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Appendix E:

Biomass w/o CCS - Brazil
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Figure 1: Capital Cost for Biomass w/o CCS in Brazil across different TAMs.
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Figure 2: Capital Cost for Biomass w/ CCS in Brazil across different TAMs.
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Figure 3: Capital Cost for Biomass w/o CCS in China across different TAMs.
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Figure 4: Capital Cost for Biomass w/ CCS in China across different TAMs.
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Figure 5: Capital Cost for Biomass w/o CCS in EU across different IAMs.
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Figure 6: Capital Cost for Biomass w/ CCS in EU across different TAMs.
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Figure 7: Capital Cost for Biomass w/o CCS in India across different TAMs.
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Figure 8: Capital Cost for Biomass w/ CCS in India across different TAMs.
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Figure 9: Capital Cost for Biomass w/o CCS in Japan across different TAMs.
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Figure 10: Capital Cost for Biomass w/ CCS in Japan across different TAMs.
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Figure 11: Capital Cost for Biomass w/o CCS in USA across different TAMs.
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Figure 12: Capital Cost for Biomass w/ CCS in USA across different TAMs.
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Figure 13: Capital Cost for Coal IGCC w/o CCS in Brazil across different TAMs.
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Figure 14: Capital Cost for Coal IGCC w/ CCS in Brazil across different IAMs.
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Figure 15: Capital Cost for Coal IGCC w/o CCS in China across different TAMs.
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Figure 16: Capital Cost for Coal IGCC w/ CCS in China across different TAMs.
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Figure 17: Capital Cost for Coal IGCC w/o CCS in EU across different TAMs.
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Figure 18: Capital Cost for Coal IGCC w/ CCS in EU across different TAMs.
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Coal_IGCC w/o CCS - India
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Figure 19: Capital Cost for Coal IGCC w/o CCS in India across different TAMs.
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Figure 20: Capital Cost for Coal IGCC w/ CCS in India across different TAMs.
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Figure 21: Capital Cost for Coal IGCC w/o CCS in Japan across different TAMs.
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Figure 22: Capital Cost for Coal IGCC w/ CCS in Japan across different TAMs.
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Figure 23: Capital Cost for Coal IGCC w/o CCS in USA across different TAMs.
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Figure 24: Capital Cost for Coal IGCC w/ CCS in USA across different TAMs.
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Figure 25: Capital Cost for Coal PC w/o CCS in Brazil across different TAMs.
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Figure 26: Capital Cost for Coal PC w/ CCS in Brazil across different TAMs.

14



Capital Cost [US$2010/kWe]

Capital Cost [US$2010/kWe]

Coal_PC w/o CCS - China

DIW

DNE21+ V.12A

EIA

GCAM4.2_ADVANCE

GEA

GEM-E3

IEA

IMAGE 3.0
IPAC-AlIM/technology_V1.0
MESSAGEix-GLOBIOM_1.0
POLES MILES

REMIND 1.6

3000

n
=]
S
=]

WITCH-GLOBIOM 4.4

CoallPC ———  Coal|PC|LARGECOAL
CoallPCJ1 — = - CoallPC[MEDIUMCOAL
CoalPCl2  +eee- CoallPCISC

+ == CoallPC|3 + =+ = CoallPC|SMALLCOAL
Coal|PC|4 — — CoallPC|USC
ol | | | | Coal|PC|AUSC

Figure 27: Capital Cost for Coal PC w/o CCS in China across different TAMs.

Coal_PC w/ CCS - China

-----I Model
-I o
Variable
CoallPClw/ CCS

Figure 28: Capital Cost for Coal PC w/ CCS in China across different TAMs.
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Figure 29: Capital Cost for Coal PC w/o CCS in EU across different TAMs.
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Figure 30: Capital Cost for Coal PC w/ CCS in EU across different TAMs.
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Figure 31: Capital Cost for Coal PC w/o CCS in India across different TAMs.

