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Foreword

Planning for carbon neutraliig one of the most complex tasks of our societie®dtires clear
scienceled guidance in a holistic approach as well as a deep outreach into society. The
Multistakeholder DialoguMSD) held in North Sulawesin February 2024nanaged to have both.

The deepoutreach into society was achieved by gathering local representatives from the North
Sulawesi Government and its cities and regencies, development and planning offices, stakeholders
from | ocal uni versities, ener gy, rgdnizatians c e ,
Representatives frorthe central goernment (Bappenas arMinistry of Energy and Mineral
Resourceswereactivelyinvolved. The sciencded guidance and holistic approach was provided

by a host of international expertwited to share their knowledge with the local stakeholders

| have been particularly honoured to participate in, and preside oveviSist one of its critical
moments: the adoption of the ambitious 2030 targets. This type of forum and its and#ket
long-term targets hmbeen an innovation for the North Sulawesi Province. They were also a
learninggroundfor the way to discuss and elaborate futonented policiesEven though the
three adopted 2030 targéenergy intensity, carbon intensity and renewables shanekll as the
vision for carbon neutrafitand disaster resilience are at present simple suggestions stemming
from the stakeholders without legal force, we will spare no efforts to find feaythe North
Sulawesi Provincial Governmetatgive them legal forceT his stepis decisive tostartmobilizing
investment necessary foarbon neutrality.

For local and regional authorities, especially for peripheral ones like North Sulawesi, it is essential
to have top quality information on the evolving global context as well as on their own region. No
region wants to be left behin@n this point, he MSD hasbeen able to benefit from thset of
reliablegloballong-termindicatorsmade availabley APEC Sustainable Energy CentePSEQ.

This has shown that if the world is on track to triple the installed renewable capacity by 2030,
North Sulawesi should make efforts not to fall behiftis is the true meaning of global
benchmarkingThe describedé-dimensionalmonitoring system could further help guidiraur
province towards carbon neutralit¢.oncerninglocal data, theMSD has shown the lack of
granular energy and emissions datdhe North Sulawesi Provinc&/e will carefully takenote

of thesuggested ways to improve the data collection of North Sulawesi.

We are looking forward to the next steps to be taken after the successful completion of this project.

Dr Fransiscus BEMANUMPIL ,
Assistant Ill,

General administration affairs
North SulawesProvince
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Purposes Executive Summaryand Recommendations

Purposes

1 To accelerate the transition of APEC cities and municipalities towards eacubrality,

I.e., to contribute to the improvement of CO2 emissions over baseline emission scenarios
of the participating cities and municipalities.

1 To contribute to improved energy resilience, to the creation ofckmvon APEC
communities, to increase renewabl esd shar
improvement of APEC energy intensity.

1 To strengthen the institutional capacities of urban and regional planners of APEC
economies, on how to useuMi-StakeholdeDialoguegMSD)to elaborate comprehensive
visions for carbon neutrality and disaster resilience in APEC cities or provinces.

Key findings chapter 1

This chapter describes the situationNafrth Sulawesi Province at the extreme nadést of the
Indonesian island dulawesi andits structurecomprisng four cities and eleven regencies with a
population of around 2.6 million inhabitants is bounded by the Celebes Sea to the north, the
Molucca Sea to the east and south, and the province of Gorontalo to thdhesgtrovince is
mountainouswith numerous active volcangeand rainforest cover in higher regiomtsalso has
coastal lowlands which arearrow, characterised by fertile soils, and with world class coral reefs
in offshore and island regions.

The Province ighreatened by a number of disaster threaiduding bothgeological disasters
(earthquakes, volcanic eruptions and tsungmaisdhydrometeorological disastefffoods, flash
floods and landslidés The economyand human populatiomf North Sulawesi Province is
growing,driven bycore sectors such as manufacturing, mining, forestry and tourism.

Currently, energy demand is met largely through fossil furbly electricity from coalfired

power generation plant, and petroleum. The contribution ofclasMson and renewable energy
technologies to meeting energy demand in the Province is currently low, but there is significant
potential for expanding its rolélydropower, geothermal energwlar energy, bioenergy, ocean
energy and wind power are of particular interest. Energy demand is expected to continue to grow
markedly in future years.

North Sulawesi Province has etectricity interconnection with the rest of Indonesia and needs,
therefore, to rely on its own renewable energy resources to manage the transition towards carbon
neutrality, whilst progressively reducing the role of fossil fuel fired energy systéihs
represents both a major challenge and opportunity for the Province.

Key findings chapter 2

This chapter describes tAeaining of Trainers as preparatory step to prepack inform MSD
participantsaboutobjectives goals operating structures and procedures. As a critical preparatory
step, anonlind T r a iofiTirrag n e r s 0 To{thyeorkshapfwhseheldargdted to energy
planners, as well as urban and regional planners and climate data managers of APEC economies.
It included several sessions with varying dynamics, based around expert presentations, case studies
discussion, and interactive moderated workshop sessions (open dialogue, Q&A, and feedback
sessions). Th@oT workshopused a checklist comprising strengthgaknesses, opportunities

and challengeto elaborateslements of vision for carbon neutrality and disaster resilience in
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APEC cities and provincek also focused otocal energy and climate data collectionyiew of
elaboratingoest practices, success factors and pitfalls.

Key findings chapter 3

The MultistakeholdetDialogue MSD) event took place over stkays during 21i 28 February

2024 and wasmplemented in a hybrid formatith both in-personparticipationin Manadocity

(North Sulawegi and virtually (online) as an event open to all ARB€mberecononies. Firstly,

the MSDfocused on theevelopment of a comprehensive vision for a data driven, carbon neutral
and disaster resilient futurBiscussionsonsideredhe purposef the vision, core values of the
Province, sustainability challenges and measures to address them, disaster threats and measures t
address them, as well #% P r o0 v i strengtlts,sweaknesses, opportuniies challengedo

address carbon neutralitgecondly, the MSDocused orthe formulation and adoption of key

2030 targets on energy intensi§O2emissions intensity and renewable energy. The discussions
were wideranging andollowed as much as possibleh e pr i nci pl e fAthink gl
focusedfirst on the global context and evolution towards carbon neutrality, taking account of the
UN Sustainable Development Goals (SDG) and the APEC energy goals, followed by the analysis
of the Indonesian context, notably the three scenarios (lsssi® usual, unconditional and
conditional mitigation) underpinning the Indonesian Nationally Determined Contribution (NDC),
and, finally,on the specific energy sector context of North Sulawesi Province, its scope for low
carbon energy uptake and energy intensity improvements; as well as considerimgpader
regional, economywideand international context for carbon emissions mitigation and the
sustainable energy transitiomiscussions also centred around renewable energy resource
potential, the loacar bon energy workforce training and
transition, technical constraints (e.g., power grid stability), governance issues, and official targets
and goalsChapter 3 also details the reasons why the MSD was successful.

Key findings chapter 4

As a global long term benchmarking tool for citiR®SEC computed two global scenariosthe
time horizon 2100comprising30 variablesallowing cities to compare their own evolution to the
global evolutionThe Sustainable Energy Scenario (SE3)asediponthe observation that, after
possible turning pointgrowth rats of mostrelevantvariablesvary linearly in timeVery simple

to estimatethe SEShot onlyreflects APEC Leaders 2023 declarataord COP28 calls toiple
renewable energy capacijobally by 2030Qbut it also shows that carbon neutrality is reached by
mid-century.In contrast, lhe unsustainable scenar®based upomultivariate regression as a
function of the growth rates of explanatory variables whose trajectories had been calculated
beforehandn the SES scenario. The unsustainable scenario shows noh@mlynultivariate
modelsreflectbulk resistance to changeut also that in consequencarbon neutralitys reached
only after 2100By 2050, hecumulated emissions are at 550@tthe SESand the doublef this
amountfor the unsustainable scenariBy 2100, cumulated emissions of the unsustainable
scenarioincrease up tahree times as high as the SES. For eathhe 30 variables the
computations show the 202@®030 step as well as tlegolution by 2100. For each trajectory, the
computed probability as a function of its data is stated.

Key findings chapter5
Cities can monitortheir developmentowards carbon neutralityy a system of 18 independent
indicators defined by APSEC to be collected annually for each city. These indicators monitor six
dimensionof development:

1 Monitoring local (within city boundary) installed capacity and land area

1 Monitoring distant (outside city boundary) installed capacity

5
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Monitoring energy efficiency

Monitoring energy security, storage and disaster resilience
Monitoring the local green economy

Monitoring local use of green finance

Eachdimensionis developed according to the same methodology in which per capita renewable
energy generation is decomposed into factors thaketermine itlf combined, hese indicators
generate around 50 key ratios, eight of which have been quantified globally wit2@8Q8teps
computed for comparison. A draft questionnaire for collecting the data from cities is shown in
AnnexT.

Recommendationdor the North Sulawesi Province

T

To clearly communicate thedoptedVision for carbon neutrality and disastegsilience

as well as th€030 targets on emissions intensity, renewable share and energy irttensity
all stakeholders of the proving® Indonesian) and to APEC (in English)

To work towards formal and binding measures and frameworks at the provincial level in
order toattract relevant foreign investdi® promoting the agreed targets and the vision.

To develop a comprehensive MRV methodology and database for monitoring and
capturing six dimensions of carbon neutrality as described in Chapter 5 and Annex 7, and
to monitor the compatibility of the data with economywide data. The database should be
regularly updated and should be open access and ma@dable.

To enhance the leverage of the provincial government in obtaining datanflomesian
stateowned enterprises and to ensure its publication through the statistics office.

To provide capacity building and foster critical skills in both, private and public sectors
and to prevent the brain drain.

To establish a task force to regularly monitor, evaluate and report on interim progress
towards achieving the 2030 targets and to discuss progress with local stakeholders.

To continue identifing and mitigaing all critical barriers (economic, market, financing,
governance) to the timely implementation of renewable energy, energy efficiency and
carbon neutral solutions and infrastructure in the North Sulawesi Province.
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1. Introduction and general context

This chapter describes the situatiorNafrth Sulawesi Provingavhichis located at the extreme
north-east of thendonesian island dulawesjiandits structurecomprisng four cities and eleven
regencies with a population of around 2.6 million inhabitdhts bounded by the Celebes Sea to

the north, the Molucca Sea to the east and south, and the province of Gorontalo to.thbevest
Province is muntainouswith numerous active volcanqgeand rainforest cover in higher regions

It also has coastal lowlands which are narrow, characterised by fertile soils, and with world class
coral reefs in offshore and island regions.

North SulawesProvince ishreatened by a number of disaster threatduding bothgeological
disasters(earthquakes, volcanic eruptions and tsungmasd hydrometeorological disasters
(floods, flash floods and landslide3 he economwandpopulationof North Sulawesi Provincare
bothgrowing,driven bycore sectors such as manufacturing, mining, forestry and tourism.

Currently, energy demand is met largely through fossil furl&bly electricity from coalfired

power generation plant, and petroleum. The contribution ofclasMson and renewable energy
technologies to meeting energy demand in the Province is currently low, but there is significant
potential for expanding its rolélydropower, geothermal energylar energy, bioenergy, ocean
energy and wind power are of particular interest. Energy demand is expected to continue to grow
markedly in future years.

North Sulawesi Province has no electricity interconnection with the rest of Indonesia and needs,
therefore, to rely on its own renewable energy resources to manage the transition towards carbon
neutrality, whilst progressively reducing the role of fossil fuel fired energy systéihs
represents both a major challenge and opportunity for the Province.

1.1 Outline of the APEC Project

The APEC projectData Driven, Carbon Neutral and Disaster Resilient Cities in the APEC
regon( EWG 04 2022A), ( hiestereefoutpaits , At he projecto

Thefirst output is the realization of a Training ®fainer(h e r e aToToemorkshof, to train
urban or provincial planneis APEC economiesn how to use #Multi-stakeholder Dialogue

( her e BI$DD gorelaborate a vision for carbon neutrality and disaster resilience in APEC
cities or provincesFurthermore, the ToT focused on tldentification of success factors and
pitfalls for collecting local energy and climate data and defining APEC best practiaesd to

data collectionThe ToT was undertaken as two hddfy online trainings, held in Augu2023

The second output of the projecas the realization of adSD, heldin Manado, North Sulawesi
Province, Indonesjaluring February 2024 to support the Provin@abjective ofdefining a vision

for carbon neutrality and disaster resilience and setting 2030 targets for energy intensity,
renewables share and carbon emissions reductions.

The third output of the projec thepresentinal ReportThis report describgthekey learnings
from both events of the projectd., the ToT and MSD) andaims to support thédroader
dissemination othe project smpacts, including the results and recommendations of the MSD
that allow applying the key learnings to the broader APEC region
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Overall, he project seeks to accelerate the transition of APEC cities and municipalities towards
carbonneutrality, i.e., to contribute to the improvement of CO2 emissions over baseline emission
scenarios of the participating cities and municipalities.

In this line, he first overarching objective of the projastto contribute to improved energy
resilience, to the creation of leearbon APEC communities, tbeincreaseof ther e newab | e s
share in the APEC energy mix, and to the overall improvement of APEC energy intensity.

Thesecond overarching objective of {@jectis tostrengthen the institutional capacities of urban
and regional planners of APEC economies, on how to m$¢SD to elaborateomprehensive
visions for carbon neutrality and disaster resilience in APEC cities or provinces. In this context,
the projectstrengthenghe institutional capacities of urban and regional planners of APEC
economies on how to identify success factors and pitfalls for collecting local energy and climate
data and defining APEC best priaes.

Specifically, this report describes the context within which the MSD was undertaken; its structure,
format and objectives; the principal outputs of the MSD process; and key lessons &atned
recommendationfor the effective use of MSDs in other similar contexts.

Planning for carbon neutrality requires clear scidedgguidance in a holistic approach as well as

a deep outreach into society. The MSD held in North Sulawesi Province in February 2024 managed
to have both. The outreach into society was achieved bemyaghocal representatives from the

North Sulawesi Government and its cities and regencies, development and planning offices,
stakehol der s from | ocal uni versities, ener
organizations. The MSD brought together I0fine and inperson participants from 10 APEC
economies (AustraliaChile; Ching Hong Kong Ching Indonesia Koreg the Philippines
Thailand USA; Viet Nam). The hybrid irperson and online formula demonstrated to be a highly
effective way to discuss carbon neutrality and disaster resilience across APEC.

1.2 Global and APEC political frameworks

The political frameworks governing the sustainable energy transition, carbon neutrality and the
improved resilience of cities to disasters, have been the subject of significant attention and
strengthening in recent times (and during the last two decagesticular). The improvement of

political frameworks, at both the global and APEC levels, is driven by several factors. These
include, for example, the widespread understanding of the need to accelerate the speed and scale
of the energy transition (witho€us on scaling up renewables and improving energy intensity),
mitigating climate change through decoupling carbon emissions and economic growth, and
ensuring that cities and their inhabitants are resilient to disgsteisespecially in the face of
increasingly severereatherevents driven bglimate change).

The following is a general summary of the global and APEC politiaaieworks and objectives
governing efforts to scale up renewable energy, improve energy intensity and mitigate carbon
emissions. For a more detailed discussion on the APEC political framework and its development
over time please see APEC Energy Working@rp 6 s (2019) | andmark rep
Urban Development Repdirtf r om Model $ to Resul tso.

In 2015, the global community responded to sustainability deficits by adopting the Sustainable
Development Goals, followed by the Paris Agreement under the UNFCCC, which concretizes
SDG 13 on climate action. The Paris Agreement is of crucial importanitdiamsmore than 900
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substantive causal links to other SDGs and targets. Earlier in 2015, the Sendai Framework for
Disaster Risk Reduction had already been adopted by the UN General Assembly. This Framework
is substantially included in SDG 11 on sustainable cities. For thstdistruck region around the
Pacific Rim, this framework is so important that APEC Leaders have adapted it to the APEC
context already few months after its adoption by the UN General Assembly. The UN 10Year
Framework Program (10YFP) on Sustainable Comion-Production (SCP) Patterns contains a
chapter on sustainable buildings and construction, which directly links to sustainable urbanization.
10YFP is substantively included in SDG 12 on sustainable consumption and production patterns.

Besides the APEC Disaster Risk Reduction Framework, APEC Leaders also adopted five energy
goals and repeatedly stressed their importance for APEC. The two aspirationaigodés

1 The reduction of energy intensity of APEC between 2005 and 2035 by 45%, and

T The doubling of renewabl e energy share in
2030.

Three other energgelated goals have been set, namely rationalizing and phasing out inefficient
fossil fuel subsidies, developing levarbon systems, and enhancing energy security. The APEC
Energy Working Group has been charged with the implementatitimesé goals. The Energy
Smart Communities Initiative ESCI has been created in 2010 in order to facilitate the
dissemination of technologies that could support the energy goals set by APEC Leaders. In 2011
the knowledge sharing platform (KSP) was added, iar2D13 the best practice award. Other
instruments were created in support of sustainable urbanization: The series of Low Carbon Model
Towns in 2010, the Cooperative Network of Sustainable Cities (CNSC) in 2014, and in the same
year also the APEC Sustabla Energy Center APSEC. This is tasked with pragmatic cooperation

on sustainable energy development among APEC economies and to act as think tank of the Chinese
National Energy Administration.

At the global level, recent policy developments and objectivenove towardsefficient and
renewablesasedenergy systems free of unabated fossil firelge been driven by international
forums set up to tackle climate change. For instance, a landmark commitment was agreed at
COP28 (held in November 2023 in the United Arab Emirates) to:

T Triple the worl dodés installed renewabl e en:¢
2030, taking into consideration different starting points spetificcircumstances.

1 Collectively double the global average annual rate of energy efficiency improvements from
around 2% to over 4% every year until 2030

T To put the principle of energy efficiency
planning, and major investment decisiéns.

In summary, political frameworks and targets for {oarbon development, renewable energy
uptake, energy efficiency improvements and increased disaster resilience are now well established
in both the global and APEC contexts. This creates a significantrndifor efforts to achieve

related policy objectives and targets in city contexts, where the majority of the global population
now resides and where the achievement of SDGs, resilience to disasters and extreme climatic
eventsthe mitigation ofcarbon enssions and the sustainable energy transition are critical.
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1.3 The Local Context of the North Sulawesi Province
Authored by Hizkia H. D. Tasiknd Steivan Defilla

The local context will be described in two parts, first with a focus on the North Sulawesi Province,
followed by a focugities and regenciesf North Sulawesi

North Sulawesi Province, Indonesia, is bounded by the Celebes Sea to the north, the Molucca Sea
to the east and south, and the province of Gorontalo to the west.

In terms of its geography, North Sulawesi Province is mountainous, and much of the higher regions
include rainforest cover. ThEovincehas numerous active volcanoes. It also has coastal lowlands
which are narrow, characterised by fertile soils, and with world class coral reefs in offshore and
island regions.

Figure 1. Geography of North Sulawesi

Source:Peta Tematik Indoh{tps://petatematikindo.wordpress.com/2013/04/07/administrasi
provinsisulawesiutara/)

North Sulawesi Province is located at the extreme rea of the Sulawesi Island and comprises
four cities and eleven regencies with a population of around 2.6 million inhabitants and is expected
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to experience steady growth in the period to 2030 and beyond according to Statistics Indonesia

(2022).The historical data starts from 2016, while the projection starts 2(23.
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Figure 2: Historical and projeatdpopulation size dNorth Sulawesi Province.

Source: Statistics Indonesia (2022

The GDP of North Sulawesi Provinbas been growing at a ratearbund 36 in the past years
attainingIDR96,767,69Million at constant 2010 pricdy 2022 Future projection provided for

a growthbetween 3 to %.
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Figure 3: Historical and Projected GRDP of North Sulawesi Province.

Source: Statisticendonesia (203)+
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Concerning theteucture of the North Sulawesi econoniyorth Sulawesi Province produces
significant amounts of primary crops, such as rice, coffee and sugarcane; as well as coconuts and
nutmeg. Thgr ovi nceds economy gold#omandsang,enamifactuong (inmi n i |
particular, crafts, foods, beveragesconutand palm oil).

Thepr ovi nceds economic growth is partly due to
zone (located in Bitung City), as well as generally strong economic activity in core sectors such as
manufacturing, mining, forestry and tourigimkupang tourism special economic zpnEnergy

demand is expected to continue to grow markedly in future yElagsmain growth sectors of the

provinceb6s economy are shown in the table be
Business Fields 2020 2021 2022 2023
Horticultural Crops 7.67 8.02 796 6.99
Livestock 8.05 3.64 58 6.89
Agricultural services and Hunting 4.76 467 868 512
Food and Beverage Industry 4.47 85 731 7.01

Industrial Wood, Articles diVood and Cork and Woven
Goods from Bamboo, rattan and the like

Chemical, Pharmaceutical and Traditional Medicine -10.02 6.71 7.96 8.87
Mapufacture of Mgtal Goo.ds, Computers, Electronics, 171 1061 5847 -17.65
Optical and Electrical Equipment

5.57 9.11 753 8.14

Construction 6.94 6.97 10.17 5.12
Wholesale and Retail Trade; Repair Cars and Motorcycl 7 7.16 10.26 5.09
River Transport Lake Crossing -13.87 1.49 11.75 11.93
Provision Eat Drink -32.94 8.64 33.97 35.27
Financialntermediary Service -35.87 188 1458 9.35
Insurance and Pension Funds -9.62 6.43 9.63 8.57

Tablel: Growth Rate of GRDP by Business Fields (Percent)

Source: Statistics of North Sulawesi

The table above shows the excerpt of the growth rate of GRDP of North Sulawesi Province by
business fields. The business fields listed in the table are the ones with growth rate of more than
5%. More informationabout the GRDP by Business Fields of North Sulawasibe found in

the Statistice®f North SulawesiConcerning the energglated development, the data sources of

the North Sulawesi Province show that the number of electricity customers from 2010 to 2021
has been constantly risinghis is to be interpreted in light of SDG target 7.1, stating that access
to modern energy forms is a key goal for sustainabltiig. estimated that the electrification rate

of households in North Sulawesinounts at presetd 99.36 %°.

