AREREEF2¥E

%ﬂt}

Kokusai-joho

202548 |08
B A El

ZiEHES




(B R

RAUODEE 0
HEE  HorMolAmIaHTEEROT —BHIREE()— 00—
&R

B B EHER I Review

T—FUBHETOILAELHRE
—EF R ETE - TOR- B F R —
S BF

Balancing Climate Change and Disaster Prevention Policies
— Prioritizing Mitigation, Adaptation, and Earthquake Measures —
[ZUMIYA Kiyotaka

AVRR T DBEERREIRILE—
—KAFEEEFIDIT—
Hd BE

AURFS T DENER

— BB BHEPIDI—

e EE

FOSLMRD DY O—s LI ETIITE ORI E R 8E
— AR T HIEAED DO T 0—/ L FERIL A28k | —
e

AON—LTHEDHEIZEITT

—THA X BHE DRAERY AN - | ORE—

L HE
RAVE SR EABERHROBERPEDL
BE =TFR

WE®REC

26

38

50

61

69

76



RADEHE
BAERERFSE Sk OEXE

HEERIRIT, ZOZEORERIZEBNT, %< OIEOME L BBRAZHSEBERH Y 3, 2L
\ZHRROFEENQ LRI 2 GIAUIEE T, ENOOEEISFHHOME L TH D 7,

LL, A H, EBME - 7 m—VUboBkiE, &Aoo - (il - A\ e b REFITRYBZ £,
FEROBER « fEl c a0 X 7202 B0, Fi e BN E OO0 ET,

BRRTEE L. DEROBE « FRREEUCHIE L TV Tid, HiE I, - 2REIC, L - T £
P

Fo. Fu—rIid, ERAEZ COMER ), B EROZREOKSE BT LE L,
Z OB ERONTERTRE T, HERCHEIITE T & T, ek E2IaTR&E T,

A HOfEER - AIRTREI, FEk - TR S - BORORBIZH D £77, S BITIIEROFRMAR
TIIRPUUREE « RIGARRE & 72> TOVET, RS H720D1218, FBRAIE M ORENT & A7 0 #17%,
O TR 7 PRSI AL L 72 ) 57,

DFED, 21 HROBIE, a5 - BET: - LS - OB - RS 2 OFPIGEL - PeatE 2 - i EE
FEDMBEART] R L 72> TETNBHEDTT,

D& 2T « T, BHEOEMBEICE bbb Z Ll BILSIET —~ 25D 20 EFE D
F3, FEHAFZE B S R EOARE B2 TSR U ET, %< D & DEHH TS OE 5 BF
PeEFNE I BERE LT ETFLET,

AARERRER TSR, EO X5 RBEWEENIM@IZ, 2002 43 AICESLSVE LT,

ZDTED, REOMFREEET L {FRIORREEAE - AT, s Teem L E Lz,
AEENZ ORI T,

LEREFNCHTZ0, 2 OFANG, TS, ZIEZGY £ L, EELE L B ET

AGED, IR HHTAZ B, FrLWHEEORAEIZZ D70 L5 TEET L. I HITFHOER
DI AN TFFEDSG & LT < OMZERITIEA L T2 & 359, fravnizLET,

200445 H 10 A

BEROHAO—2IE, HAGECEET L 2MRORIFO7 +—F 2 EEKTHZ LT, ZOHEMW
BERRODT=OIZ . TEROBEEERE TEREEHAFZE] 2R L. [TAARERERTSEE] & LE L, #il
SHREERBZY T 5 2 LIRS TER B R OMLOR N> THZ & TT,

BHFUEEE RO DI, A 2 Z—Fy MZTABRITHN-ZLET, bBbAA, FUra—FRLT
U2 RT T MRUL, @ ORBYROM - L RS20 9, IEHBEOCE T, Rk, HERSCO-E D
B k& B 7080 ikae b, 4552 b TlbE Uiz, sEL<IR [l O oW\ T
B LTER N,

BEROREETEFEICRT 2 TR SN, 20T —~ IS At G E L 2iEo
JENWND X LV EREREL TR Y . BT e i ERLE A FIRBIC L CWET, 4%, EM0a o=/
—varE L RESE, HRCERT2FREHE B LIZWEFE EFETOT, KALL T
RO L BT ET,

200812 H5 H




B

il

iz e¥Ro Bl 2 Pirkoc —ER3%EEZ (1) —
xR i

ZORHENRS Z ZICHER L Lz, REEIZS T i, B0 F5oRHEH> L 222 T LT,
FETLY), AGEIZRZ L CEFMHEEICKD D TRV, EWIARRDRPICHBEV I L, TR
b, TNEEVBEZ, COLPI05OHHIGELZC LiE, T 3 ICHERRE. &g, 5itd. ¢
DEBRE ORI OBY T, LA LD EZHL LT3 & &b ic, 2L FEEKRE LoD DE R
CICEEES2OHL %, BOLZDTHER LW EBWET,

COfBICEEL T, BIFSO&EHEE I AT o—fiz, WEHOEAED 20 BuE T,

[HEHRDE LA (labour) % & 2 L ABIEZ, FREFROH 72 FEA2U) 0 < TR 578 ]

(Arbeit des Geistes) 2SEFHE X L5 -+ BEOHIDO XSy, B0 BE oA THH] i, B
Yo 7= TBlZDEM] (Adventure of Ideas) #1FICfTH T & DTX 3 BEEE DN % iR
L7z ]

ZORWIE, 10 F2REL5DOBRETELEA, LS, NMOEAPNEER IS 2 HEICE
T VIVWKZDEREZEDTVRLLE VWAL TL kI, Al OHERE, SV 7 Iy 7 OFEER, B4 L IHIE
e BRIE, BA7eb o [BET 2] zodbosilahcw szl Tcd,

[sEfm & i3l )T AN & 13227 2HE7ED ] & I AR R Ic FA 2 B I3 & 5 M & & 5 D, WHO
O [ OERZ [FE] AR TR CTE 272 bovid, wE® T TEHI - 201
gL L CoER] ORFE~LEEAINILERHLTL X 9,

KEBDIFT DI, Mz C2AHMEDORIINTT, Thbb, &KEE - 5t - MEES. ZNZhoDiL
Lz <, () Z20b o IchxE 28, 20X 57 GtEOMA) 2HET 22 Lich ) 3,
Keghb, KEOBHF X INETOXE% [#3E] L. seconddecade IC 5T b L W7z 7zik v Icm D
ST LIt ET, b iFnl ., WBEAZEE 2. Kk~mI <, BHOEBEZHE T TWE 3,

Pk



S8
(B BRI : Review)

BEMXIIBE - EBMZTIToTEYFLRA,




H A [E BE 1 #7258 [Kokusai-Johol] 10 % 1 %

20254 7 H 27 H3AT

7 —F Bk T b7 HE PR
LI EHET « TOR - BRI —

RS
XY s VRS T AT 7 B

Development of the Northern Territories under the Putin

Administration
—The Federal Target Programs, TOR, and the Special Economic Zone—

YOSHIOKA Akiko

Senior Research Fellow, the Canon Institute for Global Studies

While the economic development of the Northern Territories under the Putin administration has
occasionally been reported in Japanese media, it has rarely been examined as an object of academic
inquiry. However, clarifying when President Putin initiated development in the Northern Territories and how
it has been implemented is a key element in understanding his approach to the territorial issue. This paper
focuses on the economic development carried out under the Putin administration, aiming to clarify the
timing of key policy decisions and the content of development measures that have continued to the present.
In doing so, it aims to contribute to a more comprehensive assessment of Japan’s diplomacy toward Russia

since 2000.
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1. Introduction focus on responding to extreme weather and
disasters, as well as strengthening

Climate change, driven by global warming, is the adaptive capacity of social and economic

increasing the frequency and intensity of extreme systems. Examples include measures against

weather events and natural disasters worldwide, floods and droughts, urban greening initiatives,

making effective countermeasures an urgent and the development of heat-resistant crops

global imperative. The IPCC's Sixth Assessment (IPCC, 2014)2.

Report (AR6) highlighted insufficient progress in

achieving carbon neutrality, re-emphasizing the In Japan, national resilience policies have

critical need for greenhouse gas emission been advanced since the Great East Japan

reductions IPCC, 2022)1. Earthquake in 2011. In recent years, the
intensification of torrential rains and typhoon

Climate change countermeasures are damage due to climate change has become

broadly categorized into two types: mitigation pronounced, making it essential to address these

and adaptation. Mitigation strategies aim to impacts. The current national resilience plan

reduce greenhouse gas emissions and include comprehensively integrates measures against

promoting energy-saving technologies, deploying mega-earthquakes and climate change

renewable energy sources, protecting forests, adaptation.

establishing sustainable transportation systems, This paper organizes the evolution and

and enhancing CO, absorption through background of Japan's climate change adaptation

afforestation. Conversely, adaptation strategies and disaster prevention policies. It then considers

14
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the appropriate balance of national budget
allocation for two distinct risks: climate change (a
global negative externality) and
mega-earthquakes (devastating domestic

impacts).

2. Theoretical Background of Climate
Change Policy

2.1 Theoretical Background of Climate Change
(1) Evolution of Climate Change Policy
International responses to climate change have
progressed from the entry into force of the United
Nations Framework Convention on Climate
Change (UNFCCC) in 1992 to the Kyoto Protocol
(1997) and the Paris Agreement (2015), with the
primary objectives being greenhouse gas emission
reductions and mitigation IPCC, 2014; 2022)3.
Mitigation policies, based on the internalization
of negative externalities, have included carbon
taxes and emission trading schemes. Meanwhile,
as the impacts of climate change have become
more pronounced, the importance of adaptation
measures has grown, leading to the promotion of
infrastructure reinforcement, the establishment
of early warning systems, and disaster risk
management (IPCC, 2014)4.

(2) Evolution of Adaptation in IPCC Reports

The importance of adaptation measures has been
continuously discussed in IPCC reports. The
IPCC Third Assessment Report (TAR, 2001)
presented regional and sectoral adaptation
options. The IPCC Fourth Assessment Report
(AR4, 2007) evaluated adaptation options and
risk management. The IPCC Fifth Assessment
Report (AR5, 2013) discussed the success factors
and planning methods for adaptation, introducing
the concept of "Climate Resilient Development
Pathways (CRDPs)" (IPCC, 2013). The IPCC
Sixth Assessment Report (AR6, 2021) identified

15
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physical and socioeconomic factors as limits to
adaptation, emphasizing the need for integration
with mitigation and inclusive governance (IPCC,
2021)5.

(8) Climate Change Policy Theory

In climate change countermeasures, comparing
the cost-effectiveness of mitigation and
adaptation is crucial. Burton et al. (2002) pointed
out that adaptation research has evolved from
impact assessment to vulnerability assessment.
Moser et al. (2010) organized the adaptation
process into three stages: "understanding,"
"planning," and "managing." Fiissel et al. (2014)
discussed the development of vulnerability
assessment frameworks and their integration
into IPCC reports, highlighting the centrality of
adaptation in policy formulation (Burton et al.,
2002; Moser et al., 2010; Fiissel et al., 2014)6.

(Summary1)

Successful adaptation measures require proactive
planning and investment, and vulnerability
assessment plays a central role in policy

formulation.

