supplementary Materials and have not been mentioned in the paper.
Other references can be found in the paper.

101.

102.

103.

104.

105.

Pleffmann, G.; Erdmann, M.; Hlusiak, M.; Breyer, C. Global energy storage demand for a 100% renewable electricity supply.
Energy Procedia 2014, 46, 22-31.

Komoto, K.; Ito, M.; Van der Vleuten, P.; Faiman, D.; Kurokawa, K. (Eds.) Energy from the Desert—Very Large Scale Photovoltaic
Systems: Socio-Economic, Financial, Technical and Environmental Aspects; Earthscan: London, UK, 2009.

Urban, W.; Lohmann, H.; Girod, K. Abschlussbericht fiir das BMBF-Verbundprojekt Biogaseinspeisung; Fraunhofer UMSICHT:
Oberhausen, Germany, 2009.

European Commission. ETRI 2014 — Energy Technology Reference Indicator Projections for 2010-2050; EC Joint Research Centre
Institute for Energy and Transport: Petten, The Netherlands, 2014.

Vartiainen, E.; Masson, G.; Breyer C. PV LCOE in Europe 2015-2050. In Proceedings of the 31th EU PVSEC, Hamburg,
Germany, 14-18 September 2015. Available online: https://goo.gl/BDD2BV (accessed on 4 August 2017).

14