ELECTRIFIED ELECTRIFIED  NUMBER
OF ELECTRIFICATI
Year  HOUSHOLD ~ HOUSHOLD  \1icenin — ONRATE (%)
(PLN) (NON-PLN) D
2015 542.385 8.786 618.132 89,17

2016 561.443 8.786 624.489 91,31
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2017 587,894 8,786 631,026 94.56

2018 610.339 8.786 635.204 97,47
2019 646.347 8.786 655.199 99,99
2020 676.471 4.862 681.401 99,99
2021 705.896 4.862 710.829 99,99
2022 730.426 4.862 735.288 99,99

Table2: Historical Electrified Households, Number of Households, Bledtrification Rate

Source:Ministry of Energy and Mineral Resources
(https://gatrik.esdm.go.id/frontend/download_index?kode_category=statistik

Electricity consumption of North Sulawesi has been elaborated by the authors in cooperation with
PT PLN (Persero), the State Electricity Company. The trend shows a 6.21% growth during the
past years, whereby the total electricity consumption attains 26%/@ by 2022.

1500.00

Electricity Consumption (GWh)

2012 2013 2014 2015 2016 2017 2018 2013 2020 2021 2022
Year

Figure 4: Historical Final Electricity Consumption of North Sulawesi Province.

Source: PLNStatistics

Final energy consumptioof the North Sulawesi Provinggnot shown in the available statistics.
For this reason, the authors have estimatediiiaé energy consumptionf North Sulawesby
using the electricity consumptiasf North Sulawesand theshare of electricity in final energy
consumptionfor Indonesiaas published by the IEAThe result is shown in the table below.
According to this estimationirffal energyconsumptiorof North Sulaweshasbeenapproximately
steady @ecreasdy 0.2% per yeayin the last decadattaining nowl1,292,481.1GWh peryear
by 2022
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Final Energy Consumption

Year (GWh)

2012 11673719.26
2013 11158878.88
2014 11102762.28
2015 11093207.23
2016 10724297.22
2017 11640855.94
2018 11400058.43
2019 12457214.59
2020 11909170.59
2021 12019479.99
2022 11292481.17

Table3: Historical North Sulawesi Final Energg@onsumption

Source: Aut hor s o(httpsa/ivwewida.ary/datmmndstatistids/dateE A
tools/energystatisticsdata
browser?country=INDONESIA&fuel=Energy%20consumption&indicator=TotElecCons)

The resulting pr capita energy consumptiohNorth Sulaweshas beemalculated by the authors
from the abovementioned final energy consumption and the population data. The per capita final
energy consumption has begrowing since 208 but hasthen beenseverely affected by the
COVID-19 pandemicThis illustrates the vulnerability of the province facing disasters such as a
global pandemic.
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Year
Figure 5: Per capita final energy consumption of North Sulawesi Pavin
Source:Statistics of North Sulawesi

The resulting pr capita energy consumptidretween 4400kWh/person and 5000kWh/person
should be interpreted in line with other per capita consumption data from developing of emerging
economies. The per capita energy consumption of North Sulastrtiveeril5.84GJ/person and
18GJ/person and, thereforeat the upper bound tiie energy needs of Decent Living Standards
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(DLS, see figure beloyjthat describe energy consumption of developing and emerging economies
The DLS has beemproposed by Rao, N. D. and Min (201,8and MillwardHopkins and others
(2020¥. They pointed out that the energy needs of DLS vary globally only within a narrow
bandwidth of between 13 GJ/person and 18.4GJ/person. Activity levels (mostly mobility levels)
and energy intensities (mostly thermal comfort and water heating in residenlhgs) make
roughly equal contributions to the overall range of DLE values. To suggest a planningdigure
North Sulawesi (as well as for other APEC citjas)s proposed to define DLS by means of a
rounded value of 18GJ/year/person, corresponding to 5MWh/year/person, or 570W/person (see
also sectiorb.1further down.
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Figure 6: Energy needs of Decent Living Standards

Source: MillwardHopkins and othefs

The following crosssection analysis of North Sulawesi by component cities and regencies has
been made using the data publishatheii d a t a p o r t%iltefedfor bldrth Sulaveesi cities

and regenciesThis platform shows data fa2017 for population, energy consumption and
emissions. Howevervhencomparingand crosscheckingenergydataof this platformwith the
estimates of final energy consumptimade by the authopgesented above, it turned out that the
fidataportalforcitied showed onlyabouthalf theamount offinal energy consumptioastimated

above by the authgrpointing to a major data discrepangysimilar discrepancy was found also

on population dat a. The analysis revealed tl
for North Sulawesi in 2017 corresponded almost exacttiigdNorth Sulawesi population of the
year2010 as given in thefficial populationstatisticgoublished bystatistics Indonesia (2022)n

the basis othese twaesults,it was decidedduset he data from t hi@thdidat a
crosssection analysidyut to interpret them for the year 2010 and not for the year Z0&Zross

section analysis below reflects these findings. It was further decided to add GDP data of the year
2010 to complete the analysis.

Thecomparison of the population by the two sources is shown in the figure below.
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Population by city and regency

Siau Tagulandang Biaro Islands Regency [
Sangihe Islands Regency [ —
Talaud Islands Regency [
East Bolaang Mongondow Regency
South Bolaang Mongondow Regency |
North Bolaang Mongondow Regency |
Bolaang Mongondow Regency
Southeast Minahasa Regency [
South Minahasa Regency [ —
North Minahasa Regency —
Minahasa Regency
Kotamobagu City [ —
Tomohon City — —
Manado City |
Bitung City
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® Population 2017 Dataportalforcities W Population 2010 Statistics Indonesia

Figure 7: Population by city and regency, two data sources compared

https://dataportalforcities.org/southeassia and Statistics Indonesia (2022)

The particularity of the population distribution (2010) is that citiesnatethe most populous
entities. While Manado city, the capital of North Sulawesi, ranks top, the other cities follow in
ranks 6, 8 and 10 out of 1&fter some regencieshe other particularity is that thieree groups

of islands are in ranks, 11 and 12which arenot at the lowest rankdhis points to the rural
character of thdraditional North Sulawesi provinc&he 2010 population is usadainly to
compute the per capita values of GDP, energy and emissions.
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Figure 8: Population by city and regen@p10
Source:Statistics Indonesia (2022)

Thecrosssection analysis of GDP by city and regency confirms that Manado, the capit# city,
clearly number 1, with other cities following in ranks 3, 9 andTH islands are in ranks 82
and 14 not really the lowest ranks.
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Figure 9: 2010 GDP by city and regency in millions constant 2010 IDR

Source: Statistics Indonesia (2022)

Per capita GDP by city and regency shows that Manado, the capital city, is on rank 2, behind
Bitung city, although their distance is smalhmohon city is on rank 6, whereas Kotamobagu city
occupies the lasank The islands occupy ranks 10, 12 andTHe disparity between the highest

and lowest per capita incornétheregionis approximatelya factor3.5.
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Figure 10: Per capita2010 GDP by city and regencytimousandconstant 2010 IDR.
Source: Statistics Indones(a022)+

Final energy consumption by city and regency shows a strong disparity. It seems that in 2010, final
energy consumption of Manado was much higher than in the other cities or reggingrgscity

is on rank 2, Kotamobagu city and Tomoloity are on ranks 6 and 7, respectivépte that the
source fAidataportalforcitiesd does not give e
nor of the three island regenci@sd that this source attributes the datdnéoyear2017, whereas

the authors findhe datacorrespond to the year 2010 (see above)
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Final Energy Consumption 2010 by City or Regency
(GWh/year)
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Source:dataportalforcities.com

Per capita final energy consumptipartially confirms the strong position of the capital city
Manado. As expected, the other three cities follow on ranks 2Agadn, the source of this data
(dataportalforcities) does not give any information on the three island regencies nor on South
Minahasa.The average per capita energy consumption of the North Sulawesi province is at
2343kWh/person/yeamyhich is justabout half the level of the final energy consumption as
estimated above by the authors. For thasom, the authors interpret the data of this source as
describing the year 2010 insteadtod year2017.

Per capita final energy consumption 2010 by City and
Regency (kWh/person/year)

Source:Author®calculation based upodataportalforcities.com

Final energy intensity of GDP by city and regency has been calculated by the authors from the
above data on final energy and GB®erage final energy intensity of the GDP for North Sulawesi

is at 0.061kWh/thousand 2010 IDRst half the energy intensity estimated by the authors for the
year 2021 (0.131kWh/thousand 2010 IDR). For this reason, the data of this source are interpreted
to refer to the year 2010 and nothe yea2017.Kotamobagu city has the highest energy intensity,
followed by Manado city anfiomohon city Bitung is on rank 7The first rank of Kotamobagu is
caused by theelativelylow volume of economic activitggs shown further aboy®west per capita
GDP)rather than by high energy u3éne source giveso information on the three island regencies

nor on South Minahasa.
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Final Energy Intensity of GDP by City and Regency 2010 (in
kWh/thousand 2010 IDR)

SourceeAut hor sd c al c uwataportalforaitiedcans e d upon

The crosssection analysis of emissions by city and reganayors the analysis of final energy
consumption presented further abgstowing that the emissions of Manado are much higher than
those of other cities or regenciégiain, Bitung city is on rank 2, Kotamobagu city and Tomohon

city are on ranks 6 and 7, respectivéliiese emissionsf the shown 11 cities and regencies total
535,000tCO2e, which is about half of what the authors found for 2021. For this reason, also the
emissions data of this source are to be interpreted as referring to the year 2010 rather than to the
year 2017.

ODEmissions 2010 by City and Regency (tCO2e/year)
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Figure 14: Emission22010 by city and regency itCO2/year

Source:dataportalforcities.com

The identity of ranks of cities and regencies between final energy and emissions can be used to
calculate the emissions intensity of final energy consumption by city and regency. It shows a set
of values around 120t/GWh or 120g/kWh, with little disparityoag the cities and provinces.

This is further evidence to interpret the data of this sourcefasing to the year 2010 rather than

to the year 2017.
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Emissions intensity of final energy consumption by City
and Regency 2010 (t/GWh or g/kWh)

160 100%
140 90%
80%
120
70%

100 60%

80 50%
60 40%
30%
40
20%

20 10%

0 0%

z z z
® S 5 &
w o >

hi
n,
a
d
g
el
]
sa
s
cly!

wwwwww
uuuuu

ts
a
n:
b:

M
m

laang
olaang
utheast Minaha
4
Bi
h:
2
o
sa
m
h:
nd
an
n

angihe |

Talaud Isl

Nortl
olaang Mon,
East

@ 2 v

Figure 15: Emissions intensity of Final energy consumption@j city and regency iiGWh
or g/kwWh

Source:Author®calculation based upodataportalforcities.com

Per capita emissions by city and rege86y0 reatly mirror per capita final energy consumption
as presented further abowanado ranks first, followed by the three other cifidse source gives
no information on the three island regencies nor on South Minakesarding to this source, per
capita emissions are in average 297kg/person/year. This Idgtjasnore tharhalf the per capita
emissions the authors estimated for 20213§/person/year) for North Sulawesi. The coherence
is again established by interpreting the figures of the datapodiéiés as referring to the year
2010 rather than to 2017.

Per capita emissions 2010 by City and Regency
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Figure 16. Per capita emissions 2010 by city and regency in tCO2/person/year

Source: Author@calculation based upon dataportalforcities.com

To conclude the crossectoral analysis by city and regency, the emissions intemagybeen
calculatedby the authorsThe rank ordeconsistentlymirrors the rank order of the energy intensity
calculated further abov&he average emissions of around 7g/thousand 201&HhD®Rn in figure
belowis again approximately half as high as the quantity of emissions computed by the authors
for the year 20@ (15.2g/thousand 2010 IDRYo be coherent, théigure below should be
interpreted to refer to the year 2010 instead of the year 2017.
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Emissions intensity of GDP 2010 by City and Regency
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The discussion now continues with disaster threBise to its specific geographical and
climatological conditions, the Provineethreatened by a number of disaster threats. These can be
grouped into two main categories. Firstly, geological disasters, which include earthquakes,
volcanic eruptions and tsunamis. And secondly, hydrometeorological disasters, which include
floods, flsh floods and landslided.o mitigate the disasters, it is important to do disaster
management based alsaster cadastrahap. Unfortunately, there is no such map officially
available in the province. It is recommended that suchsstapuld be created.

Plans to meet growing demand focus in particular on the development of rural areas and special
economic zones, considered to be regional development priorities in the work program of the North
Sulawesi Provincial government for the 262124 period. Additinal capacity for this scenario is
planngd for the 2022024 range and adjusts to the 2@2B0 RUPTL (Electricity Business

Plan)

Currently, energy demand is met largely through fossil fuels, and in particular from electricity for
coakfired power generation plant, and petrolelRegrettably, this study revealed that the PLN
statistics failed to distinguish between the various sources of energy consumed. Consequently, it
is imperative to implemerhis kind ofdata separatioalong energy sources

Information on renewable energy was scarce and difficult to otRdirPertamina (Perserahd

PTPLN (Persero)two stateowned enterprises, possess detailed renewable energy data; however,
these details are not publicly accessible. Consequently, the data was personally collected from
various other sources, includifigm the Ministry of Energy and Natural Resources.

The contribution of lowcarbon and renewable energy technologies to meeting energy demand in
the Province is currently low, but there is significant potential for expanding it$dyaleopower,

solar energy, bioenergygeothermal energypcean energy and wind power are of particular
interest.

The North SulawesProvincehas no electricity interconnection with the rest of Indonesia and
needs, therefore, to rely on its own renewable energy resources to manage the transition towards
carbon neutrality. Given its geographic characteristics, and limited electricity gricoimtextion

capacity with neighbouring provinces in Sulawesi, the North Sulawesi Prowmst be
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consideredas an isolated grid systemntil this basic situation changeAmongst other
considerations, this means that if the Province is to move towardsaaltyan future it is critical
that its energy system incorporate substantial levels ofckmlwon and renewable energy and
power generation capacity, whilst at the sdime progressively reducing the role of fossil fuel
fired energy systems.

Link to ASEAN

North Sulawesi
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Figure 18: Electricity Map of Indonesia
Source:Dedi RustandiBAPPENAS

The above map illustrates the two difficulties of North Sulawesdiewelop towardsarbon
neutrality:Firstly, the Sulawesi Island is not (yet) interconnected with the other Indonesian islands,
and secondly, Indonesia is not (yet) interconnected to ASEAN and the rest of the Asian continent.
The first issue isnostseriousfor North Sulawesas no plans exigyet) to interconnect Sulawesi
Island to the rest of Indonesia. The consequence for plafmirgarbon neutrality are that the
Sulawesi Island may have to rely entirely on itself to provide the locally used elecfFiogy.
second issuef interconnecting Indonesia to ASEABI likely to be handled in the forthcoming
future It will open new perspectives on electricity generation and electricity trade in Southeast
Asia. In the longer term,he situation might changeven moreif an interconnector linkg
Indonesia to Australiavill be built, opening the way to large scale electricity exchan§es.
Chapter 5, in particular Section 5.2, on the implicationsarchipelagosfor monitoring the
transition towards carbon neutrality

The abovamplies thatlocal renewable energy systeragall types and sizedill be required to
addresdocal demand,as they mayepresenta lower cost optionthan interconnecting North
Sulawesi to its neighbouring islands.

In terms of current official plans, according to PLN's RUPTL of 2PQ30, the Sulawesi region,

including North Sulawesi, will receive an additional capacity of 783.09MW. The addition will
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mostly come from renewables power plants of 397.09MW (51%), while the remaining 386 MW
(49%) will come from fossifuelled power plants. For the isolated system of Talaud, the 2x3MW
Talaud coaffired power plant, located in North Sulawesi province, willfbelled by biomass
from the year 2022°

The North Sulaweg|NS) Province, together with its neighbouring province, namely Gorontalo
(GO), are part of the same power system, Sadutand are characterized by a high average
generation costiDR1,918/kWh, compared to an average of 1,119 for Indonesia as a whole). The
high average generation cost of S@atis driven by a large use of diesel. The extensive potential
for RE in the NS and GO provinces and the regulatory framework which is beneficial for areas
with higher generation costs are two enabling factors for a larger deployment of RE in the short to
medium term. In the long term, the regal plan, RUED, sets targets for 2050 for the use of RE,
gas and coal in the two provinces. The ambitions of the two provinces are influenced by their
different potentials: North Sulawesi expects a higher RE deployment (46% in 2025 and 49% in
2050) thanhe overallindonesianarget of 41% RE in 2050 while Gorontalo falls short expecting
15.5% in 2025 and 35% in 2059.

A power interconnectiobetween North Sulawesi Province dbentral Sulawegyvia Tolitoli) is
currently being plannedrhe power demand in North Sulawesi settled around 1.6TWh in 2018,
around three times larger than the one in Gorontalo, equal to 0.5TWh (PT PLN Persero 2019). The
largest loactentrein the area is in Manado, followed by Gorontalo and accordingly the southern
part of North Sulawesi, Kotamobagu.

The island archipelago of Sangihe, north of Manado, is also part of the system, but is not connected
to theneighbouring Sulawesi Islandnd is fuelled entirely by diesel engines. A plan to switch to

gas engines is in the pipeline, based on the latest PLN plan. The electrification rate is relatively
high compared to other parts of #@nomy with Gorontalo (91.83% electrified as of May 2019)

on the way to reaching the level of North Sulawesi (98.76%).
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2. Training of Trainers as preparation for the MSD

This chapter describes the Training of Trairfer® T oa%$ad importanstep to prepare and inform

MSD participantsaabouttheobjectivesgoals, operating structures and procedafése MSD An

online ToT workshop was helth August 2023 and which wagargeted to energy planners, as

well as urban and regional planners and climate data managers of APEC ecombmi€&sT

included several sessions with varying dynamics, based around expert presentations, case studies
discussion, and interactive moderatedrkghop sessions (open dialogue, Q&A, and feedback
sessions).

TheToT workshop focused othhe MSD approacto elaborate a vision for carbon neutrality and
disaster resilience in APEC cities and provincas well aslocal energy and climate data
collection, including best practices, success factors and pitfaksussions also centred on
sustainability challenges, disaster threats, and measures to address both.

2.1 Training of Trainers

A tailored program of oT targeted to energy planners, as well as urban and regional planners and
climate data managers of APEC economves realizedWhilst theToT workshop was open for
attendance by a wide range of stakeholders within APEC economies, attendance was particularly
encouraged by the participants in the MSD in North Sulawesi Province.

The ToT workshop was held virtually and over two hdHys (specifically, on 22 and 23 August
2023). TheToT workshop focused on two core topics. Firsilyfrainedthe use of a Mulki
Stakeholder Dialogue to elaborate a vision for carbon neutrality and disaster resilience in APEC
cities and provinces. Secondly, theT workshop focused on local energy and climate data
collection, including best practices, success factors and pitfalls.

The ToT workshop included several sessions with varying dynamics, based around expert
presentations, case studies discussion, and interactive moderated workshop sessions (open
dialogue, Q&A, and feedback sessionghe ToT workshop brought together 67 registered
participants from 10 APEC economies (Canadhile; Ching Hong Kong Ching Indonesia

Koreg the PhilippinesThailand USA; Viet Nam) and two APEC Research Institutions (APSEC

and APERC). The team of internationally known speakers included Michael Shank (Carbon
Neutral Cities Alliance), Jaewon Peter Chun (World Smart Cities Foundation), Jinlei Feng
(IRENA), Madelaine Alfelor JCLG-ASPA, Ambassador), Patricia McCarney (World Council

on City Data), Vincent Vinarao (Quezon City), Arif Wibowo (ICLEI), Hanah Paik (CDP), Egi
Suarga (WRI), and Elvira Gelindon (APEC Energy Research Center).

Participants in th&oT workshops learned about international best practices and practical solutions
for effective and comprehensive leteym planning for carbon neutrality, disaster resilience, and
robust data collection and management.