2.2 Japan's Disaster Prevention Policy
Investment Effects of Disaster Prevention and
Mitigation Measures

(1) Insurance Systems and Public Support

In disaster risk management, the utilization of
Iinsurance systems plays a role in dispersing
economic losses through market mechanisms.
Matsunaga (2008) noted that premium settings
Incentivize proactive measures such as
earthquake-resistant construction and flood
control, and argued that rapid funding
contributes to accelerating recovery. Conversely,
public support plays a role in providing relief to
low-income individuals and uninsured persons, as

well as supplementing public infrastructure
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development, thereby establishing a
complementary relationship with insurance

systems (Matsunaga, 2008)7.

(2) Economic Impact of Disaster Prevention
Investment
Okabe and Yukikawa (2013) pointed out that
economic losses from natural disasters are
increasing, particularly affecting developing
countries. This highlights the growing need for
disaster mainstreaming and that
comprehensively implementing disaster risk
reduction measures contributes to sustainable
development. Disaster prevention investment is
considered an effective measure for long-term
economic growth and poverty alleviation, and the
importance of an appropriate combination of
insurance systems and public support has been
argued (Okabe & Yukikawa, 2013)8.

(8) Anthropogenic Disasters and Policy
Importance
The World Bank and the United Nations (2010)
pointed out that the damage from natural
disasters can be exacerbated by human actions
such as urban planning and deforestation. They
argued that appropriate infrastructure
development and land-use policies play a crucial
role in mitigating disaster damage, and
international assistance is also indispensable.
Especially in developing countries, the provision
of funding and technology leads to the
strengthening of disaster prevention measures
(World Bank & United Nations, 2010)9.

(4) UN World Conferences on Disaster Risk
Reduction and Japan's Role

Japan has contributed to the formulation of
international disaster prevention strategies. The
"Yokohama Strategy" was adopted at the First

UN World Conference on Disaster Reduction
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(1994), the "Hyogo Framework for Action" at the
Second Conference (2005), and the "Sendai
Framework for Disaster Risk Reduction
2015-2030" at the Third Conference (2015). The
philosophy of "Build Back Better" has contributed
to the formation of sustainable disaster
prevention strategies, drawing on lessons learned
from the Great East Japan Earthquake (United
Nations, 2015)10,

(Summary2)
Disaster-prevention investment contributes not
only to minimizing losses but also to ensuring

long-term socioeconomic stability.

d Global anthropogenic CO, emissions
( ) Quantitative information of CHy and N0 emission time series from 1850 to 1970 is limited
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Environmental Studies website (National Institute for
Environmental Studies, 2025)13. GOSAT refers to the
Greenhouse Gases Observing Satellite series, which
observes atmospheric concentrations of CO, and methane,

two greenhouse gases contributing to climate change.

3. Difficulty of Achieving Carbon Neutrality

This paper uses "Gt-CO," (gigatons of carbon
dioxide) and "Gt-C" (gigatons of carbon) as units
for CO, emissions (1 Gt-C = 3.67 Gt-CO,). While
CO; 1s expressed as the total weight of carbon and
oxygen, carbon cycle research often presents it by

carbon weight.

3.1 Current State of Greenhouse Gas Emissions
Carbon neutrality refers to achieving net-zero
greenhouse gas emissions by balancing emissions
with removals. This means bringing the total
anthropogenic emissions minus removals by land
and ocean to zero IPCC, 2014)14.

As a climate change countermeasure, the
Paris Agreement was adopted in 2015, calling for
efforts to limit the global temperature increase to
well below 2°C above pre-industrial levels and to
pursue efforts to limit it to 1.5°C (IPCC, 2015).
"Pre-industrial" refers to the period between 1850
and 1900, which serves as a baseline in climate
change research.

According to the IPCC Fifth Assessment
Report (AR5), cumulative anthropogenic CO,
emissions from 1750 to 2011 amounted to 2040 +
310 Gt-CO,, with approximately half of these
emissions occurring since 1970. Notably,
emissions from fossil fuel combustion, cement
production, and gas flaring tripled, and the
impact of FOLU (Forestry and Other Land Use)
increased by approximately 40% (IPCC, 2014)15.

In 2011, annual CO, emissions were 34.8 +
2.9 Gt-CO,/year from fossil fuels, cement
production, and gas flaring, and 3.3 + 2.9
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Gt-CO,/year from FOLU. Approximately 40% of
cumulative emissions have accumulated in the
atmosphere, and about 30% have been absorbed
by the oceans, leading to ocean acidification
(IPCC, 2014).

Greenhouse gas (GHG) emissions increased
from 1970 to 2010, showing a particularly notable
rise from 2000 to 2010. The annual growth rate
climbed from 1.3% (0.4 Gt-CO,/year) between
1970 and 2010 to 2.2% (Gt-CO,/year) between
2000 and 2010, reaching a total GHG emission of
49.0 + 4.5 Gt-CO,/year in 2010 (IPCC, 2014)16,

In 2010, 78% of GHG emissions were CO,
from fossil fuels and industrial processes, totaling
32.0 £ 2.7 Gt-COy/year (IPCC, 2014). The annual
increase in CO, concentration from 2023 to 2024
was 3.5 ppm/year, the largest in the past 14 years,
indicating an upward trend in atmospheric CO,
concentration (NIES, 2024)17.

According to reports from the World
Meteorological Organization (WMO) and the
National Institute for Environmental Studies
(NIES), the Earth's average temperature has
continued to rise since the 1970s, reaching a new
record high in 2024. The temperature increase
from pre-industrial levels (1850-1900) has
exceeded 1.5°C, accelerating climate change
(WMO, 2024)1s.

3.2 COz Accumulation Since the Industrial
Revolution and Absorption Outlook
According to the IPCC Fifth Assessment Report
(AR5), cumulative anthropogenic CO, emissions
from 1750 to 2011 reached 555 Gt-C.
Approximately 40% (240 Gt-C) accumulated in
the atmosphere, about 30% (155 Gt-C) was
absorbed by oceans, and roughly 30% (160 Gt-C)
was stored in terrestrial ecosystems (IPCC,
2014)19.

The annual CO, absorption by land and

oceans is 3.1 Gt-C/year. At current absorption
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capacities, it would take approximately 77 years
to remove the CO, accumulated in the
atmosphere (240 Gt-C + 3.1 Gt-Clyear = 77.4
years). However, as CO, emissions are increasing,
the accumulated amount is also growing, making
the achievement of carbon neutrality even more
difficult. Additionally, progressing ocean
acidification may affect the carbon cycle and
reduce CO, absorption capacity IPCC, 2014)20,

3.3 Global North and Global South

In international efforts to reduce greenhouse gas
(GHG) emissions, conflicts over burdens and
responsibilities persist between developed and
developing countries. Developed countries
achieved economic growth through large
historical GHG emissions, while developing
countries, despite having low historical emissions,
are strongly impacted by climate change.
Therefore, developing countries place greater
responsibility on developed nations, while
developed nations call for developing countries to
also cooperate in reductions (IPCC, 2014)21.

To resolve this conflict, the principle of
"Common but Differentiated Responsibilities
(CBDR)" was adopted, leading to an international
agreement for developed countries to provide
financial and technological assistance to
developing countries. However, in recent years,
some developing countries have seen increased
GHG emissions, a situation that cannot be fully
explained solely by the "North-South problem"
(UNEP, 2024)22.

The "South-South problem" among
developing countries has also emerged, where the
proportion of cumulative CO, emissions from
high- and middle-income countries is undeniable,
yet the locus of responsibility within
international reduction frameworks remains
ambiguous. As a result, while the ideal of

cooperative climate change measures is shared,
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actual cooperation is not fully functional, and
fundamental solutions have not yet been realized
(World Bank, 2021)23,
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(Summary3)

Achieving carbon neutrality is extremely
challenging; in addition to fundamental
greenhouse-gas (GHG) reduction measures,
integrated efforts such as the utilization of
Insurance systems, public support, and
international cooperation are necessary (Author,
Year).
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4. Current State of Japan's Disaster
Prevention Policy

4.1 Disaster Prevention Policy
(1) Disaster Prevention Policy Before the
National Resilience Plan
Before the formulation of the National Resilience
Plan, Japan's disaster prevention policy revolved
around the Disaster Countermeasures Basic Act
(1961) and the Basic Disaster Management Plan.
The Disaster Countermeasures Basic Act was
enacted in response to the Ise Bay Typhoon in
1959, establishing the framework for disaster
prevention systems and fundamental policies for
disaster prevention and recovery. The Basic
Disaster Management Plan was formulated based
on this act, providing guidelines for disaster
prevention and recovery (Fire and Disaster

Management Agency, 2022)25.

(2) Formulation of the National Resilience Plan

The Great East Japan Earthquake in 2011

marked a turning point in Japan's disaster
prevention policy, directly influencing the
formulation of the National Resilience Plan. In
response to the earthquake, the government
introduced comprehensive disaster prevention
measures aimed at "protecting the lives and
property of the public and maintaining
sustainable socioeconomic activities"
(Government of Japan, 2013). The main elements
of the National Resilience Plan are as follows:

e Preparation for large-scale disasters:
Strengthening proactive measures against
mega-earthquakes and tsunamis.

e Response to complex disaster risks:
Addressing the necessity for integrated
countermeasures against cascading
disasters.

e Maintenance of socioeconomic activities:

Ensuring rapid recovery after disasters
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and building sustainable social
infrastructure.
In 2013, the government enacted the National
Resilience Basic Act, initiating the promotion of
long-term and comprehensive disaster prevention
and mitigation policies (Government of Japan,
2013)26.

(8) Comparison of Basic Disaster Management
Plan and National Resilience Plan

While the Basic Disaster Management Plan
prioritizes prevention and emergency response
for individual disasters, the National Resilience
Plan covers all natural disasters and introduces a
perspective that integrates proactive measures
with accelerated recovery. The National
Resilience Basic Act functions as a philosophical
law, with specific measures implemented based
on the Disaster Countermeasures Basic Act. That
1s, the National Resilience Basic Act indicates the
direction of disaster prevention policy, while the
Disaster Countermeasures Basic Act defines
specific disaster responses (Central Disaster
Management Council, 2020)27.

(Summary4)

Japan’s disaster-prevention policy has evolved in
response to changing societal demands, and the
National Resilience Plan is distinctive for
introducing a comprehensive, long-term

perspective.

4.2 Similarities and Differences Between Climate
Change and Mega-Earthquakes

While climate change and mega-earthquakes are
natural disasters stemming from different causes,
they share some commonalities and fundamental

differences.

(1) Similarities
1. Negative Externalities Greenhouse gas
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emissions impose negative externalities
by affecting broad communities and future
generations. Similarly, structures with
low seismic resistance or inappropriate
land use can cause damage to their
surroundings during an earthquake,
which can also be viewed as a negative
externality IPCC, 2014)28,

2. Public Goods Problem A stable climate
and disaster prevention infrastructure
function as public goods, necessitating
international cooperation, but they are
also prone to the free-rider problem
(UNDRR, 2019)2°.

3. Uncertainty and Risk Predicting the
future impacts of climate change and the
occurrence of earthquakes is challenging,
posing devastating risks to socioeconomic
activities. The importance of insurance
systems and risk management is
increasing (UNEP, 2019)30,

4. Intergenerational Equity Greenhouse gas
emissions leave a negative legacy for
future generations, and inadequate
disaster prevention measures for
mega-earthquakes endanger future lives
and property. Therefore, appropriate
investment in disaster prevention is
crucial (World Bank, 2021)31.

