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Table S1: Constants and variables used for calculation of technical PV and CSP potential

RSDS Downwelling shortwave radiation [W m-2] model output
RSDS 4, Downwelling direct shortwave radiation [W m-2] model output
h Hours in a year 8670 [h] -
A Suitability factor 0-1 -
a Area of grid cell [m2] -
Nypy PV land use factor 47 % Koberle et al., 2015; Ong et al., 2013
Nicsp CSP land use factor 37 % Koberle et al., 2015; Trieb et al., 2009
Npy PV panel efficiency corrected for atmospheric - -
variables
Npanel PV panel efficiency under STC 26.8 % Fraunhofer ISE, 2023; NREL, 2023
Nesp CSP efficiency corrected for atmospheric - -
variables
i PV panel temperature [°C] -
T Surface air temperature [°C] model output
Tsre PV panel temperature under STC 25 [°C] Crook et al., 2011
T; Fluid temperature in the absorber 115°C Dudley 1995; Crook et al., 2011; Dutta
et al., 2022; Wild et al., 2017; Gernaat et
al., 2021
c 4.3[°C] Crook et al., 2011; Dutta et al., 2022;
Gernaat et al., 2021
Cy 0.943 Crook et al., 2011; Dutta et al., 2022;
Gernaat et al., 2021
C3 0.028 [°C m2 Crook et al., 2011; Dutta et al., 2022;
W-1] Gernaat et al., 2021
Cy -1.528 [°Csm- Crook et al., 2011; Dutta et al., 2022;
1] Gernaat et al., 2021




RSDS Downwelling shortwave radiation [W m-2] model output
RSDS i, Downwelling direct shortwave radiation [W m-2] model output
h Hours in a year 8670 [h] -
14 Surface wind velocity [ms-1] model output
PR Performance ratio 85 % Fraunhofer ISE, 2023
y Efficiency response of mono-silicone PV -0.005 [°C-1] Dutta et al., 2022; Jerez et al., 2015;
panels Sawadogo et al., 2021; Feron et al., 2021
ng Rankine cycle efficiency 40 % Gernaat et al., 2021
FLH Full Load Hours h -
ko - 0.762 Crook et al., 2011; Dudley 1995; Wild et
al., 2017; Dutta et al., 2022; Gernaat et
al., 2021
ky - 0.2125 [W Crook et al., 2011; Dudley 1995; Wild et
m—2 °C—1] al., 2017; Dutta et al., 2022; Gernaat et
al., 2021

Table S2: land use suitability fractions

Agricultural land 1%
Extensive grassland 5%
Carbon plantation 0
Regrowth forest abandoning 0
Regrowth forest timber 0
Biofuels 0

Ice 0
Tundra 10 %
Wooded tundra 0
Boreal forest 0
Cool conifer forest 0
Temp. mixed forest 0
Temp decid. forest 0
Warm mixed forest 0
Grassland / steppe 10 %
Hot desert 25 %
Scrubland 10 %




Savannah 8%

Tropical woodland 0
Tropical forest 0
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Figure S1: Conceptual figure of the single weights used for area weighting of the technical potential. a) unprotected areas
(IUCN), b) weighting of distance to densely populated areas (Stehfest et al., 2014; Doelman et al., 2018), c) weighting
according to land use cover (Stehfest et al., 2014; Doelman et al., 2018) and d) convolution of a, b and c.
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Figure S2: Difference in area weighting between ssp245 and ssp585 for a) unprotected areas (IUCN), b) weighting of
distance to densely populated areas (Stehfest et al., 2014, Doelman et al., 2018), c) weighting according to land use cover
(Stehfest et al., 2014, Doelman et al., 2018) and d) convolution of a, b and c.
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Figure S3: Difference in ssp2 area weighting between the present (2015-2024) and the future (2090-99) for a) unprotected
areas (IUCN), b) weighting of distance to densely populated areas (Stehfest et al., 2014, Doelman et al., 2018), c) weighting
according to land use cover (Stehfest et al., 2014, Doelman et al., 2018) and d) convolution of a, b and c.
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Figure S4: Difference in PV (a-c) and CSP (d-f) technical potential between the ensemble means of G6sulfur and a,d)
ssp245, b,e) ssp585 and c,f) absolute difference between latitudinal zonal sums between G6sulfur and ssp245 and ssp585 in
PWh/year using land-use suitability factors according to scenario (ssp2 for ssp245; ssp5 for ssp585 and Go6sulfur). White
areas have a SNR of < 1. Relative differences are constrained to areas considered suitable under ssp245 and ssp585. Areas
that are relevant under Gosulfur but not ssp245 are therefore not displayed.
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Figure S5: Difference in PV (a-c) and CSP (d-f) technical potential between the ensemble means of G6sulfur and a,d)
ssp245, b,e) ssp585 and c,f) absolute difference between latitudinal zonal sums between G6sulfur and ssp245 and ssp585 in
PWh/year using land-use suitability factors and population density assumptions according to scenario (ssp2 for ssp245;
ssp3 for ssp585 and G6sulfur). White areas have a SNR of < 1. Relative differences are constrained to areas considered
suitable under Gosulfur. Relative differences are constrained to areas considered suitable under ssp245 and ssp585. Areas
that are relevant under Gosulfur but not ssp245 are therefore not displayed.

o

Table S3: Total global CSP technical potential per scenario in PWh/yr under different geographical constraints but always
with the minimum-radiation-requirement constraint.