For instance, discussions centred on topics such as the core values of transparency, creativity,
innovative development and structural reforms in carbon neutrality visions. Discussions also
considered effective means to address core challenges arounerdissisence and sustainability
(including, for instance, the implementation of comprehensive disaster resilience strategies;
understanding of current and potential future urban risks; mapping levels of urban disaster
resilience, etc.)Expert speakerssgch asviadelaine Alfelor Ambassador of th&nited Cities
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Local Governments-Asia Pacifi addressed these issues and their implications for-tknmg
sustainability planning (sd@ure below.
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~ Figure 19: Presentation on Climate Action Plans and Resili@hce

The sessions alscentred on opportunities to identify and mobilize measures to address
sustainability targets and disaster resilience. Particular attention was paid to carbon neutrality, and
ways in which governments and planning authorities can address carbon neutralityntfyd ide

and capitalize on opportunities to reach carbon neutrality (e.g., tapping into sustainable financing
opportunitiespromoting data completeness and consistency, etc.).

In a similar vein, théfoT workshop considered the core challenges posed by carbon neutrality,
and the options to adequately address those challenges. Some of the main challenges considerec
include, for example, the existence of informal economies in cities where fuel data &sihot e
accessible; limited transparency within some energy transition plans; and actual (real) baseline
datasets can be patchy, lack transparency and may be difficult to obtain.

The ToT workshop was designed to give participants an introduction and background
understanding of the potential of MSD forums, as a vehicle for detailed and productive, interactive
discussions, and a forum for effective and consensual decision making feratmm
development, energy transition and carbon emissions mitigation. Participants were introduced to
how MSD forums are organized and implemented, and their myriad beRefiiestance, expert
speaker presentations, such as that of Dr Michael Shank Qfattibon Neutral Cities Alliance,
focused on opportunities and best practices approaches to mobilize transformative climate action
in cities. This included sharing lessons learned on how MSDs focused on developiegeatity
visions for carbon neutrality dndisaster resilience have been successfully executed in the
international context.
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In relation to the uptake of renewable energy and improving energy intehsitypTworkshop
focused on the specific role of cities as well as the opportunities and challenges that cities
encounter. For instance, IRENA (Mr Jinfeeng) delivered an expert speaker presentation on the
roles of cities in the energy transition and policies for power, transport and buildimyg/hich
focused on the need for holistic approaches and the importance ektakéholder interactions.

Multi-stakeholders’ interactions are key for effective implementation

w
. Policy approaches are diverse: *“&

— Effectiveness of actions depends on:

U Time horizons of targets vary QO Overall socio-economic dynamics in each city
O Targets may be set selectively for power, heating U Local capacity to act
& cooling, transport fuels v Scientific & technical know-how; institutional

.« capacity; financial resources
O Measures may be applicable to all urban actors Pacity;

or only to municipally-owned assets O Interactions with local and domestic stakeholders
v’ Citizens; NGOs; private sector; provincial and

O Measures may be voluntary or mandatory domestic governments; donors
;

O Policy ambition and vision need to be matched O Collaborative initiatives among cities (peers)
with appropriate intermediate steps and solid v Data and information-sharing; lessons learned and
implementation plans best practices

G® IRENA

Figure 21: Presentation by IRENA on theles of cities in the energy transition

2.2 Development of a visiorfrom a checklist of points

As mentioned above, a key focus and output of Tib& workshop was the development of a
comprehensive vision for carbon neutrality and disaster resilience in APEC cities and provinces.
The vision was prepared based on a predefined Checklist guide, and via a moderated and open
discussion within whicloT workshop participants made direct contributions to the contents of

the vision.
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2.2.1Checklist for defining a local vision for carbon neutrality
and disaster resilience

The Checklistor defining a local vision for carbon neutrality and disaster resilieaseprepared

by APSEC in cooperation wittMembers of the Cooperative Network of Sustainable Cities
(CNSC)and defines the critical components that should be included within visions for carbon
neutrality and disaster resilience in APEC cities and proviritedaborated according to the
checklist, the vision will contain the followirggarts

An introductionto the entity {.e., thecity or regionof focug based upotheoverarching purposes
(if they exist) orthe core values of the enti(yf they can bedentified and defined

A part containing the three to five biggest sustainability challetiggsheentity faces,and the
relevantmeasures to address them

A partdescribingthe three to five biggest disaster traatthe entity andthe relevanieasures to
address them, taken from tb&lDRR Disaster Resilience Scorecard for cities, Essenfiél 9

A slightly modified SWOT analysis for the entifg related to achievingarbon neutralityand
showing the entityés strengths, weaknesses,

The checklist was approved by the CNSC in December 2022.

AVi siono designates a negotiated document of
longer and may contain visual materials, provided that stakeholders agree on its content. The
Vision should be inspiring, energizing, hopeful, positive, cleanwafor tough decisions, guide
decisionmaking and allocation of resources, and create consistency. Mearkencouraged to
elaborate the Vision in the local language as well as in English.

The Vision should state:

1T TheMember 6 s ov er aifiteksisargl can berdesoribeel in one sentence.

T TheMember 6s 3 t oif they ezisi and can belexpessed around keywords
arranged in order of decreasing importance. Core values are values to be preserved in the
very long run, even beyond makntury

1T TheMember 6s 3 to 5 biggest c(nmordeeof decrsasimgt ai n
importance)

T TheMember 6s 3 to 5 most 1 mportantinoderaobur es
decreasing importange

T The Member 6s 3 to 5 bi ggestiin ocderr of detreasind i s a s
importance)

1T TheMe mber 6 s 3important leasuces improving disaster resilienceOn this
point, the following questions may give some guidance:

o0 Is there anearly warning system and does it reach 100% of the threatened
population?

o Are thereemergency response planshat integrate professionals as well as
community organizations?

0 Have staffing needsbeen defined, and is there sufficient staff to support the

disaster response duties?
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o Haveequipment and supply needseen defined for disaster situations, and is
there sufficient equipment (shelter able to withstand disasters, rescue equipment,
medical supplies, food and water supplies, fuel, batteries, clothing, bedding) for
those situations?

o Is theresufficient solidarity (co-ordination, cooperation and interoperability)
in emergency situations with neighbaring cities?

o Is there sufficientraining for emergency situations? Is it efficient and is it
sufficiently well embedded in local sports or cultural events?

1 How the Member would react if it became certain that by midcentury the use of
carbon-emitting fuels would be impossible without fully neutralizing their emissions
To answer this question and bearing in mind Sustainable Development Goals (e.g.,
universal access to electricity and to clean cooking fuels, per capita installed renewable
electricity capacity,broadband internet, mobile phones), the Member will specially
identify:

o The Member 6 3%5)dealevithghishask ( 3

o The Member 6siBathistasgksses (3

0 The opportunities (8 5) arising for the Member from thiask

0 The challenges (B5) the Member would address to face this task

1 Whether the MSD should become a regular consultative body

2.3 Preparing the data ®llection

This part of the ToT focused on the issue of data and its collection, to facilitate energy and
emissions target setting in a meaningful way. The training considered the various opportunities
and best practices, as well as challenges and common pitfalstaircollection and sourcing. It

was designed to provide ToT participants with a clear understanding of these topics, also in the
context of data collection for 2030 target setting within the (then forthcoming) project MSD. The
overall goal was to providdoT (and MSD) participants with the necessary background
understanding of the importance of data for robust and meaningful target setting, and to give them
the tools to be able to replicdiest practices in data collection in their regions and municipalities
located throughout the APEC region.

As mentioned above,naessential step in the process of developing 2030 targets for energy
intensity, renewables share and emissions intensity for the North Sulawesi Province and ahead of
the MSD taking place involved the collection and analysis of key background (energy and
emissions) data for the ProvincBuch data is required define historical trends and baseline
scenarios for energy demand, renewables share, and emissions. Coordinated efforts to collect data
were made during the six months prior to the M$0r detaileddiscussion on the specific
methodology employed, please see Anneii@ approach involved a detailed review otalhtral

and provincial level databases, asilable,and discussions and submission of data requests to
key institutions with responsibility for data collection and management. The data collection
process encountered several important challenges, particularly regarding accessing relevant and
updaing data at the provincial level. In several instances, relevant energy and emissions data was
only available at theentralor regional levels.

The challenges encountered in data collection for North Sulawesi Province are somewhat typical

for the AsiaPacific region as a wholand as regards accessing comprehensive, transparent,
34



updated, and complete data on energy and emissions at regional, municipal and provincial levels.
This is also the specific case in Indonesia, as was outlined in a presentation delivered by World
Resources Institute (Indonesia), betow. Some of the keghallenges are summarised as follows.

CHALLENGES AND LESSONS LEARNED: WORKING WITH LIMITED DATA

Sample: Causal loop diagram of Indonesia Green Economy System Dynamics
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Figure 22: Presentation by World Resources Institute, Indonesia, on data collection

As a general trendnd with only few exceptionsity level governmentand relatecuthorities do

not publish data and information on energy indicators (e.g., demasidlled generation
capacities, energy intensity, renewables share, carbon emissioraneétother relevant thematic

data (e.g., telecommunications daf@)pically, city governments are under no legal obligation to
collect and publish such data, and often lack internal resources and necessary tools or knowledge
to undertake standardised data collectiomcpsses for energy and emissions at city levals.
instance,in 2021, some38% of cities reporting through CBIELEI Track did not report a
communitywide emissions inventory

Efforts are being made, however, to promote, facilitate and encourage the collection of energy and
emissions data at city and municipal levels in the #saific region. The Carbon Disclosure
Project (CDP), for example, is a major driver of efforts tdesop the collection of standardised

data at city and municipal levels. The CDP has develop#g-tevel questionnaire, that includes

the collection of sectespecific data and GHG emissions inventory datacities In 2022, the
guestionnairg(seefigure below) Figure 23was redeveloped to reduce the reporting effort of
jurisdictions, focusing on the most important data points for climate action. The questionnaire is
comprised of five modules or sections across the areas of governance, assessment, targets,
planning and aains. Cities new to reporting can start by reporting what they have available and
then add more data in subsequent years of repoftmrggquestionnaire has also been aligned with
international standards and frameworks such as TCFD, GCoM CRF, RTZ/RTR, SDGs, SBTs, and
several others
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Figure 23: Presentation by CDP on its standardised data collection methodology

& Planning

@ Actions

A detailed presentation was also delivered by ICLEI (Indonesia) regarding energy and emissions
data collection and access. ICLEI and BBP have an ongoing productive partnership that
includesa comprehensive local government climatengeadaptation and mitigation action
reporting system name@iCR (Climate Carbon Registryyperated via useffriendly webbased
platform, accessible to local governments. Through this platform, governmental entities are
empowered to report themommitments aimed at attang sustainable development objectives.
These commitments encompass various aspects, including climate change adaptation and
mitigation endeavord he resulting platform, known as the CIDELEI Track, integrates with the
support infrastructure developed by ICLEI, known as ICGIBP (Transformative Actions
Program)Lessons learned from the reporting to CG@REI Trackis shown inthe figure below

4 ‘1
.t Lesson Learned from the o =

reporting to CDP-ICLEI Track c

* The involvement of cities/regencies in the process of reporting to CDP-ICLEI Track helps cross-sectoral
coordination and opens communication between regional government apparatuses that have so far
carried out functions related to climate change adaptation and mitigation

City/regency involvement in the reporting process to CDP-ICLEI Track helps identify data and
information related to climate change that is spread across various local government agencies

* Reporting to CDP-ICLEI Track helps consolidate data and information related to climate change which
can be used by cities/regencies to report to the national government (AKSARA, SIGN-SMART, SIDIK) or
carry out climate action tagging in their work plans (Climate Budget Tagging)

Through the reporting mechanism of CDP-ICLEI Track, it becomes feasible to monitor the progress of
local governments' engagement and active involvement in supporting the national government's
objectives to achieve Indonesia's NDC targets.

Feedback from the results of each regional government's report becomes a reference for the

preparation of regional development plans and or activity planning for each sector within the local
government concerned

Figure 24: Presentation by ICLEI Indonesia
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It is i mportant to underline, however, that
several important issues continue to hinder access to relevant and updated energy and emissions
data.

In particular, alldata provided by cities is done so on a voluntary basis, and cities are not obliged
to make publicly available such data. This has the effect of stymying access to syahhdata
means that specific data requests must be made to thgowgynmenteach time data is being
used This process is relatively inefficient in terms of effort and timing. Addressing this issue
would yield significant advantages to city, municipal and provincial level efforts to understand
energy transition and carbon neutrality opportunities and tmeahingful and realistic targets.
Through developing and maintainingabust and comprehensive GHG emissions inventdrgs

would be well placedo establish a baseline, set reduction targets, prioritize climatns, and

track progress.

It is important to also underline that, where cities do report emissions and energy data, it is often
rather outdated. Data can typically b& 8 years outdated by the time it is published. This can
affect the ability to undertake rigorous analyses, ity funderstand the current energy and
emissions profiles of a city and to prepare meaningful targets.

City, municipal and provincial level governments often encountgeculiies in consolidating data

and information related to climate change as it scattered among various agencies within local
governmentFurthermore, if the authority for the collection of energy data lies with other higher
(e.g., regional orcentral level) government authorities, city governments can be blocked or
disincentivized to collect energy and emissions data in a comprehensive way. In this context, it is
recommended thatentraland local interes to achiee climate change targetse increasingly
interlinked and coordinated.

Energy and emissions data collection experiences from other city contexts were considered, to
highlight approaches used and lessons learned, such as that of Quezon City (the Philippines).

GREENHOUSE GAS EMISSIONS INVENTORY

Emission source % share mtCO2e

1.1 Residential - LPG and other fuels 2.1% 168,472

1.1 Electricity - Residential 12.1% 969,393

1.2 Commercial - Fuel combustion 12.8% 1,022,830

1.2 Electricity - Commercial &

Government 17.9% 1,438,137

1.3 Industries - Fuel combustion 11.4% 915,400

HG I - sel
1.3 Industries - Electricity 3.5% rpeis O (CRGlmentory:-2016 Baschne
o  Global Protocol for Community-scale

1.10n-roadtransportation 21.5% 1,721,176 Greenhouse Gas Emission Inventories (GPC)
“Jf) N 1.1 Solid waste 12.9% 1033341 ,  caculations were done using C40's City
'\xm_'«k 111.2 Biological Treatment 0.0% 594 Inventory and Reporting Information System

(CIRIS) tool, designed to support cities in
111.3 Wastewater 5.8% 461,509

reporting GPC-compliant inventories

8,014,366 mtCO2e

Figure 25. Greenhouse gas emissions inventor@aézon City, the Phppines
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One positive note is that, in recent years, there is an expansion in the number and level of
sophistication ofGHG emissions monitoring tools, datasets and approadhese can support

and facilitatecities in their efforts to develomventories For instanceby providing them with

datato address current inventotiata gapsor for instances wherein cities are unabledabect the

data themselves. Margnergy and emissions data collection and manageto@stand datasets

are developing and evolvingpidly. It is recommended that city, municipal and provincial
governments within Asian Pacific economies keep a close track on the evolution of such tools,
datasets and approachand incorporate them into the ongoing work of government and related
relevant institutions.

During the process of defining a data collection methodology and overall process, city, municipal
and provincial governments should bear in mind several factors. These include the degree of
alignment withr el evant geographic boundari es, align
and the inventory boundary, the most appropriate data / inventory accounting period, sectoral
coverage, and the frequency of data collection and update proddssés.T focused on available
methodologies for measuring progress and performance against sustainable development criteria
in urban contexts; for instance, lessons learned and key recommendations from the World Council
on City Data.

The I1SO 37120 SERIES- 1SO 37120 & 1SO 37122 & 150 37123 —
252 KPIs with globally standardized definitions and methodologies across 19 themes

19~ 252~

Economy Health Sport & Culture

o Education 6 Housing 6 Telecommunication

Ener Pc-p{ulatlon & Transportation
ay social conditions

. Urban/local agriculture
Environment & @ R i ® & food securit
climate change ecreation urity

Safety Urban Planning

Solid Waste

Figure 26: Definitions and methodologies for tracking progress to meet SDGs in cities

Furthermore, in the process of evaluating whether a given data collection and management
methodology or tool is appropriate for a given city or province, governments and relevant
institutions should also consider whether the methodology or tool alsoeschaldlitional climate

action planning functionalities, whether the data can be downloaded and exported in a meaningful
format, and in a straightforward way; and whether the data can be readily shared across different
platforms (for instance, those platfsmsed in other government departments or working groups).

A separate but no less important challenges to adequate data collection at city, municipal and
provincial levels is that many jurisdictiod® not have climate change working group to assist in
assessing climate risk and vulnerability, measuring commundg emissions and developing
climate action plansConsequently, it is strongly recommended timatusive climate change
working groupsbe establishecand made operation@ cities municipalities and province®

assist them in developing and implementing climate actiorsflased on scientifically proven
method and comprehensive data.
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3. Multi -Stakeholder Dialogue on carbon neutralityand disaster
resilience in North Sulawesi

The Multistakeholder DialogueMSD) event took place over stkays during 21i 28 February

2024 and wasmplemented in a hybrid formatith both in-personparticipationin Manadocity

(North Sulawegi and virtually (online) as an event open to all APBBE€mberecononies. The

first MSD session focused on thdevelopment of a comprehensive vision for a data driven, carbon
neutral and disaster resilient futuBscussionkonsideredhe purposef the vision, core values

of the Province, sustainability challenges and measures to address them, disaster threats and
measures to address them, as welth&sP r o v i strengtlts,sweaknesses, opportunitesl
challengesto address carbon neutralitikey themes included the optimal balance between
ambition and achievabilityconstraints related to data and information availability, human and
institutional capacities for implementation, access to adequate funding sugpmagtpance
approaches anthe reed forawareness raisingsecondy, the MSD session focused othe
formulation and adoption of key 2030 targets on energy inter@32 emissions intensity and
renewable energyThe discussions were widanging andfollowed as much as possibkbe
principle @At hi nk fogusedfistoh the gioltat context and évolution Tolvads
carbon neutrality, taking account of the UN Sustainable Development Goals (SDG) and the APEC
energy goals, followed by the analysis of the Indonesian contetetblpathe three scenarios
(business as usual, unconditional and conditional mitigation) underpinning the Indonesian
Nationally Determined Contribution (NDC), and, finalgn the specific energy sector context of
North Sulawesi Province, its scope for loarbon energy uptake and energy intensity
improvements; as well as considerithg broader regionalpndonesiarand international context

for carbon emissions mitigation and the sustainable energy trangiierussions also centred
around renewable engrgesource potential, the leearbon energy workforce training and skills
needs, the need for a fijusto transition, tec
issues, and official targets and goaBhapter 3 also details the reasons why M@&D was
successful.

3.1 How to hold an MSD: The Dos andDond gof MSD guided
planning

Planning for carbon neutrality requires clear scidadeguidance in a holistic approach as well as

a deep outreach into society. The MSD held in NSttlawesi Province in February 2024 managed

to have both. The outreach into society was achieved by gathering local representatives from the
North Sulawesi Government and its cities and regencies, development and planning offices,
stakeholders from local unver sities, energy, finance, a
organizations. The MSD brought together 102 online afenson participants from 10 APEC
economies (AustraliaChile; Ching Hong Kong Ching Indonesia Koreg the Philippines
Thailand USA; Viet Nam). The hybrid irperson and online formula demonstrated to be a highly
effective way to discuss carbon neutrality and disaster resilience across APEC.

The sciencded guidance and holistic approach was provided by professor Defilla of APSEC,
seconded by a host of international experts, including from Global Factor Consulting International
(Spain), EMSD of Hong Kong, China, the Metropolitan Manila Plag#iathority, Victoria State
(Australia), the City of Temuco (Chile), the Carbon Neutral Cities Alliance, the Environmental
and Climate Change Research Institute of the Philippines, the World Smart Cities Forum, Hong
Kong University, the Imperial College bdon, the International Institute for Applied System
Analysis (IIASA) and the International Energy Agency (IEA).
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During its 6day event, the MSD first discussed and adopted a detaitpddévision for carbon
neutrality and disaster resilience that paved the way for MSD participants to understand the main
factors governing a disaster resilient transition towardsoraneutrality. Thereafter, the MSD
discussed and adopted specific targets for the North Sulawesi Province. For the period between
2021 and 2030, energy intensity of the North Sulawesi Province is set to decrease by 2% and
emissions intensity by 38%, whase renewables share is set to increase from 27% to 52%
(medium target) or to 60% (high target), respectively.

The MSD event took place ovevo sessions, during 2128 February 2024. The MSD event was
implemented in a hybrid formafarticipation in the MSD was both-person in Manado (North
Sulawesi, Indonesia), and virtually (online via Zoom platform) as an event open to all APEC
memberecononmes.

The MSD was held under the guidance of the Focal Point of the target province of North Sulawesi,
Indonesialnitially, this was the Provincial Secretary of North Sulawesi Provimboe delegated
the guidance to the other senior representatives of the Province.

The event was structured around two sessions of three consecutive days each:

1 The first session (MSD1) took place on 123 February 2024 antbcused on the
development of a comprehensive vision for a data driven, carbon neutral and disaster
resilient future.

1 The second session (MSD2) took place on 28 February 2024 anfibcused on the
formulation and adoption of key 2030 targets on energy intensity, GHG emissions
intensity and renewable energy.