(2) Differences

1. Time Horizon and Predictability Climate
change progresses over a long period and
1s somewhat predictable. In contrast,
mega-earthquakes occur suddenly, and
their exact timing and magnitude are
difficult to predict (IPCC, 2014)32,

2. Causes and Countermeasures Climate
change is primarily driven by
anthropogenic factors, with emission

reductions (mitigation) and adaptation
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measures being the main responses.
Mega-earthquakes, on the other hand, are
natural phenomena, and countermeasures
primarily focus on seismic reinforcement,
establishing evacuation systems, and
recovery/reconstruction measures
(UNDRR, 2020)33.

3. Scope and Nature of Impact Climate
change affects ecosystems, food production,
water resources, and health on a global
scale. Mega-earthquakes involve localized
physical destruction, leading to
widespread economic impacts on supply
chains (World Bank, 2021)34.

4. Nature of Policy Response Climate change
necessitates international cooperation,
with long-term policy coordination and
setting emission reduction targets as key
challenges. Conversely, mega-earthquakes
primarily involve domestic disaster
prevention and mitigation measures, and
the formulation of recovery plans (UNEP,
2019)%.

4.3 Japan, a Country Prone to Earthquakes

Due to its unique topographical, geological, and
meteorological conditions, Japan is located in a
region where natural disasters such as typhoons,
heavy rains, heavy snowfalls, floods, landslides,
earthquakes, tsunamis, and volcanic eruptions
occur frequently. According to the 2007 White
Paper on Disaster Management, Japan accounts
for 20.7% of global earthquake occurrences, 7.0%
of active volcanoes, and 13.4% of global disaster
damage costs, significantly exceeding its
proportion of the world's land area (Cabinet
Office, 2007)3.

Nankai Trough Megathrust Earthquake Scenario
In January 2025, the Earthquake Research

Committee announced a heightened probability of
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a magnitude (M) 8-9 Nankai Trough Megathrust
Earthquake (Earthquake Research Committee,
2025)37, In March of the same year, the latest
damage projections by the Nankai Trough
Megathrust Earthquake Countermeasures
Working Group estimated that ground shaking of
up to seismic intensity 7 and tsunamis exceeding
10 meters would strike a wide area, potentially
leading to a maximum of approximately 298,000
fatalities (Nankai Trough Countermeasures WG,
2025). Furthermore, it is projected that about
2.35 million buildings would be completely
destroyed or burned, economic damage would
reach approximately 292 trillion yen, and the
number of evacuees could be up to around 12.3
million people.

Importance of Disaster Prevention Measures

To mitigate damage, estimates suggest that
rapid evacuation and appropriate information
dissemination could reduce tsunami fatalities by
up to 70%, underscoring the extreme importance
of proactive disaster prevention measures
(Nankai Trough Countermeasures WG, 2025)38.
Currently, the necessity for disaster prevention
and mitigation is increasing, requiring enhanced
countermeasures based on the latest research and

damage projections.

(Summaryb5)

Although climate change and megathrust
earthquakes share issues such as negative
externalities and public-goods problems, they
differ in temporal horizon and scope of impact,
necessitating an integrated approach to disaster

management (Author, Year).

5. Balancing Climate Change Policy and
Disaster Prevention Policy

The analyses presented in Chapters 1-4 are
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organized into the following five points to
establish the framework for formulating and
testing the research questions.

5.1 Summary

5.1.1 Summary 1: Importance of Adaptation
Measures

From the perspective of adaptation measures, (a)
proactive planning and investment are
indispensable for success, (b) vulnerability
assessments play a central role in policy
formulation, and (c) the combination of these
elements enhances community resilience.

5.1.2 Summary 2: Socioeconomic Impact of
Disaster-Prevention Investment

Viewed through the lens of disaster-prevention
investment, (a) such investment contributes not
only to minimizing losses but also to ensuring
long-term socioeconomic stability, (b) ex ante
investments have demonstrated high cost—benefit
performance, and (c) maintaining
disaster-prevention infrastructure as a public
good underpins sustainability.

5.1.3 Summary 3: Challenges in Achieving
Carbon Neutrality

Organized by the challenges of carbon neutrality,
(a) its realization is extremely difficult, (b)
fundamental greenhouse-gas reduction measures
are indispensable, and (c) the need for
international cooperation and technological
innovation has never been greater.

5.1.4 Summary 4: Evolution of Japan’s
Disaster-Prevention Policy

From a policy-evolution standpoint, (a) Japan’s
disaster-prevention measures have incrementally
developed in response to societal demands, (b) the
National Resilience Plan is distinguished by its
adoption of a comprehensive perspective, and (c)
planned and sustained implementation will be

crucial going forward.
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5.1.5 Summary 5: Comparison of Climate Change
and Megathrust Earthquakes

Comparing climate change and megathrust
earthquakes reveals that (a) both share issues of
negative externalities and public goods, (b) they
differ in temporal horizon and scope of impact,
and (c) an integrated approach to disaster

management is required.

5.2 Research Question 1

The following research question is formulated
and subjected to analysis:

“In light of the difficulty of international
cooperation under the Paris Agreement and the
current infeasibility of achieving carbon
neutrality, what is the significance of Japan’s
planned budget allocation for CO,-emission
reduction? Furthermore, how should the optimal
balance between mitigation and adaptation
measures be designed, taking into account the
free-rider problem?”

5.2.1 Analysis 1

Although allocating budget to CO,-emission
reductions is important, the challenge of
achieving carbon neutrality suggests prioritizing
adaptation measures. Adaptation directly
mitigates disaster risks posed by climate change
and serves to protect lives and property. Given
Japan’s high exposure to earthquakes and
typhoons, strengthening adaptation is essential
for enhancing community safety. Moreover,
adaptation measures yield clear short-term
benefits and enable efficient use of limited
budgets. Priority actions include flood control,
seismic retrofitting, urban greening, development
of heat-resistant crops, disaster-education
programs, and early-warning systems.
International technological cooperation for
sharing and reinforcing adaptation technologies
is also critical. Thus, while recognizing

mitigation’s importance, Japan should allocate its
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budget with an emphasis on adaptation—thereby
minimizing climate impacts, safeguarding public

safety, and fostering a sustainable society.

5.3 Research Question 2

The second research question is posed and
analyzed as follows:

“Given the increasing probability of a Nankai
Trough megathrust earthquake, how should
Japan’s budget priorities for climate-change and
disaster-prevention policies be re-evaluated? And
how would this re-evaluation affect the integrated
implementation of mitigation and adaptation
measures?”

5.3.1 Analysis 2

In view of the heightened risk of a Nankai Trough
megathrust earthquake, it is imperative to
strengthen budget allocations for disaster
prevention. Such earthquakes occur suddenly and
inflict catastrophic human and economic losses;
investment in  seismic

therefore, urgent

infrastructure, evacuation systems, and
early-warning networks 1is required. Recent
damage projections underscore devastating
fatalities and economic impacts, demonstrating
the high cost-effectiveness of ex ante disaster
investments. Simultaneously, climate-change
policy should maintain a balance between
mitigation and adaptation, while reinforcing
integrating

funding for adaptation. By

disaster-prevention and  climate-adaptation
measures, Japan can both reduce disaster risk
and protect the environment. Accordingly,
increasing allocations for disaster prevention is
essential to bolster earthquake preparedness and
advance climate adaptation—thereby ensuring

public safety and promoting a sustainable society.

5.4 Integrated Analysis
The examination of Japan’s budget allocations for

climate-change and disaster-prevention policies
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highlights the necessity of prioritizing adaptation
while reinforcing preparedness for a Nankai
Trough megathrust earthquake. Adaptation
measures directly reduce climate-driven disaster
risks and protect lives and property. Concurrently,
preventing catastrophic earthquake damage
demands urgent investment in seismic
infrastructure, evacuation systems, and
early-warning technologies. By implementing
adaptation and disaster-prevention strategies in
concert, Japan can achieve both disaster-risk
reduction and environmental protection. An
effective policy approach must efficiently utilize
limited budgets to promote adaptation,
strengthen earthquake preparedness, ensure

public safety, and build a sustainable society.

6. Conclusion

This paper has clarified the characteristics of
climate-change and disaster-prevention policies
in Japan and examined the appropriate allocation
of the national budget. While climate change and
megathrust earthquakes share certain features,
they diverge in temporal scale and impact scope,
necessitating a strategy that prioritizes
adaptation alongside strengthened disaster
prevention. In particular, urgent action on
seismic infrastructure and evacuation systems is
required to prepare for a Nankai Trough
megathrust earthquake, and emphasis on
adaptation measures is realistic for yielding clear
short-term benefits in response to climate change.
Future research should further analyze the
cost—effectiveness of policies addressing climate
change and megathrust earthquakes and explore
the sharing and enhancement of adaptation
measures through international cooperation.
Such efforts are expected to refine policy design
for addressing complex, compound risks. It is
hoped that the discussions presented herein will

contribute to achieving a balanced approach to
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climate-change and disaster-prevention policies.
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Renewable Energy in Indonesia

—Focusing on hydroelectric power generation—

TANAKA Terumitsu
Japanese Society for Global Social and Cultural Studies

In the past, Indonesia has continued to develop electricity with an emphasis on coal and oil. As the world
continues to warm, Indonesia has also been forced to develop an environmentally friendly electric power

business. By examining the current state of the electric power business, we can learn that Indonesia has
been trying to improve various power businesses. Indonesia is striving to enhance solar power generation,
but at the same time, it is necessary to enhance hydroelectric power generation, especially micro-

hydroelectric power generation.
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L. EMEO R CILEAE IS PLNIZ X 5%
BRI O AN > TE LT, T 4 —BLeh Y
U VR XD PREM R REICHED 5 25720
LENLLAFET D, T O WV E G ORE
X R OB A LH TS & OREFERZED— K TH
D, ERRTREEERBETH DL, T X7 TR
T XY AUENIARNICAE L, EA Bt
PLN 7 b OS2 3217 TRV, 1997 4L
B, JICA =° NPO (NGO) - IBEKA (Yayasan Institut
Bisnis dan Ekonomi Kerakyatan (1 > KRX T 7 5H)) .
HFEFOZIRED b L IR ST/ IR EIC X
DWENEHRLTE, 201643 HEFS T, 496
BHINKIPEED H B 2 DITKESTEE % Ttk 38
. BEIDEL LT, BAELLEIZD T 0 R
R 2 &bV, B LIZATRICEN TE M
AN ESTRBIOEBIIRERA LR EZ25TH
Do 1EIE LT E ED/INKIIFEINIA » Ry T H
I OBFT CHR B, TR E LT, A
R EARE BT TR, BIHD 2 U T 23
2720, BIHO TS OERAA N e B &2k
WK LENEIEHT D 2 o Rneun, 22805 C
AV

2HRD 1 R 2 NVXF—HE
21 AV RRXVTDO1REINAFE—(YE
AV KRRV T DO1IREFNAX—EHEER LITRT,

£1 AV FRYTO 1 IR-FAXF—HE (il
HEB YY)

s 1980 1990 2000 2010 2020

ESS
1. %

55.7
0. 157

98.7 156
3.55 12
2. i 20.2 33.3 57.9 67.4
3. RKIRH A 4.95 15.8  26.6  38.8
4. Ji+F7) - - - - -
5. K71 0.116  0.491  0.861