Geographical constraints Go6sulfur ssp585 ssp245
Land areas 1,026 1,705 1,679
Unprotected areas on land 859 1,449 1,430
Unprotected areas on land weighted with 126 163 163
suitability fractions

Unprotected areas on land weighted with = 73 99 99

suitability fractions and distance to highly
populated areas
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Figure S6: Main drivers of change in 2090-2099 CSP potential, a,b,c) surface air temperature and d-f) total downwelling

direct surface radiation. Areas with SNR < I are shown in white.
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Figure S7: Relative change in 2090-99 PV potential from ssp245 to Gosulfur for all IPCC ARG regions except Antarctica

(Iturbide et al.

split up into two seasons of December, January, February (lightblue) and June, July, August

2020)

»

boxplot represents the spread over the 6 ensemble members.

(orangered). Range over
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Figure S8: Relative change in 2090-99 PV potential from ssp585 to Go6sulfur for all IPCC ARG regions except Antarctica

(Iturbide et al., 2020) split up into two seasons of December, January, February (lightblue) and June, July, August

(orangered). Range over boxplot represents the spread over the 6 ensemble members.
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Figure §9: Relative change in 2090-99 PV potential using land-use suitability factors according to scenario (ssp2 for

ssp245; ssp5 G6sulfur) from ssp245 to Gosulfur for all IPCC ARG regions except Antarctica (Iturbide et al., 2020) split u,
JZ P P g P pLit up

into two seasons of December, January, February (lightblue) and June, July, August (orangered). Range over boxplot

represents the spread over the 6 ensemble members.
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Figure S10: Relative change in 2090-99 PV potential using land-use suitability factors and population density according to

scenario (ssp2 for ssp245; ssp5 G6sulfur) from ssp245 to Gosulfur for all IPCC ARG regions except Antarctica (Iturbide et

al., 2020) split up into two seasons of December, January, February (light-blue) and June, July, August (orange-red). Range

over boxplot represents the spread over the 6 ensemble members.
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Figure S11: CSP Low Energy Week metric for a) Gésulfur, b) ssp585 and c) ssp245. The LEW is calculated between the
present (2015-2019) and the future (2095-2099) with equal area weighting. See 2.3 for the LEW equation.
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Figure S12: Comparing present (2015-2024) versus future (2090-2099) in relative (a-c) and absolute (d-f) terms for
Gosulfur (a,d), ssp585 (b,e) and ssp245 (c,f) using constant area weighting.
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Figure S13: Relative difference over time of G6sulfur (red), ssp245 (gray) and ssp585 (black) PV potential compared to
2015-2024 values. Lines are the ensemble means with the bars indicating the 20-80 percentile ranges of the single members.

12



%-difference ssp-scenario -> G6sulfur
IS o
o o o

n
o

a Greenland/Iceland b N.W.North-America ¢ N.E.North-America d W.North-America

7| = ssp245  wee= G6sulfur
— 5SP585

T T T T T T T T 1 T T T T T T T T T T T T T T T T 1 T T T T T T T T

e C.North-America f E.North-America g N.Central-America h S.Central-America

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T

i Caribbean i N.W.South-America k N.South-America I N.E.South-America

—— —~—

T T T T T T T T T T T T T T T T T T T T T T T T T

m South-American-Monsoon n S.W.South-America o S.E.South-America p S.South-America

q N.Europe r West&Central-Europe s E.Europe t Mediterranean

T T T T T T T T T T T T T T T T T T T T T T

u Sahara v Western-Africa w Central-Africa x N.Eastern-Africa

B T ————
y S.Eastern-Africa z W.Southern-Africa aa E.Southern-Africa bb Madagascar
cc Russian-Arctic dd W.Siberia ee E.Siberia ff Russian-Far-East

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T

gg W.C.Asia hh E.C.Asia ii Tibetan-Plateau ii E.Asia

kk Arabian-Peninsula Il S.Asia mm S.E.Asia nn N.Australia

e

T T T T T T T T T T T T T L— T T T T T T T T T

oo C.Australia pp E.Australia qq S.Australia rr New-Zealand

W W W W W W W W v W W W W W WL W L Ww w W W W W WL WL WL L v o W W W W W W W L O v
O = N O ¥ 1V © N~ O O © = N O ¥ 1V © K~ O O ©Q - N M ¥ OV © NN ©® D © = N O ¥ OV © NN ©® D
o O ©O ©O © © © ©O O o o ©O © © © © © ©O O o o O © © © © © © © o o O © © © © © © O o
NN NN NN NN NN LSV S U U SURNEE SUNN SURNEY SURNEY SURN SUBNN oY) N NN NN NN NN NN LS SV U SURNEE SUB SUR SU R SU U )

Year



Figure S14: Relative difference over time of Gésulfur (red), ssp245 (gray) and ssp585 (black) PV potential compared to
2015-2024 values. Land-use suitability weighting according to scenario. Lines are the ensemble means with the bars
indicating the 20-80 percentile ranges of the single members.
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