L apge————
MULTI-STAKEHOLDER DIALOGUE
DATA DRIVEN CARBON NEUTRAL DISASTER RESILIENT CITIES
(EWG 04 20224)
MANADO NORTH SULAWESL INDONESIA
21 - I FEBRVARY 2024 & 26 - 29 FTBRUARY 2024

MULTI-STAKEHOLDER DIALOGUE

DATA DRIVEN CARBOMN NEUTRAL DISASTER RESILIENT CITIES  _
(OS5 0a2™a) A

Figure 27. MSD participants in Manado North Sulawesi Province, Indonesia (February 2024)

The MSD format included presentations from international experts covering a wide range of topics
on low-carbon development, energy transition and resilience to disasters. Presentations from
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international experts were followed by moderated discussions, opportunities for Q&A and
feedback. For a full list of presentations by international experts, please refer to Annex 4.
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The MSD format also included deeper discussions on the vision and 2030 targets for North
Sulawesi Province, via detailed presentations on draft vision texts and draft proposed 2030 targets,
followed by first and second structure readings and moderatetiatents.

Appropriate expert stakeholders from the areanefgy planning, urban or regional planning,
climate data management and disaster resilienogere requested for nomination. Nominations
of qualified female participants were particularly encouraged. A full list of MSD participants is
shown in Annex 5.

The format of the MSD sessions was designed to promote high levels of participant interaction,
the effective sharing and discussion of views, and to contribute to a high quality and
comprehensive lovearbon development vision.

The overall success of tMSD was contingent on the adequate and timely preparation of both the
MSD and the participants within it. The MSD facilitated procedural transparency, the sharing of
concerns, issues, opportunities, data and key information, etc. It has improved thigyvagibi
workstreams among government departments and workgroups; and helped bridged information
gaps.To be productive, the MSD procesgjuires a degree of commitmemdengagemenaf the

MSD participantsyorking withinan atnosphere of trust and openness, amereinparticipants
contribute in an open waynderstanding thdheirviews andnputs will be heard and considered
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During the Multistakeholder event, the Cooperative Network of Sustainable Cities (CNSC)
formalized the membership of Kotamobagu City and the Bolaang MongoRégency as two
new members from North Sulawesi.

The following subsectionsutline the various discussions that were held within the MSD,
describing the full range of issues and topics that were raised, discussed, negotiated and finalized
by MSD participants during the MSD.

3.2 Why a vision and how it was developed

This subsection focuses on the discussions related to the development of a visiorckmblanv
development and disaster resilience in North Sulawesi Proviheesubsectiors split into two

parts: firstly, the focus is on the global context for developing visions for carbon neutrality and
disaster resilience. This is then followed by the discussions on developing the vision for carbon
neutrality and disaster resilience iofth Sulawesi Province.

3.2.1Theglobal context for developingvisions for carbon
neutrality and disaster resilience

In order toprovide MSD participants with a general background context on lessons learned and
best practices internationally in the use of MSD forums and community assemblies for mobilising
action on climate change, legarbon energy transition, carbon emissionsgatton and disaster
resilience, as well as recommendations on how to maximise the impact of the present MSD, several
presentations were delivered by expert speakers during the MSD seSsimesf the main points
underlined within those presentations swmenmarised below.

The importance of communication of climate change and disaster resilience planning, citizen
engagement and optimal ways to encourage behavioural changes were discussed as core element:
of successful longerm decarbonization vision development and implegatem. For example,

the Carbon Neutral Cities Alliance shared various case studies and recommeratatibese
topics(seefigure below.
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Theimportance of engaging effectively with a wide range of city stakeholders was also underlined.
For instance, the experience of the Metro Ma
a lowcarbon development vision, was presentedthis Metropolitan Manila Development
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Authority. The presentation focused on stakeholder engagement approacheseesédute
below), the vision that was prepared, and how the vision is being communicated to the wider Metro
Manila community.
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A case study outlining the experience of the State of Victoria, Ausirabahieving its renewable

energy target and broader energy transition objectives also presentely Solar Victoria
(Government of Victoria State). In addition to describing the overall strategic approach of the
government to promoting the uptake of solar energy systems among households and businesses in
the State, observations were shared on thelysatg effect of decentralisation of energy
generation, specifically to encourage further steps of citizens and businesses to reduce their carbon
footprints It was shown that, based on stakeholder-reglbrted behaweural patterns, many
stakeholders that install decentralised solar PV generation systems on the homes or business
buildings, are also then more likely to take additional actions such as switching from a
conventional vehicle to a lowor zereemissions alteative, or to replacelectricalequipment

with low efficiency ratings. Such examples were held up as a clear example of how setting targets
in one key headline topic can in fact create momantui n addi ti onal rel at e
winso and positive additional i mpacts should
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Solar as an enabler of other actions

Victoria’s Gas
Substitution
Roadmap paves the
way for increased
home electrification,
for both existing and

plan to, or have

new builds. replaced their
gas hot water with
an electric heat
pump system

2in5

v}
are considering 6‘ A 7
purchasing an ==L} L 65 =

electric vehicle.

The majority of ZEV buyers have solar
or intend to install solar.

Figure 31: The experience of Victoria State, Australiagimcouraging energy transiticactions
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Discussions also focused on the specific context of North Sulawesi Province, Indonesia, and its

energy transition progress to date and opportunity for the flRtaesiscudlaindokaHead of the

Energy and Mineral Resources Agency of North Sulawesi Province Government, set out the

spec

i fic context of

t

he Provinceos

economi c

the use of lowcarbon and renewable energy systems playsieatrole within both (for example,
seefigure below.

Some

VISION AND MISSION OF NORTH SULAWESI 2021-2026

VISION 2021 - 2026:

“North Sulawesi Prosperous as the Gateway of
Indonesia to the Asia Pacific”

Figure 32 North Sulawesi Province lowarbon and energy transition vision
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Improvement of Human Quality in North
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includes the increased use of renewable energy sources; the encouragement of disaster mitigation
efforts and climate change adaptation; and improving the overality of settlement
environments.
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3.2.2Discussions on the vision for North Sulawesi Province

The session initiated with a series of short introductory statements by key stakehohdierth of
SulawesiProvinceregarding the current starting point for a vision for doavbon development
and disaster resilience

Discussions then focused in on thpairpose, thestrengths, weaknesses, challenges and
opportunitiesof North Sulawesi to become carbon neutBhe main discussion points are
summarised as follows.
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Figure 33: Introductory statements and presentation ofdhedt vision for carbon neutrality and
disaster resilience

Strengths of North Sulawesi Province related to a vision for loncarbon development and
disaster resilience

North SulawesProvince is ina strong starting position to be able to take up a comprehensive
vision. One district of North SlawesiProvince, namely North Minahasa district, hesently
launched a climate action pladeveloped incollaboration with expert teams from IPB and
Brawijaya universitie$’ Furthermore,North MinahasaDistrict is a member of the Global
Covenant of Mayors (GCoM), and therefore something of a pioneer district within the North
Sulawesi Province in terms of carbon neutrality planning and ad&anthermore, théNorth
Minahasa Regendyasset up a master plafor CO2emissionsnitigation in the district.

In the North Sulawesi Provinc®egional Regulation No. 8 of 202fas been launched, which
governs tke General Plan for Energy in North SulawéRIUED). This will continue with a
governor's regulation related to theer o v i energyOnsix, incorporatinggeneration and
infrastructure developmepbtentialasoutlined in existing plans.

Regarding the vision of disaster resilience connected to the energy sector, the Marine and Fisheries
Agency of North Sulawes$trovince governmenhas aligned its policiewith those of the Ministry

of Marine Affairs and Fisheries. These policies encompass five key areas within the economic
domain, which are then implemented at the regional level. These areas include: 1. Expanding
conservation areas, 2. Implementing sustali@ fishing practices, 3. Promotiegvironmentally

friendly fish farming, 4. Resporide management of small islands, and 5. Plastic waste
management. These policies are cascaded to the local level to foster synergy. The North Sulawesi
Provincial Government has also established spatial management and legal documents for this
purpose in th previous year.

North SulawesiProvince governmenthas designated zones for new renewable energy
managementwith some areas such as in the Lembeh Strait, which can harness currents, and in
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island regions utilizing waves for renewable eneggyeration Additionally, efforts related to

blue carboneconomywere conducted last year, focusing on coastal ecosystems, including
mangroves, coral reefs, and seagrasses, which contribute significantly to carbon absorption in the
sea. Howeveiit was noted thaihdonesia lacks standardized methods for blue carbon calculation.

The importance of datain facilitating smooth operationsas emphasised as a key issue to be
addressed within a lowarbon development visioh washighlightedthatcities in North Sulawesi
Province have aignificant role, where ovei2OMW of geothermal energy iastalled Tomohon
City, for example,has leveragd geothermal energy in collaboration with small businesses
involved in palm sugar production.

Discussion also focused on t@®2 mitigation plan for the energy sectoin North Minahasa
RegencyhighlightingthatcurrentCO2 equivalent emissionstand168,000 tons. ThRe gency 0 s
target for 2030 is tachievea 6.93% reduction. Additionally, theegency hasleveloped a
vulnerability map identifying villages susceptible to disasters and have programs in place to
prevent floods and landslides.

In terms ofCO2 mitigation priority actions there is certain focusn mangrove planting and
rehabilitation alongthélor t h  Mi n a h aestensivk eogstindtcisyparsnedio allocate
4,000 hectares of land for mangroves, aiming to reduce greenhouse gas emissionsrbiet8%o.

of adaptationto the impacts of climate changenprovements to the drainage system in North
Minahasaarecrucial.

Weaknesses of North Sulawesi Province related to a vision for lewarbon development
and disaster resilience

Several veaknesssand critical challengesexistregardingthe development of a comprehensive
vision for low-carbon development and disaster resiliefi¢eese include, for instancéetissue

of data scarcityin North Sulawesiwh i | st a s i nQ@né bPatacPertalt ri asl iisne dp |
currently in the region there are significant gaps in terms dadta input andhe degree of
completenes®f data collectedThere arechallengesin sourcing data particularly fromPT
Pertamina for fuel usage dafar exampledue to thdack of representation ¢&?T Pertaminan

North Minahasa. Despitncourag participation certain key sector companies have to date not
participated in data sharing and disclosprempting the use of proxy data from other regions for
planning purposest is consideredhatthere is a need fancreased support and collaboration

from institutions like APEC to ensure more professional and accurate results in achieving carbon
neutrality.

Discussions also centred ahallenges such agata quality, privacy, limited resources, and
capacity while also recognizing opportunities for evidem@sed decisiemaking, innovation,

and efficiency.The importance of city's carbon footprint, energy use, and disaster risk strategy
were each underlined as importéortdeveloping effective plans for carbon neutrality and disaster
resilience.This requires certain dasatsthat need to be collected aadalysedefficiently and
accurately, anth a way thasafeguards transparency of data.

MSD participants also set out their views on @pportunity for North Sulawesi Province to
ensure low carbon development and disaster resilience. Some of the key opportunities mentioned
includedthe Environmental Agenéysentralrole in providing data for the Greenhouse Gases
Inventory Programbuilding on the work it has been undertaking in collaboration with central
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Indonesian governmestince 2022There is an opportunitio better managehe data collection
and analysis.

Aan opportunity also exists for North Sulawesi Provincecdpitalize onstrategic research
collaboration, particularlyas regarddisaster early warning systems, and international cooperation
in sustainable energy developmedallaborations mainvolve cities and districts in green finance
to accelerate innovation and cost reduction.

It was mentioned thatiorth SulawesProvince aims to become a pil@asefor suchlow carbon
developmentwith a focus on trade and other initiatives in North Minahasa Regkmig 2024
North Minahasdasthe largest coral reef and mangrove areas in North Sul®s@gnceandis
well-positioned for thesendeavours

Lastly, a clear opportunity existe involve the communityi n t he Provi nceos
disaster resilient future.

Concerns regarding facilitating low carbon development

The MSD participants raised various concerns regarding the practicalities of moving to a low
carbon development trajectory in North Sulawesi Province. For instance, concermsigeae
regardingcitizen participation in waste separation and recyclingpecifically, whilst many
citizens separate their waste at home, it often gets mixed together again by waste collectors,
rendering the effort futile.

Other MSD participants commentédat while society is just beginning the journey towards
carbon neutrality and disaster resilience, gogernment must take the lead in initiating this
strategy for the regionCurrently, there is a lowevel ofunderstanding of carbon neutrality among

the community, and efforts to educate and raise awareness are just beginning. The challenge lies
in changingraditional energy usage habits and lifestyle practicisvas suggested that the use

of language that aligns witithe basic needs and priorities of the communitissich as health,
costeffectiveness, and securitygan be an effective way to communicate Hoavbon goals and
benefits

Discussions were held regardimfjmate change communication and overcoming challenges
associated with distress and the planning fajlang how to regain trust in communication efforts.

The need for effective and strategic communication strategies that address societal perceptions,
emotions, and challenges in conveying complex issues like climate chargeunderlined
Clarifying these concepts can provide valuable insights into developing more impactful
communication approaches and fostering trust agdgement among stakeholders. Oftentimes,
communities may have high hopes and expectations that are not met, leading to disappointment
and distrust in local government. To address ttitegs can set outichievableactivities with

varying time commitments to accommodate busy schedules and ensure that everyone can
participate in climate action efforts.

The importance dbuilding trust between communities and local governnterdgugh transparent

communication, realistic goalketting, and empowering experiences that encourage ongoing
engagement in climate action initiativegs also underlined
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First Round of detailed discussion®n the Draft Text on the Carbon Neutrality Vision for
North Sulawesi Province

The Province's 3 to 5 most important measures improving disaster resilience

It was proposed that these measures include comprehensive disaster resilience strategies;
understanding of current (and potential future) urban risks; mapping levels of urban disaster
resilience; and consolidated/coordinated commitment and collaboratiovobfed partiesMSD
participants provided wideanging feedback, including the following points.

1 A vulnerability mapis needed for the Province, tmaprisks and exposure.

1 The significance of stakeholder engagemenin improving disaster resiliencevas
emphasisedlt was suggestedhat the broader spectrum of stakeholders involved in
disaster resilience efforts indicates progress in this aredstakeholder engagemeist
recommended to be included a crucial aspect gbvernment efforts to dewalith disaster
resilience.

1 The importance ahcorporating drills and traininginto resilience strategies for disasters
was also underlinedsuidelines(e.g.,similar to fire drills in schoolscould be scaled up
and expandetb ensure people are prepared for various disaster scenarios. Proper guidance
and training are seen as essential components to minimize casualties and improve overall
disaster resilience.

1 The importance of involving the median efforts to minimize carbon emissions and
prepare for disastemsas also discussed by MSD participartss understood that the
media can play a crucial role in informing the public and promoting positive action towards
climate protectionEfforts could be mad® engage various media channels extensively
to educate communities about disaster drills and guidelines

1 There is aeed to explorstrategies for engaging media outlets effectivedyensure that
information reaches the community and fosters awareness and action regarding disaster
resilience initiativesFor instancegdifferent measurement tools should be utilizéar
assessing disaster resilience atdbmestic, local andlobal levels, as what works at the
economywide level may not be suitable for the regional level. Therefore, identifying
appropriate tools tailored to the region, such as North Sulawesisential.

1 Theimportance oflocumenting the collective commitment of all stakeholdensluding
active involvement of the media for effective communication of relevant informatas
also underlined There is aneed to ensure that media outlets play a vital role in
disseminating information to the community, thereby fostering awareness and engagement
in disaster resilience efforts.

1 The importance oéngaging as many people as possible in disaster resilience eff@ss
mentioned. Bawing parallels to initiatives by the Corruption Eradication Commission
(KPK), which educates students and the wider community about@mntiption measures,
it was suggested thatsimilar approach for disaster resilience educakoninstancethe
idea ofinvolving high school studentgas presentedndthe power of education to raise
awareness and foster active participatimas emphasizedProposals were made
highlighting the work of disaster management agencies such as BNPB/BRBDdsian
and lo@l disaster management agency) and emphasizing the integration of disaster
resilience into daily routines and practices. This approach aims to emphasize the
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importance of continuous engagement and action in building resilience within
communities.

The figure belowshows the draft vision text, under discussion with MSD participants. The draft
visiontext (shown on the left, and which was presented on the main large screen within the MSD
event) was discussed and revised in-tisa¢, based on comments raised and suggestions provided
by MSD participants
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Figure 34: Interactive and moderate

The Strengths of Province to address Carbon Neutrality

It was proposed that these strengths include increasing the capacities of the workforce (workers,
professionals throughout the value chain) who will work in the sustainable energy sector; stronger
research and development cooperation, for example irelldeofisustainable energy. In the energy
transition, and implementation of strategies with local and geographical contexts, as well as
increasing intetocal government relations that enable the exchange of knowledge between cities.
MSD participants provied the following feedback and reflections on these proposals.

1 The collaborative efforts and knowledge exchange among local governmeastsa
strength in addressing disaster resilience in North Sulawesi Province.

1 Questions were raised omhether the sentence or narration includes the community
explicitly or implicitly. Theywanted to ensure that tievolvement of the communitis
clearly stated in the document.

1 It was proposed that thénterpretation of Stronger research and development
cooperatiori be expandetb include various stakeholders such as academia, universities,
and the private sector. Additionally,was suggested that a furthmsint be incorporated
onthe availability of natural renewable resources as a strength in the document.

1 Proposals were made to consideraknesses alongside strengths in the discudsioas
pointed out that while the community could be considered a strength, it could also be a
weakness due to a lack of awareness among stakeholders, including theipelopliag
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importance of taking @omprehensive approacko understanding both strengths and
weaknesses to address the issues effectively.

The Provinceds Weaknesses to Address Carbon
It was proposed that these weaknesses include a laatcess to clean and GHG emissitae
technology; limited government regulations and concrete efforts to reduce the useGHtgh
emission energy systems and fuels; a lack of incentives for producers that are successful in
reducing their GHG emissionsjack of accuracy and validation of climate time series data; there
are still different definitions of collected climate data (fonform definitions).

1 It washighlightedthatthe lack of incentives for businesséisat make efforts to reduce
greenhouse gas emissions in North Sulawesr. instance,while companies invest
significant funds to upgrade their systems to reduce emissions, there is no monetary reward
or incentive from the government. This lack of incentive is identified as a weakness in the
region.

1 It was mentioned that ¢hEnvironmental Agency conducted greenhouse gas emission
inventories for the 2022 time series, but there are two sectors for which no data was
reported. This lack of data affects the accuracy of the greenhouse gas emission inventory.
It was notedthat while economywide time series data includes agriculture and waste
sectorsthe absence of datklom other sectors poses a challenge for future reporting.

The Provinceds Opportunities to Address Carb
It was proposed that these opportunities include sustainable financing opportunities have enabled
cities to enjoy benefits and incentives in collecting data; increasing the nundmmaimywide
guidelines to ensure data completeness and consistency for future aggregation/disaggregation;
improved alignment and collaboration among organizations working on carbon neutrality; higher
priority on GHG emissions neutrality at the local level within tiREAL Energy Working Group,

and the increasing need to cooper@mong APE@conomieso create a single climate and energy

data system at the regional level. MSD participants offered the following comments and reflections
on the proposals.

1 Thereis a need to encourage the private sectafltmate more of their Corporate Social
Responsibility(CSR) funds towards environmental aspedtsere ishope thatin the
future, the private sector will provide more support for initiatives related to carbon
neutrality and disaster resilience in citi#bere is also a need to supplNdrth Sulawesi
to secure funding at bo#tonomywide and international levels for initiatives related to
carbon neutrality and disaster resilience.

1 It was mentioned thatocusing onopportunities related to economic growth in the
provinceshould be linked tthe potential for investment in leearbon energy and climate
change mitigation solutions, which could lead to increased economic activity and cost
savings through energy and resource efficieffegnsitioning toward carbon neutrality
presents significant opportunities for economic growth in the provifemmomic growth
opportunitiescould be explicitly included withithe opportunities sectioof the Vision
under discussianmAdditionally, the potential for green finance to drive tkeremywas
highlighted presenting opportunities created by carbon neutrality.

The Challenges to the Province posed by Carbon Neutrality

The following points were mentioned as key challenges: air pollution will increase and become a

major cause of human health problems and damage to society; many cities have informal

economies where fuel data is not easily accessible; a lack of GHG emissitan from the

industrial sector; limited transparency within some energy transition plans; actual baseline data
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(e.g. from around 20 years ago) can be difficult to obtain; and a lack of adequate consultative
bodies on GHG emissions neutralifSD participants shared the following reflections.

T

It was pointed outthata weakness in thiack of an economywidea gency 6 d0 supp
address carbon neutralitit. is unclearwhether there are government agencies at the
economywide or regional level in Indonesia tasked with addressing carbon neutrality,
identifying this as a weakness in addressing the issue effectively.

Concerns were raisedbout thédragmented handling of data related to carbon neutrality
across various sectorseach managed by different institution$he need for
comprehensive dataas emphasizedsuggesting that a development planning agency
should oversee this task. However, the absence of such coordimasatedandit was
suggestd that the provincial government should regulate and assign the Regional
Development Planning Agency (Bappeda) to address this issue.