6. A[BRTTAE - BESEY 30.3  43.5 50 4

204
31.8

233
68. 3
68. 4
34.1

o0
(S0
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HIFT: TEDMC/= RV ¥ —/fRF A EE (2023 4iR) ] 216-
23H kY

AV KRR T O 1 REFIVLF =1, 1980 4Fl2iFA
RIZED DTV T2 M, ARIFZDHRT - &
ONET TV D, AiliE, 2010 4E & 2020 4FE & 5
EL BRIV X I B a s, 2015 X 71.2 (A
W E G R ), 2019 4RI1% 76.6 (AIMHEH L K
V) TdH DS, 2020 48 684 (AiMBEE S ) T
HDHOIE, AR COVID-19 OEENEZ 5D
DT, —RERRBD O R D H D,

AV RRTT O 1 RERNVF—{HEEINELE 2
W,

F2 AV RXYTO 1R IV —HEHINER

(% / = AEBICTER)

A 1980 1990 2000 2010 2020
EXIN 5.9 4.7 2.7 1.3 -

L. AR 36. 6 13.0 10. 2 7.9 -

2. faih 5.1 5.7 1.5 0.1 -

3. RIRH A 12.3 5.3 3.8 -1.3 -

4. 7877 - - - - -

5. k7 15.5 5.8 5.7 3.4 -

6. AIRRTEAE - BESEW) 3.7 1.4 -0.3  -3.6 -

HiFT: TEDMC/= 3 VX —/RF R EE (2023 0 ] 216-
223 H X EEEER

72 5, 1980 FFEEN D 2020 FEHIZEBWT, A
WD 1R NAF—IHEEMELD &, AKRD 1K
T RF—VHEEINED EE > TWD Z ENbnd,

IR S HINT 2 BIE TR Th 5725, &t
ANTHEINT 5EE& 8@, BAERET R L F —(I7
B9 5K EIME R CTIEdH D08, T OEIG AR
EHARTIEVMEIZE EE o TV D, ATRREA - BEEE
W% 2000 FELUE D HIEIMEB TH O | 23720 B
Izl o T, RV BE I TWRD o 7 wJRENME
N5,

AV RRITD 1 REFNVF—HEREHE 31T

28
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Y,

£3 A VRV TDO1IRT RV —HE LR (%)

A 1980 1990 2000 2010 2020
EXES 100.0  100.0 100.0  100.0  100.0
1. ffR 0.3 3.6 7.7 15.6  29.3
2. £t 36.3 33.7 37.1 33.0 29.4
3. RRH A 8.9 16.0 17. 1 19.0 14.6
4. J7+F7) - - - - -

5. k7 0.2 0.5 0.6 0.7

6. AIPATTAE - BEFEW) 54.4  44.1 32.1 23.8 14. 4
1. ~6. DAEF 100. 1 97.9 94. 6 92.1 6
HAT: TEDMC/= 3 V¥ —/iR R EE (2023 ) ] 216-

223 H LV HEEER
TE  SRELER O BIR S TEEHT 100%I2 72 B WA N D D,

2010 4R 13, A BRIZATH O3 LUT T - 7273,2020
FIITFER CEEITR> TS MmHA R
FUTIE, BEMEZ SO T, AMBEEZERET S
LB, AREERZRET H2HLEIZEHLNATWND
ZERDMD, AV RRUTIL, 1994 I, [EER
{5 25 B M A 7 42 K9 (UNFCCC  United Nations
Framework Convention on Climate Change) % FERf} & &
1EE LTHEME L, 1999 4F 10 A ICIZE RIS F 2 12
HLTWD, FEMRE 1 EiX, IR=ERT 2O
ORI O H kDR & E BT, BARA R %
EATERTEIOMERL - i, H &k OVERE L 72 ITHE
L&D ELTWAREICET A EMAEE (5
FNTEA T D20 TIER < #iZe & 0B T
Th b olEH) SE kT (G & O RS
FERIZ BT D BARRHRE T ) L0 ) BENRS
B0, S 51T, 1998 FFITIT b EEICES4 LT
%o MROBEXRIZH ) L TR iudi o
WAL L LT, A%A v RV TR Al AR
RIEZBET CTED Z EILTER,

S OIZHAE, AT, EMbIRERIIN - BT
T C& 5 CCS (Carbon dioxide Capture and Storage)
L ik - BT L TI(EIRFEZFIM T S CCUS
(Carbon dioxide Capture, Utilization and Storage) % /)
LTDERLS2OHLDT, A2 Rxrv T bAeikss
ERCEBEEE D b OO N 2 Z TR s, HiL

- >
0 = —
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WEARICD LFOBEN TS ZENEETH D,

22 HHREED 1 R AVX—EE
HREED 1 RV F—IHEZRK 4 1TRT,

4 MHBED 1| eV X —HE (AHfRE S
T hY)

E 1980 1990 2000 2010 2020
EXEN 7185 8747 10022 12833 13963
1. AR 1783 2222 2315 3664 3741
2. i 3105 3234 3681 4144 4115
3. RERA A 1231 1662 2067 2732 3306
4. 717 185 526 675 719 697
5. KA 148 184 225 297 373
6. AIBRTTAE - BESEY 719 883 997 1177 1374

HiFT: TEDMC/= 3 /L ¥ —/RFHFHEE (2023 4ik) ] 216-
23H kv

RO 1 K= FAX—CB LTI, AU
P>V THLORKTEND,

HESRA PR | om0 F — IR RIE 2 5 (27
j‘O

#Z5 HREED 1 RV —HEHINE

(% /4 AT TR

A 1980 1990 2000 2010 2020
SR 2.0 1.4 2.5 0.8 -

1. fhR 2.2 0.4 4.7 0.2 -

2. 1 0.4 1.3 1.2 -0.1 -

3. RERH A 3.0 2.2 2.8 1.9 -

4. 817 11.0 2.5 0.6 -0.3 -

5. /K71 2.2 2.0 2.8 2.3 -

6. KA - BEFEY 2.1 1.2 1.7 1.6 -

HiFT: TEDMC/= 3V X —/RFHHEE (2023 k) ] 216-
223 H X EEEER

2000 D35 2010 FTNT TOARDOESINMNE L
<L 1980 DS 1990 AT HNT T DR T- 1O HENA
LU, HINAZE LU 2000 025 2010 4EI22F T
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DAaRY., FUEHOA Y RRTT O 102%I12H~
FUREAMER N DT, A > KR TIE, ARICESF L
TRFERBEEITHOCEEWVWZD,

fRERD | R F—{HE LR E K6 ITRT,

#6 MRABED 1R LF—HELR (%)

A 1980 1990 2000 2010 2020
2K 100.0  100.0 100.0  100.0  100.0
1A% 24.8 25. 4 23.1 28.5  26.8
2. fiil 43.2 37.0 36. 7 32.3  29.5
3. RRH A 17. 1 19.0 20. 6 21.3 23.7
4. 77 2.6 6.0 6.7 5.6 5.0
5. k7 2.1 2.1 2.2 2.3 2.7
6. RIREAE - BEFEY) 10.0 10.1 9.9 9.2 9.8
1. ~6. DAEF 99.8 99. 6 99.2 99.2 97.5
HAT: TEDMC/= 3 VX —/iR G EE (2023 R ] 216-

223 H LV HEEER
TE  SRELER O BIR S TEEHT 100%I272 B WA N D D,

1980 4E72 5 2020 FFEITHMT T, fafR. A, KR
ADHFRNPFED, 2O KD RO F T, KRFo
BT A DREDOZEEZ I A& L
HERIBRR LN 72 5T S E S ERERELY LT 5
72 80 O [E| B 72 MR 7 2 T8 8D 7 [T A A 28 B M
SO, 1994 -3 AICHI LTz, ZOFKIL, HE
BHRIT A O - W B &%, IRBELXER O E B
BEOREFLMAIEORSES L LT\WD, o, i
EHix, & EE~0&&MLE | EitBinz17o (T
RFEBATEIZERS) ZEBR/HEMTLATNDT,
1997 12 AlZiE, JEEE~DEEEN 258 ThH
DEABREZTNED v, SEEEOPEH T 2R ER)
AT ADHIZ DN T, ERIRT) 2 & D5E B R
DERE STz, 2015 4F 12 A2 COP21 (FEhEA s
P AAO S 21 BIRFROESE) C. 2NU ED., it
K200 y ENAE L TN Lz, ZoXHic, it
Fid, BRERMBICE LT, xR 2R A Tnd
D3, FETITHERE L TV D STV 2 RWRILTH B,

ERIOETIZ, 7 AV 2E, BVE., R TRA
O LR FHEHETH VD | FEEIFEO T R F—
EHORE SR, ALABREOMERZ&EO TN D, A
VR, B RFEREICED, =R —F R



:I:
AT

H A [E B e [Kokusai-Joho] 104 1%

HIMLTWD, A v RIZAROEHANERTRLF
—RThHY, R bRFBHEHELEMESE TS 72
EL Ay R T UAMT B BRFEGIZ T3 %ﬁﬂ
NTWRWEGHLD, A RERTUT7ILAEIIC

e HETHRFBLE K > TS WERH 5, ﬁﬁ@
BiRFICH I L, RN DR EZGLZ &b,
ﬁﬁ@ﬁﬁﬁﬁ_%ﬁﬁé_&_ﬁészéo

3A VKRRV TOEBEHA VT T
3.1 REBRN
A2 RR VT OIEREE R TIRT,

FT AV KR TORERM (2021 4F) HAL 0 5
kW

Eics s
K1 BA HA  CC*l F4—P EHIxR2 |F727U v K |&F
564 3,704 857 1,241 499 280 310| 7,453
7.6% 49.7% 11.5% 16.7% 6.7% 3.8% 4.2% 100. 0%

W : #EOBREE (FTUT) 2023 F/M A2 FRTT
https://www.jepic.or.jp/data/asia0lindn.html (B #&REE H 12025 4
7H15H)

VE EORITHERER 21 2 R A 7L (TR
—EVEERY —E LV EMABADELEAM R E S R)
2 KB, B, HIEL, NA A~ A%

AV RRUT OFEFFITE L T, K1 HT R
a4 Ry AT 4 —EBLEEDEE
B 845% TH D, WALABREHIKT L T 5
ARV SYIEV

SHIZ, A7 7Y R 42% LnZeno T, HiE
RKIDOE KT ERERZ D E, BHNREY 2725
HENRZDZ EMHEIND,

KIIFEEN 7.6%., KiGt, BIj, #E, 1A~
AEDHAERRET R L =R 38%THY ., ZDORD
F7 70w RIEREICRPI LWEEDB KD TH D
ERMLTH 42% L7 < FBERM AR E LTER
BEICAR DB DEIIEENR 2 DN 2D,

AV RRXTT OREEEREE S ITTRT,

30
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#£8 AU KR TOREENE (2021 ) HAL :
f& kWh

BN
K WA AR Cxl T4—BA Frxe |77 R &E
198 1,914 173 380 64 168 196 3,094
6.4% 61.9% 5.6% 12.3% 2.1% 5.4% 6.3% 100. 0%

