Table 1: En-ROADS fit vs. IEA's World Energy Statistics & Balances, 2022 (1990-2020)

Variable Total Primary Primary Energy Coal Primary Energy Oil Primary Energy Gas
Energy Demand
IEA (2022) IEA (2022) IEA (2022) IEA (2022)
Count 31 31 31 31
R? 0.99 0.94 0.86 0.99
MAEM 1% 7% 5% 3%
RMSE 8.82 11.06 9.38 3.33
Theil
Inequalities:
yM 0.01 0.24 0.44 0.60
u® 0.06 0.40 0.04 0.02
uc 0.93 0.36 0.52 0.38
Variable Prlml\Tt:ZIE::rgy Primary Energy Bio Final Energy Total F;::Itii:‘::y
IEA (2022) IEA (2022) IEA (2022) IEA (2022)
Count 31 31 31 31
R? 0.13 0.99 0.98 0.98
MAEM 13% 1% 1% 2%
RMSE 4.32 0.66 6.82 4.52
Theil
Inequalities:
yM 0.15 0.00 0.02 0.01
u® 0.19 0.01 0.00 0.01
u* 0.67 0.98 0.98 0.98
Variable Final Energy Final Electric Final Electric Electricity
Transport Stationary Energy Transport Energy  Generated by Coal
IEA (2022) IEA (2022) IEA (2022) IEA (2022)
Count 31 31 31 31
R? 0.96 1.00 0.96 0.98
MAEM 2% 2% 15% 6%
RMSE 3.49 1.16 0.22 1.75
Theil
Inequalities:
yM 0.01 0.26 0.24 0.65
us 0.01 0.03 0.69 0.06
u* 0.98 0.71 0.08 0.29




Table 1 (continued): En-ROADS fit vs. IEA's World Energy Statistics & Balances, 2022 (1990-2020)

Variable Electricity Electricity G(I:rlmzcr:tlzldtyby Electricity
Generated by Oil Generated by Gas Nuclear Generated by Bio

IEA (2022) IEA (2022) IEA (2022) IEA (2022)

Count 31 31 31 31

R? 0.57 1.00 0.13 0.74

MAEM 14% 3% 13% 29%

RMSE 0.59 0.54 1.40 0.39

Theil

Inequalities:

yM 0.55 0.00 0.10 0.01

us 0.13 0.65 0.20 0.57

u* 0.32 0.35 0.70 0.42

Variable Electricity Electricity Electricity Gsicrtar':::yby

Generated by Hydro Generated by Solar Generated by Wind Geothermal

IEA (2022) IEA (2022) IEA (2022) IEA (2022)

Count 31 31 31 31

R? 0.93 0.98 1.00 0.96

MAEM 5% 15% 7% 9%

RMSE 0.70 0.11 0.14 0.02

Theil

Inequalities:

yM 0.03 0.05 0.19 0.70

u® 0.00 0.14 0.45 0.00

u* 0.96 0.80 0.36 0.30




Table 1 (continued): En-ROADS fit vs. IEA's World Energy Statistics & Balances, 2022 (1990-2020)

. Electricity CO2 Emissions from
Variable Generated by Other .
Fossil Fuels

Renewables

IEA (2022) IEA (2022)
Count 31 31
R2 0.56 0.98
MAEM 87% 3%
RMSE 0.02 1.03
Theil
Inequalities:
yM 0.35 0.11
u® 0.52 0.46
uc 0.12 0.44

Table 2: En-ROADS fit vs. NOAA ESRL (2022), NASA GISS (2022), Met Office Hadley (2022); CO2eq
calculated as sum of data 1990-2021 for CO2 (datasets for fossil fuels and for LULUCF) from Global
Carbon Project (GCP) (2022), and data 1990-2018 for CH4, N20, SF6, PFCs, and HFCs data from

PRIMAP (2021) and 100-year GWP; and RF data from NOAA AGGI (2022)