It was alsosuggested that while each agency has its own data,|#uéiea centralized
entity responsible foanalysingthe overall progress in carbon neutrality planning

It was mentioned thaill government agenciewe involved in producing the lortgrm
planning of Indonesia for 2025/204bhe importance oincorporating these ideas into

the planning processvas emphasizedspecially in terms of action plans and program
activities related to carbon neutrality and disaster resilience.

A phasal approach to transformationwas suggested to be usestrengthening the
foundation, accelerating the transformation, and expanding initiatives, aiming for
Indonesia's golden age in 204%Hhe importance of aligning these plans with Sustainable
Development Goals (SDGs) and ensuring #@ions are planned and implemented by
2030, with the first five years being crucial.

It was mentioned that therettse significant challenge of transitioning away from fossil
infrastructure like power plants and internal combustion engines, while simultaneously
adopting renewable energy sources and electric vehidieschallengeould be included
among the key considerations for achieving carbon neutrality.

Theimportance of addressing the society mindsatrounding the transition from fossil
fuels to green energwas underscored; for instancehanging people's perceptions,
particularly regarding electric vehicles, is crucial for successful implementation.

Discussion of the draft text of the carbon neutrality vision for the North Sulawesi Province
by MSD participants.

The following issues were raised and discussed regarding the draft text of the carbon neutrality

vision.

1 The significance ofemphasizing macro aspects concerning North Sulawesi's

T

involvement in carbomneutral disasteresilience

A vision statemenshould be incorporated into the Vision text, with something along the
lines of"becoming a carbeneutral and disasteesilient” and suggesedding a target

such as aiming to achieve carbon neutrality and disaster resilience by the years 2040 or
2045. Suggestions were made to include key iaxthe local language like "Mapalys"
whichis the philosophy of life for the people of Minahasa, North Sulawesi, in the general
sense of mutual cooperatiobhis approach aims tenhance communyt understanding

of the planned actions.
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1 The need to formulate the vision both qualitatively and quantitativelyas mentioned,
suggesting the inclusion of a timeframe such as "by the year of..." to achieve the vision
and it was noted thailanning timelines related to climate change issaestypically of
the range 02030, 2045, or 2060.

1 Conversations were also held concerrilmgsimilarity between “"carbon neutral” and "Net
Zero emission,"” mentioning that at the 2021 climate change conference in Glasgow,
President Joko Widodo set a target for Indonesia to achieve zero emissions bi2a60.
clarified that the focus of the vision and the overall APEC project cadyon neutrality
While closely related, there are some important differences between carbon neutrality and
Net Zero emissions. Theurrent project specifically emphasizes achieving carbon
neutrality.

1 It was mentionedhat in statutory regulations, core values are principesl it was
suggested thahé simpleyet significant word "responsibility" and fAsusthbei nabi
incorporatedas a core valueA furthercore valudor inclusion could béquick response,”
emphasizing the importance of swift responses to disasters, particularly in cities closely
connected to disaster management or the disaster departments in each city in North
Sulawesi.

1 It was suggested thabre valuede condensedto single words

1 It was mentioned that there isreed to highlight the potential in North Sulawesi,
specifically mentioning the 40% contribution from renewable energy to the energy mix.

1 It was pointed outhat the declining environmental quality is a significant challenge for the
province and suggests including it in the teatdthis challenge with the need fgreen
and blue investments

Challenges

The issue opoverty as a challengevas underlinedand suggestd to be linkedo the positive
aspects of transitioning towards carbon neutralityw carbontransitiors can boost economic
growth, create jobs, and help save money and endigy.potential of energy transition to
contribute to poverty alleviation artkis can be frameuh the context of economic development.
Theimportance of addressiqgpverty alongside environmental concerasdthe need to consider
the impact on those still on the poverty line in discussions about environmental issues.

Onesolutioncould involveintensive socializationadvocating for a change in the quality of life
through introducing a positive lifestyle.

It was mentioned thatmany remote islands and areas facing poverty have abundant natural
resources. Using the example of islands with abundant fisheries but lacking cold storage and
electricity, it wassuggestdbuilding small power systems to support such arBasgrid system

may not be feasibléor these remote locations, making small electric systems more suitable to
harness the abundant natural resources in those areas.

An additionalpointcould be incorporated to the visionioereasing healthiness to the sustainable
challenges, emphasizing tlmterconnectedness of poverty and healtfor instancepoverty
significantly influences people's health and suggests considering the importance of carbon
neutrality for the health of the people.

Theimportance of considering the dimensionssotial and economic justice in the transition
towards carbon neutralityvas mentioned. @énomic transitions should account for their impact
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on various sectors, including vulnerable groups or those dependent on traditional sectors affected
by policy changesThere is aneed to address the connection between poverty and the economy in

a way that ensures justice across sociétywas pointed outhat the topics o$ocial justice and

quality of life mentioned are not challenges but should be placed elsewhere in the discussion.

Severakthallengesvere discussed in relationtr@nsitioning to renewable energy and zeaobon
infrastructure For instancethe need for capacity building to support workers affected by the
shift was consideredsuch as those in petrol stations who may lose their jobs as electric vehicles
become more prevalent. While renewable energy creates new job opportunities, there are
economic and industrselated hurdles to overconiEhe complexity of the transition and the need

to address misconceptions about renewable energy being expensive or luxeriestated

A lack of law enforcements considered to ba challenge despite having guidance from laws,
there is sometimes a lack of enforcemérnis important to addreghis challenge in the context
of moving towards carbon neutrality and disaster resilience.

An important issue is thehronic lack of financial support With some minor exceptions, such
asgreen and blue SUKUK, securities issued by the government for investment in the green and
blue sectors, have been recently issued. These initiatives are aimed at supportingeatrabn
sustainability and marine sustainability, indicating that the Gizdusituation is not necessarily
chronic.

It was proposed thatoal power plantsbe removedn the first bullet poinbf the draft textas
Indonesia'®conomywidesnergy plan (RUEN) indicatescantinued reliance on coalalbeit with

efforts to reduce their numbers and improve production cleanlih@sss questionedhether the

term "phasing out" accurately reflects this policy, emphasizing the need to align statements with
existing regulations to avoid contradictioMSD participants agreed on theed for clarity and
alignment with existing regulations to ensure consistency in statements

Some MSDpatrticipants emphasized the needdanore technical and specific explanation of the
"polluter pays" principle, suggesting a focus on methods, standards, and datasets to ensure
uniformity and clarity for practical application in regional ar8d® need for concrete guidelines

to implement the principle effectivelyere mentioned

It was suggestethatdetailed measurement rules, regulations, or standarsisould be included

in the action plan rather than the vision docum&he vision document may not need to delve

into detailed measurement rules, regulations, or standartechnical detailslike the
implementation of the polluter pays principle, such as a carbon tax, emissions trading system, or
voluntary carbon markets, are better suited for the action plan stage rather than the vision
document.

It was suggestedhat the shortage of groundwatebe considered for inclusioas a potential
disaster threat, citing a journal that mentions a predicted water shortage by-@@&6érmore,
vulnerability to coastal abrasiasman important issue worthy of attentidinwas proposed thatbe

National Disaster Management Authority (BNP&B) consultedo confirm its classification as a
disaster. Abrasion or tidal waves that usually occur on beaches are included in the disaster
category. Some MSD participantslso suggested includindechnological disasteran the
discussion, encompassing issues related to construction, buildings, bridges, and communication
systems likecell phones
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The importance of considerimgchnological failure in disaster resilience effortwas mentioned,

citing the delayed response and communication issues during the Palu disastestancethe

need to address technological failures to ensure timely and effective rescue Afkeparate
category could be includedpecifically for technological disasters. This separate category would
encompass events related to technological failures and could include various incidents such as
communication breakdowresd other technologselated challenges.

It was also suggested thaethsue of water shortageeincluded particularly the lack of drinking
water and clean water, within the sustainability challenGegenthe global significance of this
problem, as it is linked to climate change and warminig,ah essential aspect to address in the
context of sustainability challenges.

There was a proposed to incluglenap and code of conduct showing different vulnerability levels
in the preparation of comprehensive disaster vulnerability maps (bullet humber twoee).
instancegcreating acode of conducthat could be included in a booklet or pocketbook as part of
the action plan.

Theimportance of following thepatial plan to mitigate the impact of disastesss mentioned

The spatial planning plan regulates various spatial structures, including infrastructure, settlements,
disasteiprone areas, and forests, with the aim of maintaining carbon production. Adhering to
spatial planning helps define what is permitted and whabt allowed, contributing to reducing

the impact of disasters.

There was a suggestion treamline the language for better clarity and fluencyAn
improvement could be, for examplédisaster resilience strategies as well as mapping and
establishment of a code of condod@.fdrills and simulation® point could be includetegarding
disaster resilience strategies

Carbon Neutrality Vision

It was emphasizedhat there is aeed tosimplify the understanding of carbon neutralityror
instancecarbon neutrality means ensuring that GHG emissions produced are offset or absorbed
by corresponding actions. The key is achieving a balance between GHG production and absorption
to achieve carbon neutrality.

It was suggestedhatfocusing oncarbon neutrality rather than discussing standard operating
procedures (SOP) for disaster managemenbuld be beneficialas the latter is already covered

by the Regional Disaster Management Agency (BPBD) standard SOP for all régiormeation

could be incorporated dhe importance of using digital facilities or tools in the context of disaster
resilience strategies and mappimere was a proposal tmplementcommunication toolssuch

as ancient communication radios using shortwave or AM frequenstieed in a box with
batteries. This could be implemented in various cities and districts in North Sulawesi to ensure
communication during disasters, especially when cellular networks are @be/importance of
determining and standardizing communication tools across North Sulawesi before implementation
was emphasized

It was suggested to limihe discussion of disaster threats to natural disasters, as the focus is on

carbon neutralitylt wasproposed addressing technological aspects in the weaknesses section. The

National Disaster Management Authority clarified that, according to the law, disasters are

categorized intmatural and nonnatural disastersNatural disasters include floods, landslides,

and volcanic eruptions, while neratural disasters encompass technological failures, social
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disasters like riots and terrorisr@arbon neutrality is not currently classified under these
categories and there are no specific guidelines or contingency plans for managing carbon
neutralityrelated issues.

The issue oflistinguishing between hydropower and ocean waves as renewable energy resources
was raised andsuggested including both in the discussittrwas recommendedo add wave

energy to the discussioon renewable energy resourcgs/en its unique characteristics and
potential importance.

Furthermoreijnformationcould be included regardirtge existing skills and capacities North
Sulawesi Province related to sustainable energy transition. These could range from technical skills
in solar installation to IT, financial analysis, and business establishment@killsis issue, it was
mentioned that many workers from outside of North Sulawesi are currently employed in the
transition energy industry in the provindé.was suggested that the region should focus on
encouraging local talent potentially by establishing specialized universities or programs to
develop skills related to geothermal energy.

The existing capacities of the workforce in critical areas related to sustainable energy transition
are suitable, and efforts are being made through formal and informal education, such as at the
University of Manado (UNIMA)ManadoPolytechnic University, and the Geothermal Excellence
Center(Lahendong Geothermal Education BarkTomohon Having a workforce with existing
capacities could be viewed as both a strength and a weakngas.explained that the strength

lies in the potential to retrain thes®lividuals quickly for sustainable energy roles. However, the
weakness is the current lack of training and the need for intervention to prepare them for such
roles.

It was emphasized thadetailed regulations on various aspects related to achieving net zero
emissions and carbon neutrality are lackingoth at the regional amtonomywidelevels. There

is a need for more specific regulations to address various aspects, such as the use of solar panels
and other renewable energy sources in honsgecifically, there are existing regulations,
including bans on burning rubbish and regulations regarding the use of solar panels, including
recent regulations from the Ministry of Energy and Mineral ResouMegertheless, the issue
(challengelies inlaw enforcementsuch as insufficient waste transportatioadequate facilities,

and mixed waste collectiort was suggested that the government should focus on providing
complete and adequate facilities before enforcing laws more strictly.

It wasacknowledgedhatindonesighas asignificant reliance on coafor its energy needs, which

Is expected to persist for decad€ke central government's policy objectigeof phasing down,

rather than completely phasing out, e¢tildd power plants starting from 2021. While the
challenge of eliminating coal entirely is recognized, there is a focus on reducing its role within the
energy sector, potentially through the implena¢ioth of carbon capture and storage technologies.
Completely eliminating cal from the energy mix is deemed to be a considerably more difficult
task.There isa target for achieving Net Zero power sector emissions by 2060. This entails reducing
the use of coal, mitigating CO2 emissions from coal power plants, and increasing the role of carbon
capture technologies.

MSD participants mentioned tlmportance of using the terms "phasing in" and "phasing out" to
convey the mindset of eventually transitioning away from fossil flds.instancewhile the
government aims to reduce coal usage, it's crucial to have thtelongoal of completely phasing
out fossil energy. Without this mindset, achieving such a transition could take decades.
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Figure 35. Group photo at the closure 8kession 1 of the MSD

A comprehensive vision to guide the North Sulawesi Provine&ards carbon neutrality and
disaster resilience was developed in a collaborative way and was approved with broad support of
MSD patrticipantgsee Annexl).

3.3 Developingthe 2030 targets

This subsectiofocuses onthe maindiscussiongnd agreements reached during the seceataly3
block of the MSD.

3.3.1Global context and longterm scenarios until 2100

In order to place the MSD discussions on 2030 targets in an initial general context, to understand
the prevailing best practices and standard approaches to target definition in the international
context, this MSD block included various presentations fror@rmationally renowned experts.
Presentations focused on letegm target setting and the rapidly evolving global context for
targets for emissions mitigation, energy transition and disaster resilience.

For instance, a comprehensive overview of the current global CO2 emissions, population growth,
and energy consumption trends and projected evolution in the period to 2100 was presented by the
APEC Sustainable Energy Centvith the purpose of allowing a kind of benchmarking of set
targets by cities. Thus, each target set by a city could be compared to the global baseline scenario.
This allows cities to know whether they set ambitious targets or, on the contrary, fall dlebaid
evolution.
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@ Emissions in the sustainable energy scenario G

Emissions in Sustainable Energy Scenario Emissions in Sustainable Energy Scenario, growth
(kt/year) rate (%)

Turning point in 2004 (possibly related to the hot year 2003).
In 2021, emissions grew again, but the trend to slowing growth is expected to be maintained in coming years.
Probability of this trajectory as a function of its data after the turning point of 2004 is higher than 99%

APEC 04 2022A Multistakeholder Dialogue, Manado, 26 February 2024 il l
Figure 36: Excerpt from discussions on lotgrmemissiongndtheir growth rate

Furthermorethe APSE(presentation focused on the specific role of renewable energy within the
overall energy mix, at the global level, within a letegm sustainable energy scena®well as
an unsustainable scenafaeefigure below).

@ Renewables Share Growth Rates Yy
_— 2raakre brangy Cantes
RE share in TPES growth rate (%) Renewables share in TFC growth rate (%)

Probability of the orange trajectory as a function of its Probability of the orange trajectory as a function of its
data is higher than 99.9%. Carbon neutrality is data is higher than 99.9%. Carbon neutrality is
reached in 2047. reached in 2045.

Grey trajectory probability larger than 80% Grey frajectory probability larger than 80%

| APEC 04 2022A Multistakeholder Dialogue, Manado, 26 February 2024 17
Figure 37: Excerpt from discussions on growtites of longterm renewable energhares

For a comprehensive discussion on kwagn (until 2100) scenarios for carbon neutrality and the
sustainable energy transition, the reader is referred to Chapter 4 of this report. Furthermore, that
chaptersets outherobust framework for benchmarking for local communities, in their processes

of defining longterm carbon neutrality and renewable energy scenarios.

Other international institutions, such as the International Energy Agency, also delivered detailed

presentations and discussion on targets and goals central to Hovarlmm energy transition

globally. For instance, setting out the need to double thetar®gress in energy efficiency. The

International Energy Agency set out the scale of the challenge for accelerating energy efficiency
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improvements (seéigure below, the benefits of doing so, historical performance of energy
efficiency improvements, and the required action at sectoral levels to achieve a doubling of energy
efficiency.

What is the doubling goal? iea

Annual improvements in primary energy intensity (energy use per unit of GDP)

Primary energy intensity improvement

2001-10 2011-20 2021 2022 2023E 2022-30 NZE

The IEA’'s Net Zero by 2050 Scenario sees a doubling of annual improvement to 2030

Figure 38. The need taccelerate energy efficiency progress, in the-tarth

Presentations were also delivered by international experts related to the energy needs for achieving
decent, safe and sustainable living standards, with a look towards energy needs of individuals,
communities, regions anetonomiesin the context of project economic growth. For example,
IIASA presented research findings related to typical energy, resources and service needs for decent
living standards, as well as an overview of regional variations in energy needs and use.

From basic needs to a set of required satisfiers

Needs groups Sub-Dimensions  Material Satisfiers

Shelter Housing Minimum space (10 m%/cap), durable
Indoor comfort Heating/Cooling/Lighting/Clothing
=
E Nutrition Food Sufficient calories, cold storage, clean cooking
)
Q- | Health & Hygiene | Water In-house, 65 litres/day
Sanitation In-house
Health care National health care expenditure
Socialization Education Lower secondary education
— Social Cell phone, Internet access
[
5 connectedness
=]
“ | Mobility Motorized transport | 8,527 p-km, motorized transport

Rao, MD & J. Min Social Indicatars Research, 2018

Figure 39: Physical and social needs for achieving decent living standards
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Regional energy needs versus energy use
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Figure 40: Regional variations in energy needs and use

Discussions on achieving decent living standards globally were also contextualised in terms of the
evolution of global CO2 emissions in the long term, and the critical need to balance achieving

decent living standards for all whilst progressing towards carbon emissions neutrality (e.g., see
figure below.

Imperial College Justice & Decent Living Standards
London 26 February 2024

Emissions to provide energy to provide Decent Living Standards
CO2 emissions (excl. LULUCF)
China

12.54

10.01

7.51

5.0

GtCO2lyear

251

0.04

Kikstra et al. (forthcoming)
P i results

Figure 41 Balancing CO2 emissions reductions and energy needs for decent living standards

3.3.2The Indonesian context

The MSD considered the general Indonesian context of CO2 emissions and energy consumption,
energy intensity and renewables share, and their respective historical and projected future
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evolution over time. This provided a usefatonomywidelevel context to the following
discussions at the North Sulawesi Province level.

The discussion of the Indonesian context was led by the APEC Sustainable Energy Cent
(Professor Steivan Defiljawherein data was presented firstly on the evolution of primary energy
intensity in Indonesia. MSD participants learned that primary energy intensity in Indonesia fell
from 5.4 megajoules per dollar of GDP (in constant 2017 PPP) in 2000, to 3.1 megagule
dollar of GDP (in constant 2017 PPP) in 2020. Efforts to diminish energy intensity in Indonesia
have been promoted, for example, through agreements such asAlRE©fLeaders in 2011 to
diminish aggregate energy intensity by 45% between 2005 &% 20is is equivalent to a 1.5%
decrease per yeakPEC is on track to meet this objective.

Key information and data from Indonesiabds 20
to mitigating climate change was also presented, to provide MSD participants with a detailed
understanding of how emissions are forecast to evolve in the peri@3@ca sectoral levels in
Indonesia. Seigures below

@ Indonesian Evolution Emissions Intensity

Table 1. Projected BAU and emission reduction from each sector category

GHG GHG Emission GHG Emission Reducti A |
Emissi Level 2030 Average AGvoraQ;
Level MTonCO;eq | MTonCOzeq | % of Total BaU |Growth BAU| Srowt
Sector 2010° (2010-2030) 2000-2012
(MTon CO2eq| BaU | CM1 | CM2 | CM1 I cm2 cMm1 Ccm2
1. Energy* 4532( 1,669 1,311 1223 358 4460 125%| 15.5% 6.7%) 4.50%
2. Waste 88| 296 256| 253 40| 435 14%| 15% 6.3% 4.00%
3. IPPU 36| 69.6 63 61 7 9 02%| 03% 3.4% 0.10%
4. Agriculture 1105{11966] 110 108 10 12 03%| 04% 0.4% 1.30%
5. Forestry and Other
Land Uses (FOLU)"™ 647 714 214 -15 500 T29|  17.4%| 254% 0.5% 2.70%)|
TOTAL 1,334 2,869[ 1,953 1,632 915 1,240 31.89%) 43.20% 3.9% 3.20%

Notes: CM1= Counter Measure 1 (unconditonal mitigabon scenano)

CM2= Counter Measure 2 (condibonal mitigation scenario)
*) Including fugitive.
**) Including emission from estate and timber D’.ﬁlm|

N
]

APEC 04 2022A Multistakeholder Dialogue, Manado, 26 February 2024

Figure 42: Historical and projected evolution of emissiongndonesia
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Indonesian Emission Intensity

2030 target or| 2020 - 2030
Indonesia
scenario | change (%)

Emissions intensity o
BAU (gCO2/USD) 688 1039 7%
Emissions intensity o

CM1 (gCO2/USD) 688 588 816 39%
Emissions intensity 688 588 761 299,

CM2 (gCO2/USD)

24

APEC 04 2022A Multistakeholder Dialogue, Manado, 26 February 2024
Figure 43: Summary of emissions intensity in 2010, 2020 and 2030 (projected) in Indonesia

MSD participants were also briefed regarding the renewable energy share (as a percentage of total
final energy consumption) in Indonesia. The share of renewables has actually declined from 45.6%
to 22.0% in the period from 2000 to 204is is broadly due to the significant increase in overall

final energy consumption in Indonesia during that period, and new renewable energy capacity
installations not having kept pace during that peridek importance of scaling up the deployment

of renewable energy capty:m Indone3|a was outlined.