T FEOBEBRFE (TVT) 2023 FM A~ Rrv T
https://www.jepic.or.jp/data/asia0 lindn.html (BB H : 2025 4&
7HI15H)

VE HORITREEER *1ar " R 7L (HARA
—E U LERRS -l B DA RE T )
2 K. By, M N v 2K

FREBEBHEIT, KO AREaL A RV A 7
WET 4 —BNLEEDETEEN, 818% ThHD, &%
DOBFTOENLIDH BN, FEERM & RIS, Ve
WAL EEHTARTE L T2 003 b D,

32 SHBOFHE

A RRUTIE 2060 £ TOXRy hEBrEHIC
M T, 2030 FF L TOFH AR L TS, £ 9I%
FAERET RV X — 2O\ T OFER K O K&
Th b,

# 9  Power Plant Development Plan in RUPTL
( RENCANA USAHA PENYEDIAAN TENAGA
LISTRIK) 2021-2030 (HA7 : MW)

No PP (Power Plant)  20214F 20224F 20234E 20244 20254
1 A 136 108 190 141 870
2 KBUEAK D) 400 53 132 87 2,478
3 /UK T 144 154 277 289 189
4 KBt 60 287 1,308 624 1,631
5 &/ - 2 33 337 155
6 /A AT HLF— 12 43 88 191 221
7 A (Base) - - - - -
8 fFH _(Peaker) - - - - -
i 752 648 2,028 1,670 5,544
No PP (Power Plant) 20264 20274F 20284 20294 20304F  Ef
1 A 290 123 450 240 808 3, 355
2 KBUEAKT) 327 456 1,611 1,778 1,950 9,272
3 /NIRRT 43 - 2 13 6 1,118
4 KBt 127 148 165 172 157 4,680
5 &) 70 - - - - 597
6 /A F TR F— 20 - 15 - - 590
7 HFA (Base) 100 265 215 280 150 1,010
8 MFIH (Peaker) - - - - 300 300
it 978 991 2,458 2,484 3,370 20,923



https://www.jepic.or.jp/data/asia01indn.html
https://www.jepic.or.jp/data/asia01indn.html
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HAFT : MEMR (Ministry of Energy and Mineral Resources) (2022),
“BRINGING INDONESIA TO GIGAWATT ORDER OF
SOLAR”8 H

TE AL OBIRSE T 1~8 oG EH L EF 2021 A2~2030 4
DEFHEFHI—BLR2WGEER D D,

A2 RRUTIFHEN, K77, KBEYE, BI), A~ A A
TARAX =72 HAEFREZ RV —OREZITO
L& BT, RoiFvba (fossil) BREHZ X 558
FBRFE BT > TV D, A > R T 085K LT 2060 4F
FTORy MErFEBOFIRITENTH, 2030 4%
TITARIC L DIELEIOWTHRERZITH PET
H 5, 2030 FFF TOHAERHET R /LX—OHE NG
1% 2031 20> 6 O RG22 KB EFE B [T To
FHET & THEDSE W M TH D,

33 BEI0EIFIEDOENA 7T DR
10 1%, 2010 FE B 2017 HEE TOA v KR T

DENEERDE TH S,

AV S Y
# 10 EHAEFER (B2 : GWh)
s 2010 2013 2014 2015 2016 #2017
FEEE ) 169,786 216,189 228,555 233,982 247,918 254,626
PLN (HEE &) 131,710 143,966 175,927 176,472 183,809 181,425
KA 15,827 13,014 11,164 10,005 13,886 12,425
i 3,398 4,345 4, 285 4,392 3,958 4,096
iR 46,685 75,193 83,397 85,191 92,682 101,333
Eariil 6,712 1,055 759 11,419 1, 092 285
A (7)) 1,009 5, 602 5, 856 146 4,488 4,159
ENAT AN 36,812 36,493 38,800 39,316 42,377 38,468
5 A 9, 266 8,958 9,117 5,907 3, 745 4,117
HA (mrPy) 74 382 51 1,233 2, 451 82
74 —EN 11,926 18,919 21,862 18,859 19,122 16,453
PLN'ELH ok 38,076 52,223 53,258 57,510 64,109 73,194

tHAT © ARC [ERIESFS TARC LA— b A RxR¥ 7T
2019/2020 £Ehft] ARC [ERMESIFEE 2019 4 110 A

MSTRIEEFHE) . PPU
2017 4F1 38 EfE, IPP,PPU 72

7% : IPP (Independent Power Producer
(HEREEFEE) *
LB O PLN OB Y,

k3%

11 1%, 2012 FEH 5 2017 2% TP PLN (EEE
Ti5tt) OFRBERMBHRBEOETH D, KEICELT

31
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(T, PLN (EEEH2) oMbHETER IPP
(Independent Power Producer A7 AW EFHEH) 72
EMFEELIIAITZ ZIZEEN TR,

# 11 PLN (EEEH=2HE) HERHEE (HAL:

MW)

i 2012 2013 2014 2015 2016 #2017
KA 4,078.2  5,058.9  5,059. 1 5,079. 1 5,124. 1 5,124. 1
Al 19,714.0 23,8125  25,104.2  27,229.7  29,880.2  30,208.2
H A 4,343.8  4,389.1  4,310.5  4,310.5  4,420.5  44,520.5
ENZAY AN 9,461.1  9,852.2 10,146.1 10,146.1 10,146.1 10, 146. 1
Hih 1,33.0  1,343.5  1,403.5  1,438.5  1,643.5  1,808.1
F4—¥n 5,973.6  5,935.0  6,207.0  6,274.8  6,274.8  6,274.8
A (KF) 198.7 448.1 610.7 818.7  1,852.7  2,407.0
&S 0.9 0.6 1.1 1.1 1.1 1.1
KT 68.2 106. 7 170.3 181.6 258. 3 326. 1
KB 4.1 9.0 9.0 9.0 16.0 17.0
LRI A 41.0 6.0 6.0 6.0 6.0 6.0
BETER) 26.0 26.0 36.0 36.0 36.0 36.0
A A - - - - - L0
it (ZofhzEte) 45,245.7  50,987.7  53,063.6  55,531.2 59,649.4 60, 793. 1
AT © ARC ERMESHIsEZ TARC LAR—bF A FRUT
2019/2020 “Fhii] ARC ERMESHIIEE 2019 FF 111 K

2017 FEIXE T,

F121%. 2010 B 2021 EE TOA v R T

DENEERTH D,

W4 .
# 12 EwEHAESE (HE,L : GWh)
H 2010 2015 2018 2019 2020 #2021
FEEE B 169,786 233,982 267,085 278,942 274,851 289,471
PLN ([ 234k) 131,710 176,472 188,698 193,543 177,692 182,974
V)] 15, 827 10, 005 10, 729 9, 877 11, 949 11, 869
i 3, 398 4,392 4,013 4,110 4,186 4,217
HifR 46,685 85,191 110,035 119,520 113,335 113,762
it 6,712 11,419 517 126 34 225
B2 () 1,009 146 3, 846 3,730 1,413 950
ENAT AN 36,812 39,316 39,017 37,758 30,098 33,612
A 9, 266 5,907 5, 357 3,213 2,414 2,797
HA (2P v) 74 1,233 157 6, 151 8, 646 9,503
74— 11,926 18,859 15,019 9,053 5,601 6,034
PLN'E B s 38,076 57,510 78,387 85,399 97,159 106, 497

HFT : ARC EHBITEEMFIES TARC LAR—F A RRU7T

2023/2024 “Eift] ARC ERIEEIFFES 2023 4F 114 A

4 : PP (Independent Power Producer Jl 7 RFHEHFES) . PPU
(AFEREHEE)

* 2021 FIEEEM,

N
670

**% [PPPPU 72 &5 D PLN DB EL
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FXR2NO,ARTOEIEEOEIMB AT ENS,
13 1%, 2016 4E B 2021 4EF T PLN ([EEE
N1=tt) OFRERMEEDOERTH D,

# 13 PLN (EEEHSM) &
MW)

AR (AL

A 2016
K73 5,343.6
Filk 28,352.0
HA 4, 969. 2
10, 293. 5
1,533.3
3,979.4 4,396. 4
1,807.0 2,264.9
1.5 1.5
307.3 344.3
46.7 54.5

2017
5,343.6
30, 768. 1
4,976.2
10, 418.5
1,808.3

2018
4,461.6
31,857.2
5,348. 4
11, 220. 1
1,948.3
4,630.9
2,357.7
143.0
366. 2
24.4

2019

4,620. 5
34,737.2
5,348. 4
11, 669. 5
2,130.7
4,779.7
2,842.0
153.8
410. 6
105.0

2020

4,700.7
36, 667.9
5,348.4
12,235.7
2,130.7
4,863.5
3,177.9
153.8
475.3
107. 4

#2021

5,050. 7
37, 036. 4
5,348.4
12,411.5
2,286.1
4, 986. 6
3,218.9
153.8
586. 8
155.3

o s
gL
T4 =¥
A (1)
%}
/KT
AR

MUK

Fa [ A A

BEZEY)
INA F T A

IS F= A

it (ZofhzETe)

0.0
15.7

0.0
15.7

0.0
15.7

0.0
15.7

0.0 0.0
15.7 28.5
64.2 100. 6 40. 4 42.2 18.6 22.1
1,703.3 1,740.5 142.0 147.0 150.5
58,416.5 62,232.9 62,285.8 67,002.4 70, 046. 1

151.5
71,436.5

HIFT : ARC ERBNESFIES TARC LAR—F~ A KRV T
2023/2024 F-hR] ARC [EBMEZRFFLES 2023 4F 113 B
o 2021 R ITEER,

210 &3 12 @ 2010 4= & 2015 4F1%, [6] U5 C
b, EBHAKER, BEXRBREE HIC, AR, H
A, AUNAL R T4 —EBARE ALABREHIH
kLR ESEMTbATWD, (bakEHIHE L2
HEIT, BAEED» S TO X I AT ML TW5
bﬁ?mﬁwﬂ\ﬁhﬁ%%lofwéhﬁfﬁéo

4.7k F1 BB DR
4.1 THANUE 3K ERFT
HAARIZA » R TITERA R Z1T > T %,
PR AL e L LT, 2004 RIS T N85 3 KT
FEEITRER A GRA - MDD D&%F (B/S))
ELTOMEM, 2005 FREIZT N5 3 K ERT
mﬁﬁkbfzmﬁm 2006 FEEEIZ T A K
ST R & LT 260 EHNE LS8,

mm@&i\7%/ﬁ/mﬁ%$%@mﬁﬁ(%
21 L LT, 13618 2,900 HHOMEZNE Esh
Tn59,

THNE 3 KIPEEFTEEF L TWDHAY KT
51X, mFEDS 473,600km? (473,600 5 ¥ 2 A — b

32
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V) THY, BELTUIMHRATE 6 ORESED
D, TH AU HAROEEEWOK) 2 5 OWIKEFE
ZH0 b BT A ME—O)IIT, K E
IR 100m® (5D 100 375 A — b V)| EFTEBICZ
m%m&zmm@%%%ﬁ#évﬁiﬁiﬁk&y
HHER T, ~7 v IEEIZE K7~ B O
T TRRIEZEDS 900m & 5, T#A/%3mﬁ% C=13l)
. RN BIRNHZ THoN)I oK EFIH LT,
A v Ry T7IbA~ b ZINCHEERE S5 IAA K
DKNFEEFT (174AMW) Th D, 1980 FARIZTER L
Te 7 N8 2 AKIFEEFTO AN R S 4, %
A~ N7 RMOEI T EIE OFEMN &