CO2 Emissions from

Variable CO2eq Emissions . CH4 Emissions N20 Emissions
Fossil Fuels

Source g:rw(liﬂz(zz)oazq‘; GCP (2022) PRIMAP (2021) PRIMAP (2021)

Count 29 30 29 29

R2 0.98 0.99 0.92 0.96

MAEM 3% 5% 3% 4%

RMSE 1.53 1.64 9.70 0.25

Theil

Inequalities:

uM 0.62 0.73 0.26 0.86

us 0.02 0.18 0.15 0.01

uc 0.36 0.09 0.58 0.13




Table 2: En-ROADS fit vs. NOAA ESRL (2022), NASA GISS (2022), Met Office Hadley (2022); CO2eq
calculated as sum of data 1990-2021 for CO2 (datasets for fossil fuels and for LULUCF) from Global
Carbon Project (GCP) (2022), and data 1990-2018 for CH4, N20, SF6, PFCs, and HFCs data from
PRIMAP (2021) and 100-year GWP; and RF data from NOAA AGGI (2022)

Variable F-Gas Emissions CO2 Atm Conc CH4 Atm Conc N20 Atm Conc

Source PRIMAP (2021)  NOAA ESRL (2022) NOAA ESRL (2022) NASA GISS (2022) &
NOAA ESRL (2022)

Count 29 32 32 21

R? 0.99 1.00 0.93 1.00

MAEM 3% 0% 2% 0%

RMSE 0.04 1.54 30.92 0.99

Theil

Inequalities:

yv 0.03 0.72 0.08 0.30

U’ 0.20 0.05 0.69 0.64

uc 0.77 0.23 0.24 0.06

Variable CO2 RF CH4 RF N20O RF Halocarbon RF

Source NOAA AGGI (2022) NOAA AGGI (2022) NOAA AGGI (2022) NOAA AGGI (2022)

Count 32 32 32 32

R2 1.00 0.93 1.00 1.00

MAEM 1% 2% 1% 3%

RMSE 0.02 0.01 0.00 0.01

Theil

Inequalities:

yM 0.68 0.08 0.03 0.97

u® 0.00 0.68 0.72 0.02

u* 0.32 0.24 0.25 0.01




Table 2 (continued): En-ROADS fit vs. NOAA ESRL (2022), NASA GISS (2022), Met Office Hadley
(2022); CO2eq calculated as sum of data 1990-2021 for CO2 (datasets for fossil fuels and for
LULUCF) from Global Carbon Project (GCP) (2022), and data 1990-2018 for CH4, N20, SF6, PFCs,
and HFCs data from PRIMAP (2021) and 100-year GWP; and RF data from NOAA AGGI (2022)

Variable Temperature Temperature
Change Change

Source NASA GISS (2022) M° 0{;'(;::2';3‘”"“

Count 32 33

R? 0.84 0.83

MAEM 8% 8%

RMSE 0.09 0.09

Theil

Inequalities:

yM 0.01 0.01

u® 0.03 0.01

u* 0.96 0.98

Table 3: En-ROADS fit vs. IEA (2020), Lazard (2021), IRENA (2020) costs

Variable Solar Costs Solar Costs Solar Costs Wind Costs
Source IRENA (2020) Lazard (2021) IEA (2020) IRENA (2020)
Count 10 10 30 30

R2 0.98 0.97 0.95 0.97
MAEM 15% 28% 11% 7%
RMSE 0.03 0.04 0.11 0.01
Theil

Inequalities:

yM 0.00 0.91 0.20 0.01

u® 0.87 0.02 0.01 0.34

uc 0.13 0.07 0.79 0.66




Table 3 (continued): En-ROADS fit vs. IEA (2020), Lazard (2021), IRENA (2020) costs

Variable Wind Costs Geothermal Costs
Source Lazard (2021) Lazard (2021)
Count 11 11

R2 0.85 0.07
MAEM 19% 22%

RMSE 0.02 0.02

Theil

Inequalities:

M 0.00 0.68

us 0.86 0.20

uc 0.14 0.12