@ Renewable Share in Total Final Energy Consumption
Asia-Pacific
Economic Cooperation
25 indonesia.un.crg/en/sdgs/T/progress -3 S @B+ & D 3,
S ——————————— O - |\

Ministers agreed
in 2014 to double
the share of
renewable energy

The share of renewable energy in the total final energy consumption declined from 45.6% in i in the APEC

2000 to 22.0% in 2020 energy mix,

including in power
generation, from
2010 levels by
2030. APEC is on
track with this
target.

25

APEC 04 2022A Multistakeholder Dialogue, Manado, 26 February 2024
Figure44 Renewabl e ener gy s haremergyoonsumptoonesi aods
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3.3.3The North Sulawesi Context

The MSD sessions focsieg on developing 2030 targets for North Sulawesi Province also
included several comprehensive presentations on the province energy and emissions context, to
set the scene for detailed moderated discussions and debate on specific 2030 targets.

In this sense, presentations were delivered by key energy sector institutions and players, such as
PT PLN Nusantara Power UPDK Minahad$al' Pertamina Geothermal Enerd33E) and Vena
Energy Likupang They focused on issues around energy infrastructure (e.g., electricity
transmission and distribution systems) and limitations, and the distribution and scale of renewable
energy resources (both in terms of resource potential, and current projects dlied icegpacities).
For example, se@gure below which s an excerpt from the Ministry of Energy and Mineral
Resourcesd presentation on t thefollblwong fighre which a we s
is an excerpt of the presentation deliveredPdyPertamina Geothermal Ener(fJGE), the main
geothermal energy player working in the province. _

| Jof ] @

THE RATIO OF RENEWABLE ENERGY (EBT) TO NON-RENEWABLE ENERGY (NON-EBT) IN NORTH SULAWESI PROVINCE

TOTAL ENERGY

NONRENEWABLE
ENERGY
196,1 MW s 1546.09 MW
| RENEWABLE ENERGY | RENEWABLE POTENTIAL

| ENERGY (NON EXISTING)

Figure 45. Renewable energy with the energy mix of North Sulawesi Province
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3 ASEAN Lahendong Geothermal Working Area

o And the elecricity infrastructure in North Sulawesi

AL Dvcwe Mo 206702012

Blectrical system in SULBAGUT netwark”
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g Targmezn Une
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Figure 46. North SulawesPr ovi n c e 0 s , emargy migayn ds eficetncerr gy i sl an

3.3.4Moderated discussions with MSD participants

The following is a general summary of the various issues, topics, proposals and recommendations
that were raised and discussed by the MSD participants during the second block of MSD
discussions (i.e., on 2030 targets).

The issue of data availability was consideogdVISD participantswith a general consensus that
current publicly available data is insufficiently complete, patchy, and can lack transparency
sometimes. Data collection activities can be prohibitively time consuming and challenging. This
hinders the veracity of data ansity and target setting.

There were suggestions to establish a dedicatstitution to facilitate easy access to data,
suggesting a move beyond reliance on BEles and regenciesan play a central role in
managing energy and emission datéh large potential focollaborative efforts to address the
issue and enhance data accessibility.

In situations where certain data is challenging to coleedsting institutions in the Provincely

on qualitative discussions with experts, aiming to gather predictions. The mention of a data forum
in North Sulawesivas made, suggesting collaboration to enhance data collection methods and
facilitate bringing the information to the provincial level for further action.

There is aneed tadefine the methodology and structure of a platform for carbon neutrality and
energy in theProvince Concerns were expressed regarding cost associated with existing
online platforms and the possibility of creating a local platform for measuring and accessing data
without additional expensaegas mentioned

It was observed that there islkghtly increasing populatiosizein North Sulawesialongside a
significant rise in total energy demand, nearly doubling over the pag0 lykars, with
expectations of continued growth.this context of significantly increased per capita demand for
energy there is anincreasing importance of energy efficiency and improved energy intensity.
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The importance of aligning North Sulawesi's targets with #wmnomywide targets was
emphasized, and suggestions were tabled to simpilaténcial targets based on tkeonomy

wide goal, using Minahasa Utara as an example where emissions reduction capacities are known
across various sectorBheneed to ensure that Enhanced EDC targets are adjudtede in line

with the economywide targetswas mentioned, therel@voiding significant disparities with the
province. The governmehtas committedo a 32% rduction in greenhouse gas (GHG) emissions

by the year 2030, consisting of 12% from the energy sector, 0.2% from waste, 0.3% from
agriculture, and 17.4% from forestry and other sectors.

MSD di scussions also focused on t heparticipantme o f
expressing feedback that, despite a 2030 target being in @ffsapservable that ithe region,

there hasn't been noticealddvancement towards target achievemé@uncerns were raised
regarding the policy objective of ensuring thad one is lefbehind" emphasizing the importance

of this goal withn the efforts towards carbon neutralitywas mentioned that, to datncerns

have beenraised by NGOs and CSOs regarding the lack of concrete programs related to
communitybased renewdd energy development. In response to the criticism, adjustments have
beenmadeih he Just Ener gy Tongpresensiva lvestmBrdand RFoley Psah i p ¢
(CIPP), introducing options for such programs, particularly in areas without electricity access. The
patent house will include a dedicated program for these communities. Another consideration is
expanding network®tuncovered areas, allowing communities to benefit from sustainable energy.
Regarding potential projectsf, was mentionedthat thee is someuncertainty about feasible
renewable energy projects

Recent dialogusorganized by LPM Universitas Indonesvare mentionedproviding an avenue

for discussions on how local governments can engage in the energy transition. The JETP website
serves as a platform to engage media and the public, enabling them to monitor the progress of
JETP activities.

The topic ofrenewable energy job growtlkompared to traditional fossil fuel sectorwas
mentioned, includinghe challenges in training and developing the workforce, especially in
isolated provinces and island communiti€kere ispotential for renewable energyojectsto
create more jobs in the logrm,but it washighlighted that there is meed for adequate training
and capacity development to facilitate the energy transition effectilelthis sense, focus is
placed on themportance of accesslhy to affordable photovoltaic panels, which can be produced
locally or imported from lowwageeconomiesThe famousexample ofthe Barefoot College’

was mentionedyhich successfully trainegxtremely pooindividualsliving in very remote areas

in installing and maintainingolar panelsThis was possible in India as soon as India started to
produce lowcost PV panelRegarding the ratio of job creation in renewable energy compared to
traditional fossil fuel sectorst was mentioned that factor of 6 to 1lis reported in the IEA
roadmap, indicating thaenewable energy can potentially create more joian are lost during

the transition However, the specific employment impact may vary depending on the region and
the type of green industry present

APSEC expressedterest as regaradbtaining more specific data time green sectors worldwide,
including green sect@mployment and value creatid@reen sectors are defined inaled green
sector taxonomies whichnclude all industries that produceritical equipment such as
transformers, electrolysis systems, batteries, and other components integral to renewable energy
infrastructure.There is aneed for data that specifically focuses on the new sectors emerging
within the renewable energy industryather than general data that includésndustries It was
mentioned thalRENA is actively gathering data on employménthe renewable energy sector
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worldwide, but that this data does not include the corresponding-adtiexl of the green sector.
The methodologyf monitoring the six dimensions of carbon neutralibeluding the economic

and the financial dimension explained in detaiin Chapter 5the draft questionnaire for data
gatherings and Annex 7.

The issue of theole for provincial and citylevel governments to unlock finance for energy
efficiency investmentsvas considered. hle challenge of influencing large financial institutions
which are oftenglobal, or multinationalwas mentioned, anthe importance of accessing
information on unlocking finance, highlighting the need for sharing existing financial mechanisms
and building capacity among financial institutions and consumers.

It was mentionedthat there is an overdlick of awareness among financial institutions about
available products and riskdeading to higher perceived risks and cotshis senseaddressing
information gaps and building skills at the provincial level should be prioritizedhis end, it
was underlined thatports and roadmagse available for Indonesia at tleentrallevel, which
offer insights into gaps and potential solutions in energy efficiency financing.

It was highlighted tlat collaborative efforts of the North Sulawesi governmemie been made

with regard to training and capacity buildjngarticularly the women's organizatiofim
Penggerak KesejahteraanKeluarga (PKK), in promoting energy efficiencyFor example,
capacitybuilding sessions were conducted by the energy ministry for Tim Penggerak PKK
members, primarily women at provincial and regency levels. Thesmeise focused on applying
energy efficiency principles, especially concerning household applidfgegbermoretraining
modules provided by the IEA in Jakarta have been implemented at the city and regency levels,
demonstrating an effective approach to empower mothers in energy efficiency pradiees.
significant impact of these efforts within the piroee were emphasized

Policy-related training sessionfiave also beewonducted in Jakartthat are aimed towards
policymakers to help them set up energy efficiency programs and policies. Additionally, financial
training sessions on energy efficieftgve beerronducted by the OECD, held in Jogjakarta last
year. Furthermorepnline coursesre available for energy efficiency trainin@uch trainingis
important especially for consumers, providing an example of the eredfigyent rice cooker,
which is widely used in Indonesia.

It was mentioned that the Ministry of Energy and Mineral Resources (ESDM) organizes energy
saving awareness campaigns specifically targeting women from 15 districts and cities. They also
conducted awareness programs in high schools to emphasize the mo@aftaonservation and
energy efficiency, including educating students about vampire energy.

It was mentioned thabne of the traditional strengths of North Sulawesi Province isthigat
province has a high renewable rat@nd this rate has been declining in the redeciade because
more fossilfuels havebeen used than renewables. And this trend is actually contrary with the
global trend where renewaldaergy shares astill very low but growingat aconsistent rate. And
now concerning the problem supply for island is correct. In this modern technologictdeera
easiest wayo electrify a gien community orsmallscalesystemis to develop a solar PV led
system, with storage system capacity.

A summary presentation was provided on the proposed 2030 energy intensity target
followed feedback and comments from the MSD participants, as summarised here.
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The issue of thmethodology and data simulation for target achievemesgecifically in reducing
greenhouse gas emissionas discussed, with emphasistbe relevance of Presidential Decree

No. 98 Year 2021 as a key reference point for setting emission reduction targets. Notably, the
National Determined Contribution (NDC) outlined in this regulation has been revised to form the
Enhanced NDC Contributioft is important to incorporatthis regulation into consideration for
emission reduction planning.

It wasclarified that the informatioprovided in the summary presentation on the proposed 2030
energy intensity targét currently based on statistical methddewever future versios will seek

to incorporate additional information, aligning with the mdi¢tceted approacihis approach

may involve different versions, such as statistical methodologies and those incorporating more
comprehensive data, pending further discussion.

As regard®residential Decree No. 98 Year 20#1s noted that itloesnot provide a breakdown
of these targets at the provincial level, leaving uncertainty about whether they apply uniformly or
differ for each province.

Target

Feedback was provided by MSD participaneigarding the provincial targets in tBeonomywide
Long-Term Planning for 2045, known as Indonesia Entasas highlighted that each province

has specific targets, with 45 main indicators, two of which are being discussed in the meeting: the
predicted percentage of GHG emission and the renewable energy share. For their province, the
2045 target for GHG emission44%, while the renewable energy share is still pending calculation

at thecentrallevel. Furthermore, it wasuggestedhe possibility of adopting or proposing the
calculated renewable energy ale from the provincial level to theentral level The longterm
planning aspectvas underlinedbut it was emphasizedhat there is aeed for mieterm plans.
Separate meetingsould be helcevery five years, allowing for the adoption of mt@m plans
derived from these discussions.

It was notedhat the final target for 2045 has already been established bgritralgovernment.
Nevertheless, during forthcomimgulti-stakeholder dialoguaa North Sulawesi Provingghey

could propose a mechanism for determining targets every five years. This approach would allow
the inclusion of miderm planning considerations for the North Sulawesi Governnidrd.
benefits of having miedterm targets instead of exclusively focusing on letegm objectivesvas
emphasizedincludingthat shortetermtargets make it easier to manage, maintain, and evaluate
progress over fiwgear intervals. This approach allows for adjustments and improvements in the
subsequent fivgear periods, eventually leading to the achievement of thetngtarget set by
thegovernment for 2045.

Lastly, it wasnoted that the 2030 targets are part of the Sustainable Development Goals (SDGs),
which serve as a global framework to work towards common objectivessproposed that, just

as SDGs are broken down irgoonomywide goals, breaking them down further into provincial
goals simplifies the process of achieving both sterh and longerm targets.

Challenges

During discussions around 2030 targets, concerns naised about the lack of awareness or
understanding in sectors like entertainment, industry, and services regarding the adoption of
green practices, such as utilizing renewable energy soditeesnportance of accurate and
accessible datavas stressedhoting challenges in data sharing among agenS@sie examples
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of positive changes in waste management practices over thengrarsited emphasizing the
need to strengthen and sustain government regulations to address issues like electronic waste.

The significance of research and development in reducing emissuass mentioned
acknowledging the associated cost$e need for continued efforts in maintaining North
Sulawesi's current environmental standards, urging a focus on carbon newtalityentioned,
linked to he importance ofjovernment commitment and leadership examplasinspiring
community practicesTheissue of waste management and the burning of wasés discussed,

with particular regard tghe lack of reinforcemenand aneed for bder waste management
technology, emphasizing the current reliance on traditional methods that contribute to air pollution.

Discussions also centred tire challenge faced bg.g.,Vena Energyin disposing of used solar

panels This highlights the broader issue of managing electronic waste, especially concerning
specialized materials like solar pandlkis underscores the importance of finding sustainable and
responsible solutions for the disposal of materials associated with renewable energy technologies.
Emphasis was placed dmeneed for recycling technologyespecially concerning electronic waste

like solar panelsspediically the importance of developing effective recycling technology and
adopting better waste management practices to address the growing concerns associated with
electronic waste.

MSD participants commented trechallenge of different methodologies counting greenhouse

gas (GHG) emissions, particularly in the energy seEmrinstance, #IPCC 2006 methodology

is adopted in their guidebook. The counting involves two types of energy: mobile sources (e.qg.,
vehicles) and immovable sources (e.g., power plants). The data used is sourced from Pertamina
for mobile sources and various automatic generation data for imneosainicesConcernswere
expressed regardingotential discrepancies in data when comparing different soutices
Indonesiantargetin Presidential Regulation No. 98 of 2021 as 834 million tonnes of CO2
equivalent, emphasizing the need for social justice in setting regional t&ggtssals were heard
regardingusing percentage figures rather than absolute numbers to avoid potential discrepancies
and ensure fairness across regions in Indonesia.

MSD participants asked a number of questions related to the calculation methodology used for
settingthetarget for energy intensity for 203@nd whether it was based on a time and data series
regression approach (only).pdintwas alsanadeon whethethefuture possible intervention by

the local governmento accelerate the realization of the targeis taken into consideration in
establishing the target.

Clarifications wereprovidedregardingenergy intensityemphasizing thaargets can be expressed
both in numerical and percentage terms. It highlightedthe importance of considering both
aspects with the first two lines of the table presenting both the proposed 2030 target and the
change in percentage compared to the baseline {Bstussionon the achievability and
acceptability of the proposed numerical tangats encouraged

Proposals were heard to structthre data for comparison between gloleahtral and provincial
levels, focusing on essential data points to adopt the tar§peifically, using the latest
government proposal for updated Nationally Determined Contributions (NDigsn September
2023to calculate emission intensity for Indonesia.

It was mentionedhatthere is no specific target for energy intensity at the provincial lexed
that thecentral planning only focuses on decreasing percentages for greenhouse gas (GHG)
67



emissions without specifying numerical targétsieed for clarity on the energy intensity target at
the provincial levelwas expressedighlighting the importance of this meeting's conclusion in
contributing to the province's data calculation.

A summary presentation was provided on the proposed 2030 carbon intensity target
followed feedback and comments from the MSD participants, as summarised here.

Questions were tabled regarditing formula used for the calculation of GHG emission intensity.

It was mentioned that in their General Regional Energy Plan (RUED), there is an emission
projection, but it differs from the calculation being discus€&®drification was requestedn the
parameters utilized to compile the GHG emission intensity in the current calculativas
explainedthat for the years 2012 and 2021, calculatisrese not made but rathelata was
obtained from a source in the Governor's Offieandthe team wagsot informed about the specific
calculation methodology used. However, for tH@BQ@ target, a rigorous analysigas madge
considering regulations, and treating the data to mimic actual conditions.

Concernwas expressedbout the different projections for greenhouse gas emissions in North
Sulawesi, outlined in Regional Regulation No. 8 on General Regional Energy Plans. The
projections, calculated based on modelling from the bamge Energy Alternatives Planning
System (LEAP), are categorized by sectors such as industry, transportation, household,
commercial, and others, with a total projection extending up to 20&@s acknowledged tht a
challengeexists incomparing these projections due to fdifences in calculation methodologies.

To address thigt wassuggestedo undertaken international, APEG:conomywide, and local
comparison to facilitate a comprehensive assessment.

It wasemphasizethat there is aeed to clarify whether the emissions being discussed are solely
from the energy sector or encompass all sectams|uding agriculture, forestry, and other land
usesln particularthe challenge of predicting emissions from forestry, particularly in the context

of forest fires.It was suggested that a need existgdach a consensus on the components
considered in emissions data to ensure consistency in future evaluations and emphasized the
significance of understandirtge central government's focus on reducing emissions, particularly

in the forestry sector.

The importance of identifying emission reduction criteriwas underscoredstarting with a
consistent baseline (e.g., 2020) and defining standardized units for effective communitegion.
includesthe need for mutual agreement on terminology and units used in discussing greenhouse
gas emissions, pointing out the discrepancy between Gg (gigagrams) and tons of CO2 equivalent
including a needbr clarity and uniformity in these fundamental aspects of emissions data analysis
There is aneed for standardization in measurement unitnd consistent standard$here is a
challenge ofadapting to various international and organizational standards rageblaocommit

to converting data to a format compatible with North Sulawesi's practices.

Discussion of the Renewable energy potential of North Sulawesi

MSD participants consideredlest practices in North Sulawesi, particularly the direct use of
geothermal, whicls understood to beworld class resourceln North Sulawesi, thdirect use

of geothermal energy is employed in the production of brown sugar from sugar palm at
Masarang. This involves a collaboration between PT Pertam@wothermal Energy Area
Lahendong Tomohoandlocal private companies, utilizing geothermal heat directly for cooking
enau oraren(Arengapinnatg) palmtree sapsugar, which ishen exportednternationally.
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It was highlighted that the renewable energy share in electricity production for 2023 was 41%
whichis a combined figure when considering both renewable and menewable power plants.

This includes data from various sources, such as fuel consumption by the community, data from
Pertamina lfhdonesianOil Company), and BPH Migas (Oil and Natural Gas Downstream
Regulatory Agency). The overatnewableenergy mix for North Sulawesi province is calculated

at 30.32%. However, when focusing solely on electriggneration, the direct comparison
between renewable and nreenewable sources has reached 41%.

Specific questions were tabled regardingetihher the Energy and Mineral Resources Department
has a baseline for energy intensity data, and if there are discussions or plans for 2030 regarding
energy intensitylt was commented thatpiareas without an Energy and Mineral Resources
Department, such as North Minahasa, obtaining data from stakeholders like Pertamina about fuel
use, especially fossil fuels, is challengitigvassuggested that the Energy and Mineral Resources
Department of North Sulawesi could facilitate the acquisition of such data.

It was mentioned thahé term "energy intensity" s\omewhahew forthe provincial government
and in the RUED terminology, theypically refer to "net zero emissions." Further discussions are
needed on these terms.

Information was shareah specificprojectsin the Provinceelated to thelirect use of geothermal
energy in collaboration with PTPertamina Geothermal Enerd?GE) Area Lahendong in
Tomohon Three projects are currently underway: 1) Palm Sugar Production: Collaborative efforts
with the private sector (PT Masarang) involve using geothermal energy for making palm sugar,
which is then exported overseas. 2) Crop Drying Equipment: The geottesrengy is utilized for

crop drying equipment, benefiting local farmers for drying various agricultural products such as
coffee, corn, and cloves. 3) Tourist Attraction (LaoLao): PGE is contributing to tourism
development in Tomohon City by constructiadourist attraction named LaolLao. It serves as a
bathing place utilizing warm water from geothermal sources, also serving as part of their corporate
social responsibility (CSR) initiatives for the city.

Background informatiomvas provided otthe Regional Regulation No. 8 of 2022, which includes
projections of energy intensity for the region from 2021 to 2050. The regulation incorporates
indicators such as GDP and energy requirements to derive energy intensity values. Annual
projections are diined for the years 2021, 2025, and from 2040 to 2050. These projections were
developed using LEAP (Low Emission Analysis Platform) modelling in 2022, aligning with the
publication of the regional regulation.