EMWEZHIE LTS, THAAUE3 7k7‘7%§?€
AT DR A 02 9 B IE KRR 1L, 1996 4-~2003 412
A< FITBIZBWC, TYTRRBITOEREICLD
LAUHFREER AR L L, 2, HKERICE -
THIMZEBT D 2 H O T REIT TH H 10,

JICA X, R—ALX—=TDHF T, RO LI NEE
FLt LTV 5, 2025 451 H 20 H, Pk CaERR S
T T Y85 =K 13 BT OB T T,
A~ b ZIINCEERR STz T YN 5 =K IR E AT
% 174MW OFEERE) AT D IniViA DK%
BATCTH Y . JICA 1% 2006 4 3 HITkiks L7 &
WU TCESWH I Z2IToT&E Tz, avPLF L R
ay 772 —IZIFHEAREELSE L, ERENS
FEPLN E W /I LB O EITo TE T2, 4 2 RX%
TTUE 2060 FFETORy B EBAEZRFHE &

ICHERTHEFEEZET TR0, KIHEEIX
EPETRNLF—L LT, tOFAERFREZ R L — L

EhicmRxAF— TP gy (BT) EBICE
EREEZHI bOLEZOND, AFEDEMIC
LV bR~ b7 RMOEIIFTRGIEE O &L OMHE
DEEVEDUFECTFEGTL2OHRLT, £ Ry
TDTFRILE— KT Py g U EHBNT 5, JICA I,
TN 3 KRIIFEEHUIMNI S A R TEIT
FBUWTHEKIC K 57K J158 BT K OB B P 45
AEFRET RV X —IC K DR BT Z X L T\ 5D,
IBHIT, TRAVF— TV g EERLTNL
OO e E oM EFEm L, S%bA R
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Electric Power Businesses in Indonesia

—Focusing on Cooperation from Overseas—

TANAKA Terumitsu
Japanese Society for Global Social and Cultural Studies

Indonesia's power business is growing rapidly, as is the development of Indonesian industry. However,
Indonesia's electric power industry is centered on low-quality coal, which has led to various environmental
problems. The Asian Development Bank and other developed countries are cooperating on the future of
Indonesia's electric power business, including on environmental issues, but there are many uncertainties.

This study explores ways to solve these problems.

LIZTU®IZ

AHFFEIL, A > KRR T OENEEICBT D EER
BRI FE S E Dy & DR BPHNE A~ D 1 ) D B
PaERL, BUEDA V RRUTOEBINEEICED L
DM B D E R L, BARRY R ERE &R R 2
METHZEEHMET D,

A2 RRTUTITES, RFEEENPEALTHND, A
YRR T D1 ANHT= 0 OFEE GDP i, 1,037 (1980
££) . 1,488 (1990 ££) . 1,868 (2000 4E). 2,720 (2010
). 3,332 (2015 4F), 3,757 (2020 ) THDH (H
AEIE 2015 AEAIAS K RV/N) L

AV RRTT O 1R FVF—{HEIL, 55.7 (1980
)| 98.7 (1990 4F) . 156 (2000 4F) , 204 (2010 4) .
204 (2015 4F). 233 (2020 4F) TdHDH (HENALIT A
BEHT V) 2

ZOXEIITHRERBNRELNA » R T Tldd
L. T ORERBER O ORFREE X2 D5
PEXDOFEREIIIEA RMER S D, T 1 DiE, A
Y RRTT ORENR, ARIEKELTNDZETH
Do AV RRUTHEORARIL, A RIGE ORE R
T\ﬁ%$ﬁﬁ<ﬁ$@%ﬁxwwm%ﬂ%w%%
DD, A ¥ RRTT OFEBERDITILFIZEL < O
BNEENTWND,
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2.4~ RR VT ORERN
21 AV KRRV TORBEEOEE

GBI BoL DA > RV TEHEE L. A UK
2T O 2000 FFROFEHT- Y OB ITEE LR
ENTWD, v RV TIFBETHEAE &
PLN (Perusahaan Listrik Negara - KR 7 ME—D
EABHEL) By I, v —L L CENE—
%Kﬁﬁbfbéﬁéﬂ%ﬁﬁ?@ﬁ%ﬁwwﬁ\
%ﬁf&&H%%ﬁm’ﬁﬁit . SRR
K& 7Rk &D@déhf%to4/hz/71
HMMDOEEFECLIIZ, YT AN, T —nb~vIL
FNRA ¥ —, vV TFET—LWHHGEHE LW
BUEEZDOI LTV, TNEERT LD, B
w5 2002 4 20 &) DHIE I L2, 20
AT 2004 4 12 ANZEEECHIENC X 0 &gk
H7=7-9, 28RBEIL, Mhblpote, £ RRUT
OFIEIL, F10A T FERPAME (GF 2 KBIE) 5
2815 4 JEARMAMEOLRE, (i, FIT7E
FOEEBLZ, H, &V DITBINOELETH LS, &H
5o —HEDPEIITIY A = XL TPRFE > T A,
BLAEENFR AN =X LTRDEND DT, EHE
DAETFIZERET 2L O TH AU EFEMETH Y |
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HLETHMFIZL > TEHINRTNZ b0
INTze, ZoH, BUETYH, [EAE IS PLN 28
BRI L TIEY v Z S, v —DHIN 2 > T
%o oI EE EEOE ' 7 # —dUERHE A TV
SHIT, 4 RRUTITHIERRERHY . A~
KRR 7 D 1 IRTFLF—H AR, 224 (1980 4F) |
171 (1990 4F), 153 (2000 4F), 184 (2010 4F). 199
(2015 4F), 191 (2020 4F) (HA£iE%) & —HL T
BWEEREZRL TV DI b b o T, BkFEILEIC
ThELoTWNDLERELR-TND,

[ R T O FILXF—BER  BpE « Hif -
IR AW 2 B L T 1ZiE, 1998 4D AL R
MELIBED A > R T O3 VX —HENRRR S
TW5, AL 1998 FE0DIKFEICER U T\ D, BESF
DRIMHENS OAEFERIY . FHAXEICRE D 27
DOEWHHRITHZE T XL 2 A, AL B
DRREEIC LD, EEEA D ¥ —1TWV o VISR
ZPEZ . RIRIT AR OB 2B L T D8, 1
KRR T I3 ATl & RIRAH AOHE N 2, 2000 4F{X
ITAROEFENEZ . BUEIZES> TN D,

22 REFEOBAE

[RBG Y F B DB & B 0 & < [E 2 LS BOR o
A o A RRUT ) DT, BUEDA Y R T D
BABRICE T 28 % 2B AN LR STV 5,
AV RRITIEBUE, HFEBIETH 5 2060 1 > b
Yo lZmF CHAMNRETZ R VX — O ZED T
DA, BUEFM ST D EREEEBUR D 7= 9,
KGR B ORI E A KT LTV DY,

BAH B D 72012 WA D Tier-1 (F >y 77 Z
) A=A —OAGHORDYIZ, HEOEY 2—
JVEE S & 30~45%FREEM L 72 5 DT, BUFAH
ET D EAE A4 PLN O B Bl LA Z &4 5
CINEERIME T L, AFLIZRBIT 2540 5N 72 <
D ENBEEND, b, HEEY 2T
RAFIZ L D REBEREOR FEN/RKE W EE O
THE-TWD, 2D, Fuy=y h~DOfE
IZBWTA BB Y 7 ¢ (bankability $R1TANEIE C
X508 9 hoplr T g BAe 2w
CHITESND Z ERNH DL, A& DESICAF]T
HDHEVWHI A LIETH D, AEDFEXELEIRT D
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Hisens, Bx BB ERIELCTND D LERD DL
NTE B,

3IREEFEDOEBEE
3.1 BURFE~OEY R

A2 RRTT O CO PEH R, 63.8 (1980 4F) | 130
(1990 4) . 254 (2000 4F) | 396 (2010 4F) , 456 (2015
), 532 (2020 ) (AL —ffbRFEE T o) 1
Th b,

AV KRR T O COr HEHEHIMAIL, 7.4 (1980 ) |
6.9 (1990 4) | 4.5 (2000 4F) | 2.9 (2010 4) , 3.1 (2015
), (BALI%/ F) 2Th 5,

AO B 6T, EEFR (F7@AD) DR
ANB CERERE - mEfE) © 2 50 EWSIREET
HDHANOR—FADRETHY, TEEHPLELT,
EEORENHREELWA VY FXU T ELTE, 2
O LR FITHE LRI DD L X HETH D,

AV RR TR, 1994 02 [FE KU A B P A
(UNFCCC United Nations Framework Convention
on Climate Change) ZJfMEZ 1 EE& L THHEL,
1999 4 10 HICERIHE FHE 4 Lz R R E 1 E
%, REZRT A OPeH K O D B SR OIERL & &
IR, BARBIR 25 A TZRHB OERL « 20,
H &R OGS0 L 7= XUFFEM L L9 & LTV AHHEEIC
B9 2 A R E (GRANCEAL T D720 Tidre <,
7o EOERIR Tt X & & o - [H) S~ (5
i B 45 K OB 45 oD M |2 B4 5 BARBOELE L2 \Y)
EWVOBENREIND,

ELE R A B ASK (UNFCCC) ISt L=k
HEET IREZ RS A OPEH EE 2000 4 FE TIZ 1990
FEOKEIZRS (BAHRE) ZLa B, REl
Bilk D= OBURIE # T 5. PEHE7ZR S
LIEMRAEFNESFICRET 25, & EE~O& et
b BaBiR21T o (MHREBATEIZRS) L
IEBAA O ARG I EE FEEITHE 2 %
EITHoT&ETW5,

AV KRRV TIE 1998 FRIC R ERBE E EICE4 LT,

32 RNYBEHMMERIBZDOL  FRVT
BAZA YRRy 7 E ZEHMZ VY b E
(Joint Crediting Mechanism: JCM) % 2013 48 HIZ
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fERE LB, CEMZ LYy MEHE CM) 1
i B &) U CTIRE N R AT A OB ER Y FL 72
HI DR & W E Tt E 5 flECcH D, BARIT
Eﬁ?VVyF%fWKM)®t®\N—Ff~E“
DENT-BUR B, S, AT A, B—E R, A
V7 TEOE ORI A B L, N— N —ET
DIRE RN TE AT ZAPEHEIR « WU FE rT R 72 R 1T
HikL., ZOHEMRD Z EEICFHEL TWD, Y
D7 VY N ENESTHZ LT, NAEDHE
DPE T HEHEE (NDC  Nationally Determined
Contribution) # KT HEAIZ L - T, HER L
EOBREMESICHIRT 2HETH L, BARITZO
FIEICL->THEOZ LYy MELE TN D,

EBITA ¥ RV TR, 2016 FFI28Y HE  (Paris
Agreement) [ZHEHEL TV 5,

33 AV FRYT ORELEERHE

A v RRUT I 2 R ZEE SRR IR AT
Wh, A4 Ry 7IE, 2021 43 AT, 2070 £z
v hEREEEETHEERELL,

7 VT B¥EER1T (ADB : Asian Development Bank)
X, 2021 455 HICH- e = RV X —BOR OB E LK
E L. ARKIIFEEFT O EICME LI THR0n
Jit AR LTz,