Coal_PC w/ CCS - India

-----I Model
-I o
Variable
CoallPClw/ CCS

Figure 32: Capital Cost for Coal PC w/ CCS in India across different TAMs.
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Figure 33: Capital Cost for Coal PC w/o CCS in Japan across different TAMs.
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Figure 34: Capital Cost for Coal PC w/ CCS in Japan across different TAMs.
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Figure 35: Capital Cost for Coal PC w/o CCS in USA across different TAMs.
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Figure 36: Capital Cost for Coal PC w/ CCS in USA across different TAMs.
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Figure 37: Capital Cost for CSP in Brazil across different IAMs.
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Figure 38: Capital Cost for CSP in China across different IAMs.
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Figure 39: Capital Cost for CSP in EU across different IAMs.
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Figure 40: Capital Cost for CSP in India across different IAMs.
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Figure 41: Capital Cost for CSP in Japan across different IAMs.
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Figure 42: Capital Cost for CSP in USA across different IAMs.
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Figure 43: Capital Cost for Gas CC w/o CCS in Brazil across different TAMs.
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Figure 44: Capital Cost for Gas CC w/ CCS in Brazil across different TAMs.
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Figure 45: Capital Cost for Gas CC w/o CCS in China across different TAMs.
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Figure 46: Capital Cost for Gas CC w/ CCS in China across different TAMs.
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Figure 47: Capital Cost for Gas CC w/o CCS in EU across different TAMs.
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Figure 48: Capital Cost for Gas CC w/ CCS in EU across different TAMs.
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Figure 49: Capital Cost for Gas CC w/o CCS in India across different TAMs.
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Figure 50: Capital Cost for Gas CC w/ CCS in India across different TAMs.
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Figure 51: Capital Cost for Gas CC w/o CCS in Japan across different TAMs.
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Figure 52: Capital Cost for Gas CC w/ CCS in Japan across different TAMs.
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Figure 53: Capital Cost for Gas CC w/o CCS in USA across different TAMs.
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Figure 54: Capital Cost for Gas CC w/ CCS in USA across different TAMs.
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Figure 55: Capital Cost for Gas CT w/o CCS in Brazil across different TAMs.
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Figure 56: Capital Cost for Gas CT w/o CCS in China across different TAMs.
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Figure 57: Capital Cost for Gas CT w/o CCS in EU across different TAMs.
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Figure 58: Capital Cost for Gas CT w/o CCS in India across different TAMs.
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Figure 59: Capital Cost for Gas CT w/o CCS in Japan across different TAMs.
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Figure 60: Capital Cost for Gas CT w/o CCS in USA across different TAMs.
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Figure 61: Capital Cost for Geothermal in Brazil across different IAMs.
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Figure 62: Capital Cost for Geothermal in China across different IAMs.
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Figure 63: Capital Cost for Geothermal in EU across different IAMs.
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Figure 64: Capital Cost for Geothermal in India across different TAMs.
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Figure 65: Capital Cost for Geothermal in Japan across different TAMs.
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Figure 66: Capital Cost for Geothermal in USA across different IAMs.
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Figure 67: Capital Cost for Hydro in Brazil across different TAMs.
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Figure 68: Capital Cost for Hydro in China across different TAMs.
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Figure 69: Capital Cost for Hydro in EU across different IAMs.
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Figure 70: Capital Cost for Hydro in India across different IAMs.
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Figure 71: Capital Cost for Hydro in Japan across different TAMs.
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Figure 72: Capital Cost for Hydro in USA across different IAMs.
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Figure 73: Capital Cost for Nuclear in Brazil across different IAMs.
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Figure 74: Capital Cost for Nuclear in China across different IAMs.
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Figure 75: Capital Cost for Nuclear in EU across different IAMs.
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Figure 76: Capital Cost for Nuclear in India across different TAMs.
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Figure 77: Capital Cost for Nuclear in Japan across different TAMs.
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Figure 78: Capital Cost for Nuclear in USA across different IAMs.
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Figure 79: Capital Cost for PV in Brazil across different [AMs.