A summary presentation was provided on the proposed 2030 renewable energy share tayget
followed feedback and comments from the MSD participants, as summarised here.

MSD participantemphasizethe importance of consistency in establishing baselines for various
indicators. Theyhighlighted the need for a uniform baseline across all indicators, ensuring clarity
and comprehension. Specifically, recommetiwhs were heard @ignthe baselingvith the same
starting point used for other indicators, like the 41% renewable share in 2023.

It was clarified thathe data on renewable shareis North Sulawesi Provinces specifically

related to power plantsandthe introduction of codlired power plants (PLTU) could impact the
overall renewable share, and the increasing contribution of geothermal energy in Lahendong is
influencing the trend upwartt. wassuggestetb seekclarification from PLN (Perusahaan Listrik
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Negara), the state electricity company, especially concerning the impact of PLTU construction on
the renewable share.

Informationwas providedhat the coal power plants Amurang | and Amurargat operate with
a combination of coal and biomass, not solely relying on cddle approach of combining coal
and biomass in the power plantgas discussedaligning with the flexibility discussed in the
presentation.

Certaincriticismwas expresseatgarding the Just Energy Transition Partnership (JEmB)ata
comprehensive investment and policy plan approved at the G20,gedimilonesia funds for
renewable energy, which have not been realitedashighlightedthat somaliscrepanciegxist

in data and the efficacy of methods like cofirivgere questionedwhichit is argued only reduces
emissions by 1 to 3 percent while requiring costly equipnTdrg.importance of setting standards
to avoid being misled in fute negotiationgsvas mentionedand for clearer thinkingnrenewable
energy strategiesas urged

It was proposed texamirethe methodology and meeggvailable data from stakeholders to gain

a clearer understandingwhilst acknowledginghe influence of single large power stations on the
renewable share, emphasizing the uncertaiing/encourage thata formulation that accounts for
uncertainties related to potential large investmbatdeveloped

Some MSD participantsonsidered thahecurrent target appears overly ambitiousonsidering

the impact of the pandemic @stalling) renewableenergysharesin other words, progress was
stymied due to the pandenmelated disruptions. Anore moderate approackas proposed
possibly aiming for a 49% target by 2030, which aligns with achievements from thamemic
period in 2017Suggestions were hearddonsidera moderate scenario aligned with the RUPTL
(Electricity Supply Business Plan)The IPP processesere highlighed including plans fora

solar power plant§LTS) on Lake Tondano, and the potential for transferring renewable power to
meet demand in Central Sulawesi once interconnection is established.

Questions were tabled to the main large scale energy companies (e.g., PLN and Vena Energy) in
the Province specifically regarding theapinionrs on what might be an achievable realistic
renewable energy level in 208®r instancepn whethethey consider thahe targebf 59% by

2030 makesenseand would be achievable). The key energy companies suggssigdRUPTL

as a performance indicator for succes®l it was mentionedthat RUPTL may face technical and
nontechnical obstacles and suggests sgtiingets based on RUPTL from 2021 to 2030 for North
Sulawesi.lt wasacknowledged that demand is higher in Central Sulawesi, and the numbers are
aligned with RUPTL, considering ongoing developments in transmission kogkermorethe
importance of aligning renewable energy targets with existing regulations, planning, and
partnerships, such as the Just Energy Transition Partnership, PLN, local government development
plans, and the Ministry of Energy and Mineral Resour€es.inherentdifficultiesin defining

specific numerical targets without considering these fagtere mentioned

As regards specific target levels for renewable energy sharentdrgy and Mineral Resources
Department of North Sulawesi Provinseentioned thabased on Regional Regulation no. 8 of
2022, projecting a renewable energy mix of 38% in 2025 and 67% in 208iBe need to increase

the renewable energy mix to align with RUED targets, anticipating slightly over 38% in 2030.

A second and final reading was made of MieD-Draft text on 2030 targets on energy intensity,
GHG emissions intensity and renewables share for the North Sulawesi Préwiedellowing is
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a summary of the main discussion and feedback points, as well as key decisions taken by the MSD
Focal Point.

The need talistinguish between the numerator and denominator umtsen measuring emission
intensitywas commented upon; specifically, it was sutggihatgrams and kWlibe usedor the
numerator, as they are familiar quantitiasd the ped for clarity regarding the base year for
constant currency calculatiomgs also highlightedt was confirmed thainformation on the
base year used for calculationsould be provided, as well @be possibility of transforming
measurement units if needed and indisahat the targets for North Sulawesi Province will be
expressed in different units.

It was suggested th#dte RPIJMNbe referenced, specificalfpr the numbers regarding the 2030
targets mentioned in the draft telttvas alscecommendethatthe RUKNbe consultedb ensure
that the figures for renewable energy shares align webhonomywidenumbers By doing so,
potential issues when communicating these targets &ctireomywide level can be avoided.

A question was raised concerning teasibility of addng another column to the document,
describingthe units used by both APEC/APSEC and Indonesidis addition would facilitate
communication and understanding when sharing the documentevitralauthorities or other
provinces.lt was confirmed that th&able could be adjustedo accommodate different sets of
units.

MSD participantsemphasized thémportance of adhering to clear data standards to avoid
confusion Suggestions were presented regardisigg the concept of data standards and adhering
to the economywidely agreedupon units for emissions terminology, which are tons of CO2
equivalent/IDR for greenhouse emissions and TCO2 equivalent for potential reduction in
greenhouse gas emissioltswas recommended thttese standards for the official government
documenbe followed to allow easy comparisons with ottiatasets withitndonesia.

Discussion was held dmow energy intensity is expressed in official documents in Indonésia.
was confirmedhatthere is currently nostandard unit for expressing energy intensity in official
documents in IndonesiaThe determination of a data standard for energy intensity involves
submission by the data guardian to BPS, followed by discussion witdt@lomywide data
forums at the end of the yedrproposal was made aroundlculating the target and expressing

it in both unitsto accommodate any future standardization efforts.

A discrepancy wagaisedregarding the reference year for constant prices in GDP calculations

It was noted that while the text mentions GDP constant prices for 201% understoodhat
Indonesia previously used 2010 as the referenceayekit wasagreed that this point be confirmed

with the Central Bureau of Statistics to ensure accuracy regarding the reference year for constant
prices used in Indonesia.

A certain degree dcepticismwas expressedbout the feasibility of achieving a 50% renewable
energy target for 2050The basis for this doubt lay ithat while renewable energy in North
Sulawesi increases linearly, fossil energy, particularly coal, increases exponentialfuestion

of how the 50% target can be achieved if coal energy in North Sulawesi is on thagitsbled,

and it was sggested that while increased energy availability may benefit North Sulawesi and
Gorontalo, the renewable energyget does not align with the current energy consumption trend.
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It was reaffirmedthat the renewable energy targets set in regional energy plans, such as the
Regional General Energy Plan (RUPTL), are formulated considering the prevailing context of a
strong coal sector and increasing energy demand, while also ainghgde out coal in the long

term. It was pointed out that the target of 38% by 2025 in the regional plan is somewhat lower,
and projecting between 38% in 2025 and 67% in 2050 suggests that the renewable share by 2030
will likely be less than 50%.

MSD participants also engaged in discussed ardhedcomplexity of the power sector in
Sulawesj emphasizing the need to consider power plants serving nickel smelters, which operate
independently of thpowergrid. For instancethe importance of checking with relevant authorities

to ascertain the capacity of these power plants and future developmasitsnentioned
particularly in light of regulations permitting coal power plants for mineral value additivas
suggestedhat valuable lessons can bedmt from Bali's renewable energy transitiorand
furthermore keynumberscan be useftom existing regulations and collaborating with smelters to
understand total capacity and push for renewable energy utilization.

Thesignificant potential for renewable energincluding geothermal, water, wind, and sol@as
underlined,totdling more than 1,00dW. However, someconcernwas expressedbout the
infrequency of theeconomywideelectricity supply plan (RUPTN), which is updatendly once

every 10 years, potentially leavimgrtainregions behindA better approach would be to update

the plan every 5 years to ensure that opportunities for renewable energy potential can be
appropriately adjusted and utilized.

It was mentioned that it would be instructive to complee proposed targets with the figures
specified in regional regulation no. 8 of 2022 concerning General Regional Energy Plans (RUED).
This comparison would help identify any differencégtween the proposed targets and the ones
outlined in the RUEDThe specific mentionedegulation is effectiveat the regional level and
specifies a target of 38% by 2023owever, there is no target set for 2030 within the regulation.

A suggestion was made itacorporaé a range of targets to account for uncertainties, such as the
impact oflarge scale generatioprojectscoming online (or not) at certain key datesth a higher

and lower end to accommodate different scenafiosre wagieneral agreement dollowing this
approach.

It was suggestedhat different scenarios such as high ambition and moderate ambijtioa
considered within the targets account for potential developments like the interconnection
between North Sulawesi and Central Sulawiesias highlighted hat he significant amount of
renewable energy required to support nickel smelters in Central Sulawesi, emphasizing the need
for comprehensive planning and consideration of various scenarios.

The issue of systemterconnection with other provincesas mentioned,sgjust one of the many
factors that will influence North Sulawesi Province's ability to achieve higher or lower levels of
renewable energy shar@heimportance of conducting a solid technical analysis to determine the
target was emphasizedconsidering various factors that may impact renewable energy
developmentlt was proposedhatthe Regional General Energy Plan (RUHi®) quoted in the
target plan for North Sulawesi Provinaad setting the renewable share target for 2030 at 38%,
with a range from 30% to 50% to encompass different scen&miparticular, suggestions were
made to uséhe numbers from the RUED, which indicate a renewable share target of 38% by 2025
and 67% by 2050. He recommended avoiding the use of the number 50% unless it's based on
modelling resultsThe need for clarity on whether the 38% target includes captive power plants
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was mentioned andirged conducting modelling exercises to determine accurate tdtgets
proposed that aorking group be establishednvolving government, universities, and relevant
agencies to ensure solid numbers based on proper modelling.

Thechallenge in obtaining emission intensity dateas highlightedandthis lack of transparency
resulted in most MSD participantsfrainng from expressing agreement or disagreement with the
datapresented as draft 2030 targdtseimportance of traceability of dateas emphasized and it
was suggested that the specp@rameters used for calculatioms includedn the 2030 target
document to facilitate validation in the fututeis anticipated that evaluation discussions may
occur in 20301t was canfirmed with tie National Energy Council that the renewable share in 2030
is forecast to b&0%in Indonesia
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Figure 47. Second and final reading of the proposed 2030 targets

Expressions of gratitude were made by the MSD Focal Pointhe opportunityand support
provided by APEC and the MSD forum discuss sustainable energy in North SulaweBhe
challenges in collecting arahalysingdatawere underscored, anide importance of research and
collaboration among government departments and stakeheWdsremphasized. Tharategic
significance of the baseline study for North Sulawesi's futureas confirmed, and MSD
participants were invitetb share any additional data or analysis to inform the province's action
plan for reducing carbon emissions.

The MSD Focal Poi nt confirmed the Northeh Sul
removal of the low targegndopting for a high target of 60% and proposing a medarget of

52%. This adjustment aligns with the official target outlined in the Regional General Energy Plan
(RUED) for North Sulawesi Province, based on consultations with the National Energy
Commission.

The adopted targets incorporate all the comments and concerns raised above in an acceptable
manner. The adopted targets for 2030 are summarized in the table below, together with the
expected global evolution during the 202@030 period (in the last colum In summary, the
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MSD agreed to diminish final energy the North Sulawesi Provind®y 2% (compared tel5%

on globalaverage), diminish emissions intensity by 36% (compared3% and +9%on global
averagerespectively, in the sustainable energy scermrin the unsustainable scenario), and set
two targets for the renewables share in final energy, namely 60% (or multiplication by 2.2) as high
target and 53% (or multiplication by 1.96) as medium target (compared to multiplication by 2.4
on global average

Global
North Sulawesi 2021 | 2030 Units 2021 to 2030 2020 to
Targets Value | Target Variation 2030
Evolution
Final o kWh/thousand
©nal energy 0.131 | 0.128 |constant 2010 2% -15%
intensity
IDR
/
S . gCO2/thousand -43% (SES)
Emissions intensity 14 9 constant 2010 -36%
v +9%(UnS)
IDR
Renewables share in )
. Multiply b
final energy (high 27 60 |Percent Multiply by 2.2 U 21};}{ y
target) ’
Renewables share in . )
Multiply b Multiply b
final energy (medium| 27 53 |Percent ullgﬁy y ! ’)111}’ Y
target) ) -

Figure 48: Overview othe 2030 targetand comparison with global evolution

Theintegraltextsummarizing the discussion aadoptionof the targetdy the MSDis reproduced
in Annex2. Participantsvereaskedto confirm their approval of the proposed targetsrdising
their hands if theyagreed and overwhelming support wakown.By adopting these targets, the
MSD recommended the North Sulawesi Province authorities to give them legal force.

Figure 49: MSD participants6é vote regarding
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As final point on the MSD agendaptions tomaintainthe MSD to become permanent bodgt
the provincial levelvere discussed he following aspects were underscored:

1 The importance of implementing the agreememnémched in the forum and ensuring their
adoption at the provincial level in North SulaweSbordination meetingsould be
organizedat the provincial level to design regional regulations or, if necessary, governor's
regulations to establish legal frameworks for the provifibe.urgency of taking action
considering the approaching deadline of 208@s stressednd the potential transition to
a new regime.

1 The significance of establishing regulatory frameworksr clean energy in Indonesian
provinceswas mentionedciting examples from Bali, Central Java, East Java, and Jakarta.
North Sulawesi should follow suit by initiating a governor's decree, which could eventually
lead to the formulation of local regulations involving the parliament.

1 The importance of disseminating the results of the Mttakeholder Dialogue (MSD)
starting from the provincial level and extending down to cities, regencies, and relevant
agenciesvas commented on

1 A suggestion was shared regardimgking theVision on carbon neutrality and disaster
resilience of North Sulawesan official reference for various levels of governméntas
proposed thaa governor's decrdee preparetb use the document as a reference for short
term, midterm, and longerm planningTheprincipleof integrating the document into the
frameworks of regencies and citi@assupported by the MSDSupport may be required
in this endeavour, and any support thREC could provide would be appreciated.

1 The importance of conducting separate studias the district or regency levelas
mentioned as the targets outlined in the document reflect provihenadl data and may
not accurately represent the specific circumstances and challenges faced by individual
districts or regencies-urthermore,the importance of involving key stakeholderis
discussionsincluding PLN, the ESDM, and tleentralgovernment, in discussions about
creating a regulatory framework.

71 It was proposed that smalltask forcebe formed and mobilisetb continue overseeing
the progressof the initiatives discussed during the event. Tiaisk forcewould be
responsible for following up with the governor and monitoring progress over the next six
years.

1 Theimportance of translating the vision into bilinguabr Bahasa language to reach the
local community effectivelywas also discussed@his recommendation has already been
implemented since the MSD. Both, the Vision for carbon neutrality and disaster resilience
as well as the Text on 2030 targets are now available in both languages, English and
Bahasa. It was stressed that the aboeationed task should involve all stakeholders for
discussing the progress with them.

3.4 Lessons and Recommendatiorfsom the MSD

Several conclusions can be made regarding the process of developing both 2030 targets and a
vision for lowcarbon development and disaster resilience for the North Sulawesi Province.

Firstly, the authors consider ththe successful realization of an MSD for the purpose outlined
is contingent on its adequate and timely preparationThe use of a dedicated Training the

Trainers workshop, prior to the MSD event, was constructive in terms of preparing MSD
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participants around the objectives, format, structure, possible outcomes and best practices. The
ToT workshop was a necessary step in the process of building momentum, capacity and
enthusiasm for undertaking the MSD event.

Secondly,there are strong indications that MSD event made several further tangible positive
contributions, beyond the preparation of the vision and 2030 targets. Drawing on the findings of
stakeholder feedback and further reflections, it is consideredtitbaMSD contributed to
procedural transparency; sharing of concerns, issues, opportunities, data, information,
improving visibility of workstreams among government departments and workgroups and

bridging information gaps. Trust appears to have been ertdehbetween actors / participants,

and a broad consensus has been strengthened in relation to North Sulawesi Provinces future and
ambition to become a carbon neutral and resilient place to live.

Thirdly, it is concluded that the MSD process of reaching agreements and approval on key outputs
(such as 2030 targets) is not always straightforwdite process requires a degree of
commitment, engagement and implication among the MSD participants, and it is important

to actively build an atmosphere of trust and openness, and to structure the MSD around a
format that encourages participants to activelyengage and contribute in an open way, in

which all actors consider that their inputs will be heard and onsidered Furthermore, it is
important that MSD participants engage with a willingness to learn from other participants

The fourth key conclusion relates to the availability, level of completeness, transparency and
reliability of key data and information on energy, renewables, carbon emissions and economic
activity in North Sulawesi Provincéuring the process of developing proposals on 2030
targets, several challenges were encountered related to data, and specifically regarding the
limited level of data that was publicly available Furthermore, the historical time series of
available data was often limited and patchgr obvious reasons, this situation complicates the
process of developing robust data analyses and forward forecasts, critical for developing future
targets and comparing the@ne practical stg that would significantly improve the ability of

North Sulawesi Province to accurately monitor the decarbonization of its energy sector,
would be to ensure that all energy sector (private sector) playerscluding key entities such

as PLN and Pertamina, share important energy data within a publicly administered
database. Data could be provided and used in an anonymised way, thereby ensuring that all
privacy and confidentiality issues are protect8dch an approach is widely adopted in other
geographical settings, is straightforward to implement, and can yield many benefits (in terms of
governance, public policy effectiveness, and sector efficiency).

A fifth conclusion of the MSD process held in North Sulawesi Province concerns the topic of
energy and carbon emissions scenario benchmarking. This is an important step that allows
government and policy makers to consider probable scenarios of how carigsioas and energy
sector dynamics are likely to develop over a designated time horizon. Without a clear
understanding of possible scenarios, it is difficult to discern reasonable targets for carbon
emissions mitigation, or energy sector decarbonizatfigiency, etc.Oftentimes, a clear
methodology and approach for developing local energy scenarios is lacking, and governing
bodies lack the skills and resources to be able to undertake such work on a regular and
structure basis In Chapter4 of this report(below), aneasy to calculate metholbgy yielding

high probability scenarios is developmad applied fogloballong-term scenarios until 210This

can be widelyusedby cities, local and provincial governmemghe future.
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The sixth and final conclusiasf the MSD event ithe requirement to ensure that a robust and
wholistic framework for monitoring the transition towards carbon neutrality is established

and operated in the province.Chapter 5 below develops this typensbnitoring frameworkn

six dimensions(1) local on-site installed capacityn cities, (2) distant (outside city boundary)
installed capacity(3) energy efficiency(4) energy security, storage and disaster resilie(e

the local green econgmand (6)helocal use of green financ& draft questionnaire for collecting
data is shown in Annex The use of such a monitoring framework will allow the North Sulawesi
Province government and others to track and measure performance against a suite of indicators.
This in turn allows government to clearly identify progress, changes, and to ascertaimehow t
province is performing over time in terms of meeting its 2030 targets for energy intensity,
emissions intensity and renewables share for the North Sulavoesiét.
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4. Global 2100 Scenarios for Benchmarking Local Communities

Authored by Steivan DEFILLA

As a global long term benchmarking tool for cities, APSB@\puted two global scenarios for the

time horizon 2100, comprising 30 variables, allowing cities to compare their own evolution to the
global evolution. The Sustainable Energy Scenario (SES) is based upon the observation that, after
possible turning poist growth rates of most relevant variables vary linearly in time. Very simple

to estimate, the SES not only reflects APEC Leaders 2023 declaration and COP28 calls to triple
renewable energy capacity globally by 2030, but it also shows that carbon neistralsiched by
mid-century. In contrast, the unsustainable scenario is based upon multivariate regression as a
function of the growth rates of explanatory variables whose trajectories had been calculated
beforehand in the SES scenario. The unsustainakleaso shows not only how multivariate
models reflect bulk resistance to change, but also that in consequence, carbon neutrality is reached
only after 2100. By 2050, the cumulated emissions are at 550Gt for the SES and the double of this
amount for the usustainable scenario. By 2100, cumulated emissions of the unsustainable
scenario increase up to three times as high as the SES. For each of the 30 variables the
computations show the 202@030 step as well as the evolution by 2100. For each trajedtery, t
computed probability as a function of its data is stated.