ZOTTTRBBITOHFHLED T, 4 PRV
TVTWEAN I D DR AR L7203 6 RSBk & ik
HTWDH,

A RRT 7L, 2021 4F 7 HIZ 2060 4% TlT =3
v NErEERTOIEEEEHA L, *v FErD
A 10 MY EIF 5 HIETH D,

A RRT TR, 2022 4 10 AIZESGET Sz B
RET HEBL (NDC) T, 2030 £ TOMEN R
A IR E R 2 [E RS SR 3 72 0 5 A015 31.89% (BAU Lt
Business As Usual FrEEO XK %23 UV HRIKRD

HEET.) . EEENH 55413 43.20% (BAU
tt) WZHIE BiFTnal,
4.0 RXKTIFEEDHE
4.1 JREECZ XD CO. B

A2 FRUTRRRAEHED D72 OI21F, AR
KIPEELZBRIFIZPI LWREZEICEZ TV Z &
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753‘%\%'(“3?)6 LU, AbAaBREHE £ < EN CTREH
fﬁf%’?< DENEARKINAKGTT HA4 2 K3

T o THRFLITES 722 L TiEZRW,
%O)t&) ARKNFEEETRTDHZ EITE-T,
IRENR T A EOYEH Z BT 2 HIEE R LT
%, SETIAWAN Arief Ameir Rahman %

assessment of cofiring in a coal power plant to estimate

X, "Alifecycle

purchasing cost of empty fruit bunch pellets."(ZFV T,
ARKIEETO, BIEHE LTy MIEHRE
NT=AANIR—=INRS, G~ ZAERHT 52 &N, H#
ERIRRZ(LF%2% (GWP  global warming potential) #&F1
DIDDFLRFRFTH Y | FEFIZHNT @R
LERFEDPEHBEOHIBICHINT 5 Z & 2R LTS,
24 A V" —NZERE (EFB  empty fruit
bunch) XL v FOEERICHER L, 5% TEIND
RFBBLE DIEHNE | A A NR—HZERFEL Y R

L DRFBICEBNT 2HBFESRIFANC RS 5 M
WIZDOWTHEF AL TWDY,
4.2 NA A< RBEE

[E A% /)24 PLN X, CO, HIJ# D 7= $1Z Ciranjang

FEEEHTX> Pacitan %’ﬂ\éﬁﬁfiﬁkﬁﬁﬁ@ﬁ}—kﬁ%\éﬁﬁ
(ZBWTAAS A~ 2 DOIRBEABRZ Bifs L, 2025 412
1352 pPTETHIMSELFHETH D, BHET 534
I ARBHIRE SNV v b« F o 7R ok, KiE
J§ (BRL<T) FTHY ., F/K 900 5 ko OEKE
WL LES TV D, EAESHE PLN (331
T~ ZRE OGRS D720, EET T T —
¥ a3 &4t Perkebunan Nusantara I (PTPN) <2, [H
B ARES A Perhutani,  [EE AR ¥E 241 Sang Hyang Seri
EWI L, NI~ AFEEDIEE > TN D2,

A ¥ RRUTITARKIIFEEDN S ORLENHEA T
WRWRILTH D, L, DL THEREMELY K
LTV 2DIC, N A~ 2ADRBERBRSC, Bib
@ SETIAWAN Arief Ameir Rahman & (2 X % JRHEF25k
78 ERkx RRABDPTONTND, SH%DOI B2 5
RFBAEASDRAIZHIER L TWEZY, LirL, H
HE D& PIN, HE 77 07— a ettt
Perkebunan Nusantara I (PTPN) . [E & AR 344
Perhutani, [E'E#FEZ# Sang Hyang Seri 72 E'[E= D
SR T DB H D DX, BEIIA 7 THFR
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ST XN TN L AR LTWA,

43 TUE=TIBEE

202245 H, BHAROHAT « 2 oo ALz A
V7N R HEBEEBE ORI - 2R Ao AR

DORRFPEFEE O FS (Feasibility (FIHEM:)  Study (G
/) FEAFIIBNT, “ERTEMER LIRS

T Y ARKDEEHA~DOT T =7 HEANFEENER
Sz, ZEETEIL, A2 R TICBIT 28R
HAKIPEEN R E LT =T EABLN
N a—F = — U fESLIZ BT 5 FS (Feasibility Study)
FELERINTWD, AT T Y AmRKIIFEEIT~
DT E=TEHAFEITA  RRUTITET DK
fﬁ@i%%ﬁ%kbf AT T YA RKIIFEEI
BT =T R, BREMEE T BET 5 X
?WIV%YV%:7f§V%K%Hécm%mw
W, BE -t - REHEE B L O COo I Ic bz
NY 2 —F = — U ORKFMOIEN, [FRAY 72 I E
BKIT K DR TIT 72 FS (Feasibility Study) %
FEhid 5. 2030 FFEHOEM PR A HIEFIC, 25055
BILOBRBARTENLFE CTEXE2ED 52,
SEBEBLIN—TL V) BROREEN, AR
2T OBRFCICH T HE NS 2T AR
*VTEW&ﬁ%®%ﬁﬁ$ihé FrICREpr e B
MHRE LN TEFINEICELEAR 7L ZAN
oA Ry T OTEREZ A ROSHEN T
T2 LTV ZEIFAFZICWVNEEZEL TN,

4.4 [RFIBL

4VF*v7ﬁﬁﬁ2m1$Km%@%ﬁK%¢
DIEE Q021 57 5) ZfilE L, Z OEMRICHK
WTCIREB OB AZ G LTz, 514, hﬁ%ﬁﬁ#
B, ML X CTHEH &7z CO 22DV T, 1C0;
B R BH7-0 3 5T (9280 M) 2R END
FAAI T 522,

TDOH—R T T TD—BE L TEALK
LTV D IRFBLOE AT, 2022 4F 4 H 5 2025 4F
~NEFI SN DR L BURIEDBENITWA WA L
ZATHLINDHE,

2021 A 10 AIZHIE S U7 % 58 OREF M2 BE
T D RHES (2021 45 98 B) ik, HlE ST
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CO HEHFD  &Fl / REHEHE ZHGIT 2% v
e TR FL— RHIE (ERRFED L ITHE
e (R, v v ) 28D, ZOHEHHEEG] (H
L— R) T2l ZENICHET D2 &<, 2025
EE CICAH 2R FBISITHGOMZRE BfE+ 2 &
REBLEENTNDH,

S.HAFRBTIRLE—
5.1 HEE

AV RRUTEUMITENEE 100%0ET52 L%
HEEEL LT, EAENSMPLN &/ LT, g
BALDBEAL TWRWE XY ko F I~ 7 M,
INTTNZBNDTHRIEENHLEIRBA T 2 D TV D,
L% L EAENSHEPLN SFTA T 5554 & OREEEA
PRSI WA RN SRS 2 & & bIT, 0 A
EEo ATk LTl BT R LXF—Z2 A
=7V vy ROERELEDD L L TWNDH,

A v Ry T OMHFEZERIT, 76.56% (2012 4) |
80.51% (2013 4F) . 84.35% (2014 4). 88.30% (2015
). 91.16% (2016 )., 94.83% (2017 4F) . 98.30%
(2018 4F) ., 98.89% (2019 4E). 99.20% (2020 4F) .
99.45% (2021 &) 2°TH 5,

FEATEEZIL T4 R T O/INKIFEEICH DN
FHIRIE L F— « X— R WIEHFORIN L 58
DT HFA 2| OFT, 2011 D4 I3MWDI N,
BALRIL 72.95%., V¥ WV ZITIEE 100%, v T
@Z?ﬂfﬂim%ﬁg\N77m39%%\$ﬂﬁk
v HT1E39.92% THY A RRUT HEBD
WA, FE ) D KIHE A~ D BRI O BB
NTNDZENEL, FREBOBHEDOHSEAR
DB TWD Z Enn, BBESEZEILICSNT
Tl L ZEHLTNDY,

JICA OFiEH#%2Z 1T 2011 F£ 8 HIZE Lo bz
KD~ A S =TT ) Tk, FOEE
TR O, LEHEEOBESME, 4/ FxrUT
EZOERBREEZE X~ AY =TT U NEK
ESN, VYTV, A TR, ATV EBD 3%
ZHaiz, 2ET 89 AT, £ 12,900MW DA HHH S
DI S 4, 2027 FFE CTORBEE L LTED LI
-~ 28

PJB (Pembangkitan Jawa-Bali) L& = R /L ¥ —
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& REDOA~</LD L (Sumarwan HS) (%, #f L1
TIE, 2013 FFFETIZ, £5321 8D 5 5| 5,161 F1C
EAEI2E PLN OFEH 7V v RRRNTWVD A,
O F~EB SN TWDHIET T, Ho L)
BRIz U 7T T W, Ao LD 5
M7 S D BEBALSEVE DS . KIS/ MR 43 ik
L CHET DR EE S D LR TN 5%,

A= NT AL, EA B2 PLN S 453
FOROHLEA~EEEN 7Y v RElihd 5H3%E
WZITETT DD OB B D05 T, & 2Bk,
FORLIE B L BB~ ET 57—
Hv s 70 N OB IIZBUR > & OB a3
72, MR OBRY AT ED I TN DN,

ZOXIRPLT T, EFRM LT O

HEF 7o JE R HESC B LR D ) A, RFEIHEE
R NGO ([Z&k > THLIW TEZFFINA » R T
dd D, SR EE BT 2K ) =%
XN MR H LI WNE T I 2 =T 4 LLT
HEHEhTE3,

AV RRTT T AN RAZT 192 D RA Y
» GTZ (B GIz Deutsche Gesellschaft fiir
Internationale Zusammenarbeit (GIZ) GmbH) {Z L Y 7K
IR EOEINBIENFG S, AR L —="
77n77A#ﬁbm ZDO R —=2 TR R
Hl=HA, 1999 45, /K DB 2R &9
LEAT Ry U —2 T&)é/\/ N K% (AHB
Asosiasi Hidro Bandung (f > KX T 5E)) &3 E S
732,

Ny RUkDE (AHB) A v =0T 25 E
BE7p K A — B —3 1. (PT. Heksa Prakarsa Teknik, PT.
Karamatraya, PT. Cihanjuang Inti Teknik (o > R 7
FH)) ORFHAEEH I, 1992 FORAD & — b
BN 2013 FETORFT, 638 2= b, FJ2)7
kW TH Y, 2014 1203, FH 80 == . &
1,500kW DEfig A ES) & 7a o 7233,

A4 KX 7 Our—7%/L NPO * YPAL (Yayasan
Pribumi Alam Lestari) ® VU K7 « ¥ L— (Ridwan
Soleh + 1962 fF/EF ) 13, BABM DR &9
Bk %A © 5. PJB (Pembangkitan Jawa-Bali) 7 >
Va— VRO R A RREH IS T, Rk
- RMEARISENIC, 2001 N DELY MLA TV D,