PV - China

Model

DIW

DNE21+ V.12A

EIA

GCAM4.2_ADVANCE
GEM-E3

IEA

IMAGE 3.0
IPAC-AlM/technology_V1.0
MESSAGEIix-GLOBIOM_1.0
POLES MILES

REMIND 1.6
WITCH-GLOBIOM 4.4

n
=]
S
=]

—h—
—.—
——

Variable

PV

Year

Figure 80: Capital Cost for PV in China across different [AMs.
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Figure 81: Capital Cost for PV in EU across different IAMs.
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Figure 82: Capital Cost for PV in India across different IAMs.
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Figure 83: Capital Cost for PV in Japan across different IAMs.
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Figure 84: Capital Cost for PV in USA across different IAMs.
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Figure 85: Capital Cost for Wind Onshore in Brazil across different TAMs.
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Figure 86: Capital Cost for Wind Onshore in China across different IAMs.
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Figure 87: Capital Cost for Wind Onshore in EU across different IAMs.
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Figure 88: Capital Cost for Wind Onshore in India across different IAMs.
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Figure 89: Capital Cost for Wind Onshore in Japan across different TAMs.
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Figure 90: Capital Cost for Wind Onshore in USA across different IAMs.
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Figure 91: Capital Cost for Wind Offshore in Brazil across different TAMs.
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Figure 92: Capital Cost for Wind Offshore in China across different IAMs.
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Figure 93: Capital Cost for Wind Offshore in EU across different TAMs.
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Figure 94: Capital Cost for Wind Offshore in India across different IAMs.
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Figure 95: Capital Cost for Wind Offshore in Japan across different TAMs.
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Figure 96: Capital Cost for Wind Offshore in USA across different IAMs.
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Figure 97: Operation and maintenance cost for Biomass w/o CCS in Brazil across different
TAMs.
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Figure 98: Operation and maintenance cost for Biomass w/ CCS in Brazil across different
TAMs.
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Figure 99: Operation and maintenance cost for Biomass w/o CCS in China across different
TAMs.
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Figure 100: Operation and maintenance cost for Biomass w/ CCS in China across different
TAMs.
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Figure 101: Operation and maintenance cost for Biomass w/o CCS in EU across different
TAMs.
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Figure 102: Operation and maintenance cost for Biomass w/ CCS in EU across different
TAMs.
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Figure 103: Operation and maintenance cost for Biomass w/o CCS in India across different
TAMs.
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Figure 104: Operation and maintenance cost for Biomass w/ CCS in India across different
TAMs.
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Figure 105: Operation and maintenance cost for Biomass w/o CCS in Japan across different
TAMs.
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Figure 106: Operation and maintenance cost for Biomass w/ CCS in Japan across different
TAMs.
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Figure 107: Operation and maintenance cost for Biomass w/o CCS in USA across different
TAMs.
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Figure 108: Operation and maintenance cost for Biomass w/ CCS in USA across different
TAMs.
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Figure 109: Operation and maintenance cost for Coal IGCC w/o CCS in Brazil across
different TAMs.
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Figure 110: Operation and maintenance cost for Coal IGCC w/ CCS in Brazil across
different IAMs.
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Figure 111: Operation and maintenance cost for Coal IGCC w/o CCS in China across
different TAMs.
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Figure 112: Operation and maintenance cost for Coal IGCC w/ CCS in China across
different IAMs.
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Figure 113: Operation and maintenance cost for Coal IGCC w/o CCS in EU across different
TAMs.
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Figure 114: Operation and maintenance cost for Coal IGCC w/ CCS in EU across different
TAMs.
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Figure 115: Operation and maintenance cost for Coal IGCC w/o CCS in India across
different TAMs.
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Figure 116: Operation and maintenance cost for Coal IGCC w/ CCS in India across
different IAMs.
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Figure 117: Operation and maintenance cost for Coal IGCC w/o CCS in Japan across
different TAMs.
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Figure 118: Operation and maintenance cost for Coal IGCC w/ CCS in Japan across
different IAMs.
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Coal_IGCC w/o CCS - USA

