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Under Proposed Policy .
RAcE To NET ZERO Made Discussion ‘ Legislation ‘Document @L"W Achieved

T t i
CARBON NEUTRAL GOALS BY COUNTRY 9! Achieved 2030 2035 2040

[ ) Nene Under Propesed Palicy

I we Oroussien Legishatisn Decumant Lae it
Target =

W adeewd 0w @

THE U.S. COMMITTED TO A 2050 TARGET,
with @ 50%-52% reduction emissions by 2030,
atter refoining the Roris Agreement in 2027,

SWEDEN'S 2045 TARGET
5 the earfiest commitment
enshrined in law.

N '\'&@}f, i
% S,
)R

CHINA'S 2060 TARGET

s one of the most impactfl, n
<covering an estimated 25% of / 4
globat emissians. @

THE MAJORITY
of carbon neutrality goats
ove only under discussion,
___ withno firm pian of action.

AUSTRALIA AND SINGAPORE
have carban neutral ambltions for

the second haff of the 21st century,

0;':::’ MEXICO AND OTHER MEMBERS
of the Carban Neutrality Coolitian
:‘:.';: agree to target net zero emissicns N
Urugaay by 2050, but commitment is | ‘
Bhutan up to members. :
Sarirame I
Target Year i
URUGUAY'S 2030 TARGET (2) BRAZIL'S 2060 TARGET BHUTAN AND SURINAME
{unger discussion} /s the eartiest wos one of many new pledges are the only two countries that
carbon neutral pledoe. ‘made during the US. Climate are carbon negative, removing
Summit in April 2021, mare carbon than they emit

Fresenced by

SOURCES: ey

but o concrete dote.
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BHAMDNDC (EAREYT SEH)

— 2030 B4 (M CO2) | 2013 (Mt CO2)

BEMRARAHHE - RIRE -46% 1,408
IRILF—ER-BIEXRFE 677 -45% 1,235
7 3 BB 289 -38% 463
X7 T D ERFY 116 -51% 238
R EEBR 70 -66% 208
CE T 146 -35% 224
T )L —ERifaEppy 56 -44% 106

If we can reduce GHG emissions from power generation, this target can be achievable.
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EIEIER 2030 target

xe (= . * At 2020
10,240BKWHIZEE 10,650{8kWhiZsE 2030EDREBEHE - TIRIEMN
- I en ra Lo L Loz
- . Bi% 190 2% SRS NS
RE B * Rtk T Bk 1,780 19% 3104 310% 057
24% ’
BE 3:1[:.,/? LNG 1,870 20% 3,905 39.0% 0.48
Nuclear “**" s anh T eSSy 1,880~2,060 20~22% 390  39% 5.5
Egama 22-20% HIx 3,360~3,530 36~38% 1,812 181%  1.91
TIST
59% KR TEZT 90 1% 0 - -
NG 7% e ast 9,340 100% 10,013  100%  0.93
wE *EBHENTHD, AHEEAOBEFC—HUAVBANSHS
20~22% .
2E b :
{Ea T —
76% [f8kWh] RESHE IR FEEXM
e 5 = T 79% 173
5006 56% KBS 1,290~1,460 14%~16%
Coal 2 s BE L & 510 5% 90 0.9% 5.67
32% st o — 110 1% 30 03%  3.67
199 2 K 980 11% 788 7.8% 1.4
- = JAARR 470 5% 201 29% 161
0il s 2%52% 390825 e,
203048 —

2019 E 2030E§ (H27:87E8) 70
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Efficiency Technology energy demand : :
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v
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Bottom-Up l Generation

Simulation Model _J_ Planning Model
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Econom s Hourly Electricity - SN—
Load Data Find the best power
¥ generation mix
Hour-by-Hour
Simulation Model
T Operati /L tterns of 7
Test the Hourly pe;a o
ower Plants

Demand-Supply Balance | -

Figure 1.2 Proposed integrated scenario analysis model (GIESAM)
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Zero-Carbon optimization model
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=/INDEEZRDT-

Prof. Keiichi N. Ishihara (GSES)
KYOTO UNIVERSITY

Input Data:
Demand, Initial Capacity, Capital cost, Lifetime, CO, factor, Conversion efficiency, etc.
v Vv v
_ Main Constraints .
Environmental Demand-supply balance Economic
Objective Capacity factor Objective
Min=Total CO, | |Mmstalled capacity Min=NPV
- Max. CO2/Investment, etc.
| | [ |
v v
Pure Environmental Pure Economic
Optimization Optimization
3 Trade-off

Analysis

NPV: Net Present Value

Formulation of multi-objective optimization problem

)

Non-dominated Solution (Pareto Set)

R\

Final Solution Outputs:

Capacity, power generation, Fuel consumptions, Cost, investment, CO, emission, etc.

Figure 1.4 Multi-objective optimization planning model for power generation system
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Figure 1.8 Historical and projected population and age structure to 2100




Final Energy Consumption

16,000 Final Energy Consumption(PJ)
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Prof. Kelichi N. Ishihara (GSES) Figure 1.38 Final energy consumption at end-use side
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Final Energy Consumption (PJ)
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Figure 1.25 Final energy consumption in industry to 2100
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Final Energy Consumption for Passenger Transportation by Energy (PJ)
2,500

w Biofuel m Electricity mGas

2,000 - m Diesel m JetFuel m Gasoline

1,500

1,000

Gasoline

500 Biofuel —

Electricity

0
1990 2000 2010 2020 2030 2040 2050 2060 2070 2080 2090 2100

Year

Figure 1.35 Final energy consumption for passenger transportation by energy




CO, emission
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Figure 1.40 CO, emission at end-use side




2100 Scenario 2
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6-7 trillion yen per year is needed.

2100 Scenario 2
(Max 50 GW

Nuclear)
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1,200,000
* 8 sectors cover 90 % of GHG emissions.
1,000,000 m Other
= Non-Energy * Non-energy is mainly naphtha.
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From energy balance data in 2020
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1000TWh Renewable and Hydrogen 7K%& : 5.5-17.4MtH,

p (A 41470t CO2 CCSU JKZ& : 9.5MtH,

S4om 100MtCO2 from coal coke to hydrogen JKZ& : 7MtH,

B (RE) 38Gl To EV T : 70TWh

% (BY) 28G] To FCV K% : 10MtH,

R4 1907P] Electrification B : 170TWh
EE-tXVF 16Mt CO2 C to CH4 KZF : 1.7MtH,

DEARE 33.7-45.6Mt (370-510BNm?)

s ~ N M ﬁ ZOM
KRIZIET VEZDORAHAR+CCSHEEND fﬁgz(mm): ;2Mt-40Mt
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