—~
I
~

42

20254 7 H 27 H3AT

REHXANIZIZA X ADRELT 13 ORBH Y |k
NFH & BRI L -G 2> TRBY . HARER
DR NZHbOAEEKEEZ X2 TWD, a—7i/L NPO -
YPAL |2 ko> T, v XL HARRFEHX 12 K 5
H 5 FI/INKIIFBEENRBEAINL TN D, HOEJT
HHKEEA LT, HlERDEER Lo TeRY
AV RTEDLLITHRoTWD, FHTITHE S 2T
LELTO/NKIPEEE & BITHD A2 RNFESD
T AHARBKHE [ F—/ (Kincir) ] 8d 0 . HAE
)4t PLN OB G872 < TH A AL 50W~
100W B2EED/NE B/ H FS5< D LTWH, U KT
Ve Y b—iE, AL EBICAREUKE [ F—1
(Kincir) ] ICHO A TWS, U KU« Y L—{,
VUNRUKDNE EENLDEINNLREETHIT
H, BRIV Z < TH, BObo /i TERE L
DIZLT, BDCEDL LTWDEEFE2FHE L T\ 5
ABUKE (2> F— b (Kincir) | 1%, FHC5EEHIT
EHlebl, FHOKSE LT LTS ERRT
1/\5340

RAREZ L UINKIIREICHAD ¥ T (1
Rxv 7)) oxzan o—BE THREL ] & (&S
—) 77a—F] O, EEA (B85
=t (PLN) 726 OFE AR T oL T RN 7
ThHY, BRDORWFEWNI DITFTIERWY,) ] &7
4 —IVRT =7 LTHhDHE, BIRORWVELLEL
TWVDALITNRNZ EIZKNDL, EZofich
TLEDRHD, —‘E—X?’iﬂbb‘ik%@ Hrodk
L7=BJE CIImBEICH 272 2 — A% 58> T D
NA 7 DEBR TG ZEE, MLT 5857218
DD, Y Y U OREFTIE, F 2 F—/L (Kincir) |
LW HFEKRNIEENMTON TR, LEDENT
HDHN, ERICHELRLDOIZEB L TND kT
1/\6350

Z DX D 7o HIpEHER) 70 BB D BB
%bof%ﬁ<@%&wot%t%*®io N/ % 1]
BHICEWKMZET 520 TiER <, HilkE ko
ﬁ%&bf FOATESE O FICHEMCFS LTn
B ZITETT/INKIPEEIZ, A KRR T DK
NFEEO—HTILH D, TD X I BRBLD/HS 0
IINKTIFEFED, BHEPRKE RN E WD RS & T
Dz TREREFZH>TND,

- R
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52 KEBERE

ENHEL T2 2060 FEOREHFEHLIL, &7t
587GW., KBt 361GW, K7) 83GW, J& /] 39GW,
Ji+771 35GW, /31 A~ A 3IGW, HiZEL 18GW, i
134GW Th D, ZOficiFEMA & LT, EEM
42GW, BESS (Battery Energy Storage System il 754
RZFDOMOBLZ RN DEBRTRNX—% 2T -
THPEk L, BICEEEBEE~SER TRV -2 HKE5%E
AT Y Y —R) 140GW, KR IZ X HE P A
7T I 52GW & T E LT 536,

20600 DT — XX ENBEEELTHT—FTHY,
Xy hEuZHELLTHDDT, ARAKIIFEEIC
£ D607 EITHRITE AL TR,

1 0%, 2021 FFRE R O FAE AT R KL — DO P
W TH %,

F1 BFAMREZ XLV —0BRZRI (2021 M 45)
B (A7 vr |BERRARE BRI

==X VA GW GW %

Ho 23.9 2.3 9.6

PN 3, 294. 40 0.2 0.01

& 7 154.9 0.2 0.1

Ko 95 6.6 6.9

SA G 56.9 2.3 4

1 PE 17.9|- -

HIFT : —AEE A MV EDRES

NAF R F~ A
https://www.jepic.or.jp/data/asia0lindn.html (G &R B ;2025
F£7H13 H)

2060 £ HAEE L5V, 2021 R ROT— 21T, H
ERRET RV X—IZRE LT —X ThHDH, KEikt
FBOENTLENBNY. > TWADN, KEEREIX
BUREENCRERI N 00D b DO TH Y | S 1% HE LU
BB D, AR DOA > K37 BUF O FE PE S E B
o, SMERLG O LR, HENB W Ll A
FHET RN X —Z N &S5 72D TN AN AR

ENDH D, KR EIT. KL E WD 7272 (R
DHLEDETZFNVX—IZEXDH LN FIETH DN,
ZOERDT= DT B Z .02 0B %
AT D52 LiE, ZEREICAROKRGEREETSH, BT
HEOMBID 72 W ERED N WEENR L FET
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LZLETHMDLZETED, £DHD, A1V Fxry
T THKRBEFEEDOE MRz oI ma L b
TR EOF 2N T HUEND D,

MEMR (Ministry and Energy and Mineral Resources
Republic of Indonesia) @ Arifin Tasrif K /%, 2021 4F
8H IS MO LAY J—RAT, AR R/LFX
—OHPTHRE 2 X b O T I J ONE A 2 FLilg i)
BN O R EORBELELETSE L, £
DOFTHEEREE. KIL L REIIZ I 1T 5 KRB
Kt, £ L TRHARKE O ZEET DL L
T3,

A ¥ RRUTIZBT D ARG SH AT hE
HHINDL L KD 5% EFH L Lz
@ﬁ%ﬁt%%ﬁ%yyywﬁmoﬁmwkﬁ%%
S5, B EXEEIZoOVWT, MEMR (Ministry and
Energy and Mineral Resources Republic of Indonesia) (3
2030 £ TIZ 360 7 kWp, KHFKE I 534 77
kWp OixEZ HEE & LT 538,

A2 PR T OREZ, AAROYE L HALIZ LR
T5ZEIEA VAR TRV, MEMR (Ministry and
Energy and Mineral Resources Republic of Indonesia)
Arifin Tasrif KE2M5H 32 L 912, B EREE, &
B & RIS Téﬁﬁ@k%ﬁ SRR LNEW N epAS
SlE. BAROHIE L TR DIZR2 60T, [H
DR ZEN L THEEZED LS TH S,

53 EHoOmH

VUHR=IL s KX —THIEEET (EMA :
Energy Market Authority) (3202349 A 8 H, 4 I
XTI EF2X AT v~ (GW) DIRRFEDET)
WAICRET D T nY =7 FEGRA LIz LK LT,
ZhE, AV RV TICBWT, KR ELE N
T U=« TRX Y AT L BRI B S
5D H DT, 2027 FRN O OPGEEI ORI A HIE L
TWD, YU HR—b s =3 X =G T (EMA)
kB E, ZoTuY s FEFETTIEEERITS
B, YUHR=NLE A RRUT BHESRIELE
— 7 VOREINT T EREZIT O TETH D,
2035 £ E TD 4GW DOFE A BRI [, v
VHR=NVIEA  RR YT & DORIT3IGW R L,
VARV - TR VX =TGR (EMA) |


https://www.jepic.or.jp/data/asia01indn.html
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HRTTNHD IGW OENMAT e =7 k&
BHE T, 2035 FFETIZ, GFF4GW DIRRFOE
JmAZ HEEE LT 5%,
UHR—IL s TR F—THEEET (EMA) 2
R L7 ey=y NEFEITTH01E, TnEh
AV KRRV TOHAMRTFEART « TV—TDRES
fEA R - RU—L AU KR T OV U L T —
TETOFXF YT h e RXRUF v — VU HHR—ILD
B BRI TA R e =ma—
TITNAD 3T KD ILFERIER (X T 4y T -
AR e V—=TF—] (VUHR—IVDOBENRARTE :
0.6GW) . Ak « Smitfa sttty #a - 4 2 —F v
g F e U HIR—LINRSL LT KSR BT T
e —F— B —Fat ] (Vo HR—
VOB NN E : 0.4GW), > T HR—/LD KB
FERF TEDP U =2 —7 7L X - 7/7%/74
v 7| (U HR—= )V OENEAEE: 04GW) |, >~
w%ww@k%ﬁ%%Aﬁﬁv~y-I%9~k\
VUMKV OFAET RN BT - A
H—FaFie V=ma—TTIVDR thFﬂ/
Z RE] (VandaRE) (3> HR—/LDEHiEA
0.3GW) ., ¥ U HR—NVDOEGRET v~ a—F
EFO oL fV—] (Vo ATR—=NVDE
A E : 0.3GW) D5 SOFEKTH LY, 4 K
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SETIAWAN, Arief Ameir Rahman, Sasa Sofyan MUNAWAR, Reza
ARIESCA, Deni PURNOMO, Riaru ISHIZAKI, Agusta Samodra PUTRA,
Kiman SIREGAR et al. "A life cycle assessment of cofiring in a coal power
plant to estimate purchasing cost of empty fruit bunch pellets." J. Jpn. Inst.
Energy 102, no. 8 (2023).84-95
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The Global Norm for Digital Society and the Concept of "Global Collaboration

Actors"
—The "Global Digital Compact" for Sustainable Peace and Human Rights—

WATANABE Shigemi
Tokiwa University and Japan Coast Guard Academy

To create norms in the infosphere, collaboration among diverse actors from different sectors is necessary;
in particular, Internet governance is led by the private sector. The development of information and
communications technology and the rapid spread of the Internet have enabled direct and easy interactions
between individuals across borders in digital space. | propose the concept of "subjects of collaboration,"
which is broader than the concept of "subjects of law" in international law. The UN Global Digital Compact
is indeed a global norm that promotes equality among nations and people in the global community, human
rights for all, and international and domestic peace and security. The norms and guidelines contained
therein are comprehensive and mutually reinforcing. This global compact unifies stakeholders, including
governments, the private sector, civil society, and international and regional organizations, in working
toward realizing the commitments.
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Promoting Inclusive Education
—Examining "Education Incorporating the Perspective of Special Needs Education"—

AOYAMA Shingo

Notre Dame Seishin University

Abstract "Education incorporating the perspective of special needs education" is an expansion of the

approaches used in special needs education. Therefore, the aim of this study was to examine the meaning

and content of this expansion and to extract critical perspectives necessary for promoting inclusive
education. As a result of this examination, it was found that there are commonalities between inclusive

education and "education incorporating the perspective of special needs education." If education is

implemented based on these commonalities,
education."

it will inevitably involve a transformation of

"regular

Having a perspective that seeks to reform regular education will lead to the promotion of

inclusive education. The key to this lies in the learning and practice of "education incorporating the

perspective of special needs education.”
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Changes in Nursing University Students After Attending a
Dementia Supporter Training Course

KASHIWADA Michiyo

Yamato University

In 2022, as Japan continues to experience rapid aging, approximately one in every 3.6 elderly individuals
is either living with dementia or considered to be at risk. In response to this, initiatives such as the
"Dementia Supporter" program have been launched to promote community-based dementia care.

At University A's Department of Nursing, students attend the Dementia Supporter Training Course to
deepen their understanding of the elderly and contribute to the local community. This study examined the
learning outcomes of students who participated in the course. The findings revealed that the students
achieved four out of the five expectations outlined by the Ministry of Health, Labour and Welfare for
dementia supporters. Furthermore, even among students who gave different responses in the survey,
common areas of learning were identified, as well as insights gained from unique individual perspectives.
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