—A— DIW

——— DNE21+ V.12A

—e— GEA

~— GEM-E3

—— [EA

——— IMAGE 3.0

—— MESSAGEIix-GLOBIOM_1.0
——— POLES MILES

—— REMIND 1.6

O&M Cost [US$2010/kWelyr]
(2]
o

30 Variable

2010 2020 2030 2040 2050
Year

CoalllIGCC

Figure 119: Operation and maintenance cost for Coal IGCC w/o CCS in USA across
different TAMs.
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Figure 120: Operation and maintenance cost for Coal IGCC w/ CCS in USA across dif-
ferent IAMs.
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Figure 121: Operation and maintenance cost for Coal PC w/o CCS in Brazil across different
TAMs.
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Figure 122: Operation and maintenance cost for Coal PC w/ CCS in Brazil across different
TAMs.
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Figure 123: Operation and maintenance cost for Coal PC w/o CCS in China across different
TAMs.
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Figure 124: Operation and maintenance cost for Coal PC w/ CCS in China across different
TAMs.
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Figure 125: Operation and maintenance cost for Coal PC w/o CCS in EU across different
TAMs.
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Figure 126: Operation and maintenance cost for Coal PC w/ CCS in EU across different
TAMs.
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Figure 127: Operation and maintenance cost for Coal PC w/o CCS in India across different

TAMs.
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Figure 128: Operation and maintenance cost for Coal PC w/ CCS in India across different

TAMs.
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Figure 129: Operation and maintenance cost for Coal PC w/o CCS in Japan across different
TAMs.
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Figure 130: Operation and maintenance cost for Coal PC w/ CCS in Japan across different
TAMs.
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Figure 131: Operation and maintenance cost for Coal PC w/o CCS in USA across different
TAMs.
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Figure 132: Operation and maintenance cost for Coal PC w/ CCS in USA across different
TAMs.
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Figure 133: Operation and maintenance cost for CSP in Brazil across different IAMs.
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Figure 134: Operation and maintenance cost for CSP in China across different IAMs.
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Figure 135: Operation and maintenance cost for CSP in EU across different [AMs.
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Figure 136: Operation and maintenance cost for CSP in India across different IAMs.

69



0O&M Cost [US$2010/kWelyr]

O&M Cost [US$2010/kWelyr]

CSP - Japan

200

Variable

csp
- - - csPL
..... CSP|2

.
a
o

100
GCAM4.2_ADVANCE

GEM-E3

IMAGE 3.0
MESSAGEix-GLOBIOM_1.0
POLES MILES

Model
—A— DIW
—— REMIND 1.6

Year

Figure 137: Operation and maintenance cost for CSP in Japan across different IAMs.
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Figure 138: Operation and maintenance cost for CSP in USA across different IAMs.
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Figure 139: Operation and maintenance cost for Gas CC w/o CCS in Brazil across different
TAMs.
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Figure 140: Operation and maintenance cost for Gas CC w/ CCS in Brazil across different
TAMs.
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Figure 141: Operation and maintenance cost for Gas CC w/o CCS in China across different
TAMs.
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Figure 142: Operation and maintenance cost for Gas CC w/ CCS in China across different
TAMs.
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Figure 143: Operation and maintenance cost for Gas CC w/o CCS in EU across different
TAMs.
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Figure 144: Operation and maintenance cost for Gas CC w/ CCS in EU across different
TAMs.
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Figure 145: Operation and maintenance cost for Gas CC w/o CCS in India across different

TAMs.
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Figure 146: Operation and maintenance cost for Gas CC w/ CCS in India across different

TAMs.
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Figure 147: Operation and maintenance cost for Gas CC w/o CCS in Japan across different
TAMs.
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Figure 148: Operation and maintenance cost for Gas CC w/ CCS in Japan across different
TAMs.
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Figure 149: Operation and maintenance cost for Gas CC w/o CCS in USA across different
TAMs.
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Figure 150: Operation and maintenance cost for Gas CC w/ CCS in USA across different
TAMs.
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Figure 151: Operation and maintenance cost for Gas CT w/o CCS in Brazil across different
TAMs.
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Figure 152: Operation and maintenance cost for Gas CT w/o CCS in China across different
TAMs.
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Figure 153: Operation and maintenance cost for Gas CT w/o CCS in EU across different
TAMs.

0&M Cost [US$2010/kWelyr]

.
o

=
o

o

Gas_CT w/o CCS - India

aﬁ!ﬁi

2030 2040

2010

A

=<
o
a
o

AIM/E-India [IIMA]

DIW

DNE21+ V.12A

EIA

GCAM4.2_ADVANCE

IEA

IMAGE 3.0
MESSAGEix-GLOBIOM_1.0
POLES MILES

REMIND 1.6

Variable

Gas|CT

Figure 154: Operation and maintenance cost for Gas CT w/o CCS in India across different
TAMs.
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Figure 155: Operation and maintenance cost for Gas CT w/o CCS in Japan across different
TAMs.
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Figure 156: Operation and maintenance cost for Gas CT w/o CCS in USA across different
TAMs.
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Figure 157: Operation and maintenance cost for Geothermal in Brazil across different
[AMs.
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Figure 158: Operation and maintenance cost for Geothermal in China across different
TAMs.
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Figure 159: Operation and maintenance cost for Geothermal in EU across different TAMs.
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Figure 160: Operation and maintenance cost for Geothermal in India across different IAMs.
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Figure 161: Operation and maintenance cost for Geothermal in Japan across different
TAMs.
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Figure 162: Operation and maintenance cost for Geothermal in USA across different TAMs.
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Figure 163: Operation and maintenance cost for Hydro in Brazil across different TAMs.
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Figure 164: Operation and maintenance cost for Hydro in China across different IAMs.
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Figure 165: Operation and maintenance cost for Hydro in EU across different IAMs.
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Figure 166: Operation and maintenance cost for Hydro in India across different TAMs.
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Figure 167: Operation and maintenance cost for Hydro in Japan across different TAMs.
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Figure 168: Operation and maintenance cost for Hydro in USA across different TAMs.
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Figure 169: Operation and maintenance cost for Nuclear in Brazil across different TAMs.
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Figure 170: Operation and maintenance cost for Nuclear in China across different IAMs.
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Figure 171: Operation and maintenance cost for Nuclear in EU across different TAMs.
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Figure 172: Operation and maintenance cost for Nuclear in India across different TAMs.
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Figure 173: Operation and maintenance cost for Nuclear in Japan across different IAMs.
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Figure 174: Operation and maintenance cost for Nuclear in USA across different IAMs.
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Figure 175: Operation and maintenance cost for PV in Brazil across different TAMs.
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Figure 176: Operation and maintenance cost for PV in China across different IAMs.
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Figure 177: Operation and maintenance cost for PV in EU across different TAMs.
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Figure 178: Operation and maintenance cost for PV in India across different IAMs.
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Figure 179: Operation and maintenance cost for PV in Japan across different TAMs.
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Figure 180: Operation and maintenance cost for PV in USA across different [AMs.
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Figure 181: Operation and maintenance cost for Wind Onshore in Brazil across different
[AMs.
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Figure 182: Operation and maintenance cost for Wind Onshore in China across different
TAMs.
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Figure 183: Operation and maintenance cost for Wind Onshore in EU across different
[AMs.
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Figure 184: Operation and maintenance cost for Wind Onshore in India across different
TAMs.
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Figure 187: Operation and maintenance cost for Wind Offshore in China across different
[AMs.
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Figure 188: Operation and maintenance cost for Wind Offshore in EU across different
TAMs.
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Figure 189: Operation and maintenance cost for Wind Offshore in India across different
[AMs.
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Figure 190: Operation and maintenance cost for Wind Offshore in Japan across different
TAMs.
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Figure 191: Operation and maintenance cost for Wind Offshore in USA across different

TAMSs.
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Figure 192: Conversion effciency for Biomass w/o CCS in Brazil across different TAMs.
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Figure 193: Conversion effciency for Biomass w/ CCS in Brazil across different TAMs.
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Figure 194: Conversion effciency for Biomass w/o CCS in China across different TAMs.

98



Biomass w/ CCS - China

Model
0.3 GCAM4.2_ADVANCE
—— IMAGE 3.0
T ——— MESSAGEIix-GLOBIOM_1.0
E ——— POLES MILES
'é —— REMIND 1.6
E 0.2

Variable

Biomass|w/ CCS
= = = Biomass|w/ CCS|1

Figure 195: Conversion effciency for Biomass w/ CCS in China across different TAMs.
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Figure 196: Conversion effciency for Biomass w/o CCS in EU across different TAMs.
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Figure 197: Conversion effciency for Biomass w/ CCS in EU across different TAMs.
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Figure 198: Conversion effciency for Biomass w/o CCS in India across different IAMs.
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Figure 199: Conversion effciency for Biomass w/ CCS in India across different TAMs.
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Figure 200: Conversion effciency for Biomass w/o CCS in Japan across different TAMs.
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Figure 201: Conversion effciency for Biomass w/ CCS in Japan across different TAMs.
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Figure 202: Conversion effciency for Biomass w/o CCS in USA across different IAMs.
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Figure 203: Conversion effciency for Biomass w/ CCS in USA across different TAMs.
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Figure 204: Conversion effciency for Coal w/o CCS in Brazil across different IAMs.
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Figure 205: Conversion effciency for Coal w/ CCS in Brazil across
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Figure 206: Conversion effciency for Coal w/o CCS in China across different TAMs.
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Figure 207: Conversion effciency for Coal w/ CCS in China across different TAMs.
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Figure 208: Conversion effciency for Coal w/o CCS in EU across different TAMs.
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Figure 209: Conversion effciency for Coal w/ CCS in EU across different TAMs.
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Figure 210: Conversion effciency for Coal w/o CCS in India across different TAMs.
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Figure 211: Conversion effciency for Coal w/ CCS in India across different TAMs.
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Figure 212: Conversion effciency for Coal w/o CCS in Japan across different TAMs.
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Figure 213: Conversion effciency for Coal w/ CCS in Japan across
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Figure 214: Conversion effciency for Coal w/o CCS in USA across different TAMs.
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Figure 215: Conversion effciency for Coal w/ CCS in USA across different TAMs.
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Figure 216: Conversion effciency for Gas w/o CCS in Brazil across different TAMs.
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Figure 217: Conversion effciency for Gas w/ CCS in Brazil across different TAMs.
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Figure 218: Conversion effciency for Gas w/o CCS in China across different TAMs.
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Figure 219: Conversion effciency for Gas w/ CCS in China across different TAMs.
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Figure 220: Conversion effciency for Gas w/o CCS in EU across different IAMs.
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Figure 221: Conversion effciency for Gas w/ CCS in EU across different TAMs.
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Figure 222: Conversion effciency for Gas w/o CCS in India across different TAMs.
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Figure 223: Conversion effciency for Gas w/ CCS in India across different TAMs.
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Figure 224: Conversion effciency for Gas w/o CCS in Japan across different TAMs.
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Figure 225: Conversion effciency for Gas w/ CCS in Japan across different TAMs.
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Figure 226: Conversion effciency for Gas w/o CCS in USA across different TAMs.
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Figure 227: Conversion effciency for Gas w/ CCS in USA across different TAMs.
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