4.1 Variables Common to Both Scenarios

The two scenarios have a broad common basis making them in fact idesxusgt for the
emissions they cause and, implicitly, for the energy system they correspond to. The description
will therefore be made firstly for the common basis of both scenarios, then for the unsustainable
scenario, followed by the sustainable enei@gnsirio(SES)

Before outlining the scenarios in detail, a point of consideration should be made on the nature of
transitions in general. In systems theory, a transition is usually a process in which a system evolves
from one equilibrium state to another equilibriumest#ts described further down for the case of
global population, the interaction between the decrease of the death rate and the delayed decrease
of the birth rate yields a resulting global population following what many authors call a logistic or
S-shaped ¥rhulst curve in which the growth pattern first follows exponential growth, then a
portion of approximate linear growth, followed by decelerated growth during which the absolute
annual growth numbers diminish. If the approximated linear portion is lefagut is an
approximation, the most important single point during this evolution is the turning point at which
growth turns to deceleration. The data used for the present scenarios were not found to fit the
logistic model. It remains questionable whetther logistic function can apply to phenomena like
population at all given that population in some economies has started to decline, a phenomenon
that would not be compatible with the logistic curve. Nonetheless, turning points were detected
for some variakes: global population (1963), global CO2 emissions (2004), total final energy
consumption TFC (1980), and renewable energy employment (2016). The present analysis takes
note of these turning points and uses a simplified version of the logistic modely mamedel
characterized by linearlyariable growth ratein time which fits the data much better.

Anot her point is the meaning of #Afits the d
analysis is on the long term. Short term fluctuations, albeit interesting for short term explanations,
are of secondary interest for a leteym analysis. Modslexplaining short term fluctuations have

more explanatory variables and may have a higher R2 than long term trend models, but the
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existence of more explanatory variables poses a priori constraints on the model that may fail to
reflect the historically evidenced amount of letegm structural change evidenced after the turning
point or, on the contrary, it may reflect structural irerThis is very clearly illustrated in the two
emissions scenarios which are differentiated only by the type of model used to createethem.

the methodologgxplained in sectiod.4further down

Global population (both scenarios)

Population is considered as the single most important variable for monitoring sustainable
development. SDG indicator 11.a.1 redds

11.a.1 Number of countrigsic] that have nationgd]sic] urban policies or regional development

plans that (a) respond to populatidignamics; (b) ensure balanced territorial development; and

(c) increase local fiscal space

The global population has been undergoing a demographic transition since the beginning of the
industrial age. In 1770, average global life expectancy at birth was 28.8%kaxsng grown to

71 years by 2021. A recent analysis and discussion of the global population dynamics can be found
in Hrytsiuk (2022} Looking at the World Bank data, which is available for the years since 1960,
the turning point with the highest annual growth rate of global population was in 1963 (2.13%).
Since then, the growth rate has been continuously decreasing, attaining 0.8Z2inTRBe
deceleration has recently increasBdsed orthe 1963/ 2022 trend, the global population will

peak in 2070Based orthe 2013 to 2022 trend, the global population would peak in Zxsed

onthe 2017 2022 trend, the global population would peak in 2034.

' Figure 50: Global population and annual growth rate
Source:APSEC based on World Bank data

It would be fair to say that the absolute growth of global population has peaked in the period 1990
I 2013(see figure below)Since 2013, a significant change has happed in the fact that absolute
growth numbers markedly decreased. The linear part of the logistic curve seems over.

Absolute population growth

Source: APSEC based on World Bank data

The retained population scenario as well as the underlying growth rate are shown in the figures
below. In our analysis, global population is expected to peak in 2070 at a level just over 10 billion,
after which it will start declining. The computed probpiof this trajectory as a function of its

79



data after the turning point is higher than 99.9%. As for the growth rate, is shows a decreasing
trend oscillating around the trendline in generatmmy movements of around 30 years each. In
this interpretation, the low growth rates observed since 20&3inderpreted as part of a
generational wave which is expected to return to the trendline after-gdmafation of 15 years

(i.e., around 2030).

Global population (persons) Global population growth rate after 1963 (%)
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Figure 52: Global population (actual and computed) and growth ratio (actual and computed)
Source: APSEC based on World Bank data

The above population scenario is common to both, the unsustainable scenario as well as the
sustainable energy scenario. This scenario should not be misinterpreted to mean that the maximum
population is attained everywhere at the same time. There ares@giwhich the population peak

has already been attained, and other regions where it will be attained later than 2070, and regions
where the population is in decline already now.

Global Gross Domestic Product GDP (both scenarios)

Global GDP in constant 2013SD has been growing steadily since time immemorial. Watching
the diagram below on the left with bare eyes, one could easily conclude that the rgtewh
exponential. A closer look at the growth rate itself shows another picture. On one hand the growth
rate is impacted by single global black swan events such as both oil crises of 1975 and 1982, the
financial crisis of 2008 and of course COVID in2020. On the other side, the growth rate seems
slightly declining over the period. The APEC Sustainable Urban Development Report{2as9)
pointed out that the 2008 financial crisis has diminished the average global growth rate of the
period before (1990 2007) and after (20082017) the crisis, and that this was not only the case

for global GDP, but also for APEC GDP. The COVID crsis stands out insofar as the
contraction has been bigger than for any event recorded since the 1960s.

000000000,000
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Flgure53GIobaIGDP at 2015c0nstantpr|ces and growth rété o
Source: APSEC based on World Bank data

Data analysis helps clarifying the conclusion to be drawn concerning the growth rate. The growth
rate of GDP has in fact been constantly decreasing since the 1960s. The single global black swan
events mentioned above have contributed to the decreaségehddrease is also imputable to
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bulk data. The average growth rates of the 1960s were between 4% and 6% per year, whereas the
average growth rates of the 2010s are around 3%. Compared to the relatively stable phenomenon
of population growth described further above, economic growth ie sf@otic. In the economy,

growth cycles are visible, but they are of different length and amplitude. APEC Integrated Urban
Planning Report (2023} identified the secalled Juglar or investment cycle as the most regular
one, having duration of between 7 and 11 years. The figure above nghtHeandside shows

traces of the Juglar cycle as well as its irregularity and the presence of other short termsycles.

a result of the longerm decline of growth rates, the leteym GDP scenario points to a flattening

of GDP growth and a peak in 2080, ten years after the population peak. The copnploédulity

of this trajectory as a function of its data is higher than 99.8%. This is not the result of any specific
policy or governmental action, but simply the consequence of intrinsietéongtrends of the
system. The figure below on the left givee GDP in actual data and its trajectory until the end

of the century. On the right, the declining growth rate is shown as the main cause of the flattening
of the GDP over time.

GDP (in constant 2015 USD/year) GDP growth rate (%)
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Figure 54: GDP actual and scenario (left) and growth rate up to the end of the century (right)
Source: APSEC based on World Bank data

A note to conclude the discussion on the GDP just to remind that GDP is taken at constant 2015
prices. The way the components of global GDP are deflated and converted to a single currency,
2015 USD in the present case, is of course of prime importariserdt excluded that the loag

term decrease of GDP growth rates shown in the data above is in reality nothing but a bias in the
way the purchasing power parities (PPPs) are calculated. The methodology applied to calculate
PPPs is not robust enough to exiguhis type of bias.

Per capita global GDP (both scenarios)

The per capita GDP in 2015 purchasing power parities and its annual growth rate are shown in the
figures below. As with the global GDP, per capita GDP also is growing. The growth rates also
reflect the global black swan events that affect GDP.

Figure 55 ‘P'er capita globai GDP in 2015PPP and annual A(jfob\k/'v‘th rates
Source: APSEC based on World Bank data
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The average growth rate of global per capita GDP 2015 PPP between 1960 and 2022 is 1.87%.
Looking at the 199®ased multiannual growth rate, it has been around 1.6% in the last decade,
except for the COVIBEL9-year 2020 for which it was slightly lower, i.4.4% (see figure below).

Figure 56: 1990 based multiannual gfthh rate ofper cja'pit'é global GDR@15 PPP
Source: APSEC based on World Bank data

The analysis and scenario computation of the per capita global GDP in constant 2015 USD show
much the same pattern and explanatory factors as was the case for global GDP. Per capita GDP is
expected to peak in 2085, just five years after the GDP peak.ohfpeuted probability of this
trajectory as a function of its data is higher than 90%. For the case of per capita GDP, the
computation of the scenario can be made by two different methods which normally yield different
results. The first method involves aygihg and computing the scenario of the per capita GDP as

a single series. The result of this method is shown in the orange trajectory in the figure below on
the left. The second method involves taking the ratio of the individual scenario computations made
for GDP and for population, respectively, from the current period until the end of the century. This
is ratio of computed scenario figures is shown in the grey trajectory in the figure below on the left.
The computed probability of the grey trajectoryhigher than 99.8% and is therefore preferred

over the orange trajectory. The ratio of computed figures shows a peak in 2091, just six years after
the peak of the orange trajectory. There is a remarkably high degree of congruence between the
two methods, ddeved despite thiar future horizon of 80 years. Recall that population and GDP

as well as per capita GDP are all part of the common scenario used later to compute the
unsustainable scenario and the sustainable energy scenario. Per capita GDP aR0@astHiD

might suffer from the same type of bias as the GDP at constant 2015 USD mentioned above.

Per capita GDP Per capita GDP growth rate (%)
in (constant 2015 USD/year)/person
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Ratio of computed figures Computed growth rate of the ratio of computed figures

Figure 57: Per capita global GDP (actual and scenario) until 2100, as well as growth rate

Source: APSEC based on World Bank data

Global Total Primary Energy Supply TPES (both scenarios)

Global total primary energy supply (TPES) has been steadily incréaasxugpt for the COVID

19year 2020. The annual growth rate is influenced black swan events such as those identified
further above as having impacted global GDP. But TPES is also ietpagiother, less important

global events that had less impact on global GDP. Among these are events such as the collapse of
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the Soviet Union in 1991, possibly the Asian financial crisis which might have had an impact in
1999, and an unidentified event in the years 2015 and 2016.

Flgure 58 Global total pri}nary édne'rg‘y subpli/ TPES and ﬁTPES annual 'gfthh 'r;ate
Source: APSEC based on IEA data

As far as the structural evolution of global TPES is concerned, the scenario shows a flattening in
the years 2050 leading to a peak in 2059 at a level gP88896GWh followed by a decline
(figure below, left). The computed probability of this trajectory as a function of its data is higher
than 80%. The growth rate is shown in the figure on the right.

Total Primary Energy Supply TPES (GWh/year) TPES growth rate (%)
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Figure59: Global TPES scenario and TPES annual growth rate until the end of the century

Source: APSEC based on IEA data

Per capita global Total Primary Energy Supply (both scenarios)
Per capita global TPES has been growing at low rates with irregular patterns over the past decades.
Per capita TPES is impacted by the same events as TPES itself but grows slower than TPES due

to the still growing population.

Source: APSEC based on IEA data

For per capita TPES, it is again possible to calculate the scenario in two methods. The first method
consists of making the computation of per capita TPES as a single series, described above and
shown in orange in the figure below, whereas the second chethasists of taking the ratio
between the scenatrio figures of TPES and population computed above, which is shown in grey in
the figure below. The computed scenario shown in orange in the figures below has a computed
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probability which is too low to be retained. The retained alternative scenario peaks in 2037 at
21.6MWh/person per year, corresponding to a little less than 2.5kW/person. The computed
probability of this alternative grey trajectory as a function of ita dahigher than 80%. There is

still a high convergence between the two methods. Until the end of the century the retained
alternative scenario provides for a slight contraction of per capita TPES to attain 17MWh/person,
corresponding to about 2kW/persdfowever, the computed 2037 peak is still a little lower than
the peak of 22.4MWh/person reached in 2018. This rpekik trajectory reflects the fact that per
capita TPES is quastationary. Given the long analysis period, there is practically no change i
per capita TPES over the 21st century. The growth rate of per capita TPES might decline from at
present 0.6% growth per year te0a7% contraction per year at the end of the century (see figure
below on the right).

Per capita TPES in (MWh/year)/person Per capita TPES growth rate (%)
25
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e Actual per capita TPES Computed per capita TPES Compued growth rate

Ratio of computed figures Computed growth rate of the ratio of computed figures

Figure 61: Global per capita TPES scenario and per capita TPES annual growth rate
Source: APSEC based on IEA data

The above might surprise many of those who are engaged in planning future energy infrastructures
in the developing and emerging world. In these places, entire cities are being built from scratch,
requiring energy in sufficient quantities. Locally, the gyerequirement might, therefore, be
heavily on the rise. For this reason, and as half of theceritury buildings are still to be set up

by 2050, global TPES is peaking only in 2059. However, the fact that both, per capita TPES (as
well as per capita GDBiscussed further above) have grown less than 2% per year in the 30 past
years since the 1990s and that their growth rates are expected to further decline, can comfort the
conclusion that the world is now in the epoch in which per capita TPES isstatasiary.

Global Energy intensity TPES/GDP (both scenarios)

Global energy intensity is known to be on a declining trend and reached 4.63MJ/USD in 2020
(latest available data). These trends confirm the existing path of development. SDG 7.3 postulates
to double, by 2030, the global rate of improvement in energyieziig. SDG indicator 7.3.1
explicitly defines energy efficiency as energy intensity measured in terms of primary energy and
GDRP. If the rate of improvement has been 1.3% per year during the base period 2000 to 2010, then
this rate should, according to tpestulate of SDG7.3.1, in average increase to 2.6% per year in
the period 2020 to 2036

- Flgure 62 Priméry'é'he”rg‘y intehsity of GDP andg'rlb\')vt'h rate
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Source: APSEC based on IEA data

The scenario computation for primary energy intensity is showing a decrease but accompanied by
high volatility of the indicator. The computation quality of this scenario (shown in orange in the
figures below) is too low to be retained. In fact, energynsitg is the quotient of two volatile
quantities, TPES and GDP, which makes the quotient difficult to predict. The figures also show
(in grey) the alternative scenario computed on the basis of the more likely ratio of the computed
figures (TPES and GDP).H& computed probability of this trajectory as a function of its data is
higher than 80%. The grey trajectory shows a floor level at around 1kWh/USD. This trajectory is
shown in grey in the figure below and is more likely, but also more pessimistic, tharatige
trajectory. The TPES/GDP ratio cannot decrease infinitely. The grey trajectory will move away
from the doubling of the growth rate of efficiency postulated by SDG7.3.1. It moves towards a
zerogrowth rate of efficiency by the end of the centunymiary energy intensity is measured in
(kWh/year)/(USDl/year), simplifying to kWh/USD. This global scenario should not be
misinterpreted to exclude that in some regions and at some periods, energy efficiency may improve
(i.e. come down) faster than globaksage, thereby satisfying SDG7.3.1. regionally and at certain
periods.

TPES/GDP energy intensity (kWh/USD) TPES/GDP energy intensity growth rate (%)
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Figure 63: TPES/GDP energy intensity scenario and annual (negative) growth rate

Source: APSEC based on IEA data

Global Total Final Energy Consumption TFC (both scenarios)
Global total final energy consumption is experiencing a pattern and growth rate as shown in the
figure below.

| Flgure 64: Tdtéi fi'hélﬂénef.gy ébﬁsumptibh TFC and grthh ratre‘ o
Source: APSEC based on IEA data

The scenario computed for total final energy consumption (TFC) shows that TFC is still rising,
but the growth rate is steadily diminishing, leading to a flattening after 2040 and a peak in 2057,
with a computed probability as a function of its data beighdr than 80%. The peak of TFC is
happening just two years earlier than the peak of TPES. A decline is expected to follow thereafter.
The figures below show the scenario and the associated growth rate.
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Total final energy consumption TFC Total final energy consumption growth rate (%)
(in GWh/year)
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Figure 65: Total final energy consumption scenario and growth rate

Source: APSEC based on IEA data

Per capita Total Final Energy consumption (both scenarios)

Per capita TFC has just peaked in 2018 at 15MWh per person per year and is now starting a slow
downward path to attain between 11 and 12MWh per person per year by the end of the century.
The probability of the orange trajectory is too low to be retained. The scenario has, therefore, also
been calculated by the ratio of its components, shown inigtéye figures below. The computed
probability of this alternative grey trajectory as a function of its data is higher than 80%.

Per capita TFC ((MWh/year)/person) Per capita TFC growth rate (%)

Figure 66. Per capita TFC scenario and annual growth rate

Source: APSEC based on IEA and World Bank data

Total global final energy intensity TFC/GDP (both scenarios)

Total final energy intensity (TFC/GDP) has been declining since the beginning of measurements
in the 1970s. To determine the growth rate, the turning point of 1980 must be taken into
consideration. Global final energy intensity divides into two periods:bafiore the turning point

of 1980, with the two oil crises (1973 and 1979) and a multiplication of the oil price by a factor of
altogether 18, and one after the turning point. The orange trajectory shown in the figure below
reflects the trajectory aftehé turning point. The probability of this trajectory as a function of its
data is greater than 80%. The alternative method of computing the trajectory by the quotient of its
elements, shown in grey, is also computed with a probability of higher than 80%guAl
probabilities, the alternative grey scenario is retained here as it fits the context better than the
orange one. Like in the case of primary energy intensity shown above, the scenario of final energy
intensity shows that the improvement of finakagy intensity is not coming closer to the trajectory
postulated by SDG 7.3, but on the contrary, moving away towards an improvement rate just above
zero (i.e., towards a slight deterioration) by end of the century. The TFC/GDP ratio attains a floor
level of around 0.7kWh/USD as it cannot decline infinitely. The final energy intensity is measured
in (kWh/year)/(USDl/year), simplifying to kWh/USD.
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Total final energy intensity TFC/GDP TFC/GDP growth rate (%) after 1980
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Figure 67: TFC energy intensity scenarios and annual growth rate

Computed growth rate of the ratio of computed figur

Source: APSEC based on IEA and World Bank data

All the scenarios computed up to now are common to both scenarios, the unsustainable scenario
as well as the sustainable energy scenario.

4.2 Unsustainable Scenario

Global CO2 Emissions (unsustainable scenario)

Hereafter starts the description of the unsustainable scenario, which is primarily characterized by
the emissions it generates. The data used for this scenario is World Bank data whose original
provider is Climatewatdd. This data describes CO&missions originating from energy
combustion processes from all sectors, excluding land use change and forestry (LUCF). As a notice
of interpretation, it should be stressed that this data does not include CO2 emissions from
agricultural livestock and humamnetabolism. APEC Green Finance Report (2023) has pointed out
that CO2 emissions from agricultural livestock and human metabolism can be said to be at least 1t
CO2 per year, of which less than one third is from human metabolism and more than two thirds
from agricultural livestoc®. These CO2 emissions are not comprised in the data series below,
neither are the emissions of all other greenhouse gases. CO2 emissions show an annual growth,
which may be flattening out, not only due to the-tinee decrease caused by COVID19 in 2020,

but also due to structural change.

o Flgure68 ('ZbOVZ'Le)r':ﬁissior{s .an“d grdwth ~rate
Source: APSEC based on World Bank/Climatewatch data

For CO2 emissions, two scenarios have been computed, an unsustainable scenario in which the
growth rate of CO2 future emissions is computed in multivariate analysis as a function of the
growth rates of TPES, GDP and renewable electricity generation saistbanable energy scenario

in which future CO2 emissions are computed as a function of their data after the turning point of
2004.

The unsustainable scenario for CO2 emissions is shown in the figure below on the left and its
growth rates on the right. The growth rates of CO2 emissions have been calculated in multivariate
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regression with the growth rates of TPES, GDP and renewable electricity generation as
explanatory variables. For growth rates of TPES, GDP and renewable electricity generation,
acceptable scenarios up to the end of the century have been computed bef{doe[ddaS and

GDP they have already been presented above, for renewable electricity generation it is presented
further down).

Global emissions in the unsustainable scenario are at present already flattening and will peak in
2030 at 36.6Gt/year, after which they will be declining steadily and reach 3.7Gt/year by end of the
century, failing to reach carbon neutrality even afte8@year horizon.

Global CO2 emissions, unsustainable scenario CO2 emissions (unsustainable scenario) growth
(kt/year) rate (%)
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Figure 69: CO2 emissions in the unsustainable scenario and annual growth rate
Source: APSEC based on World Bank/Climatewatch data

As the figures show, the computation manages to explain a considerable amount of variability of
the emissions. As expected, the slope coefficients for TPES and GDP growth rates are positive
(meaning they contribute positively to emissions growth rate)resisethe slope coefficient of
renewable electricity growth rate is negative. The fact that the latter has the smallest probability is
important to note. Renewable electricity has been a marginal phenomenon during the period to
which the data set refers 80017 2019). Even though this is expected to change rapidly in the
future under strong growth of the role of renewable electricity, this is barely seen in the statistics
yet.

Explanatory variable Slopecoefficient | t Stat Probability
TPES growth rate 0.28906891 2.192329098 > 95%
GDP growth rate 0.89986247 4.73909879 >99.9%
RE generation growth rate | -0.20599242 -1.852284073 >90%

Table4: Statistics of theinsustainable model; explained variable is CO2 emissions growth rate

Source: APSEC

Per capita CO2 emissions (unsustainable scenario)
Per capita CO2 emissions peaked in 2013 and started the decline, contrary to the total CO2
emissions shown above.

- Flgure 70 Per caplta COZ emis‘,“si‘on%s andgrowth raté
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Source: World Bank/Climatewatch data processed by APSEC

The unsustainable scenario for per capita CO2 emissions shows a continuous declinginide all
peak of 4.72t/person has been attained in 2013. The decline is, however, way too slow to reach
carbon neutrality by the end of the century. The figures shewdfectory computed on the basis

of the multivariate analysis of emissions made above divided by population in orange (left) and its
growth rate (right), which is by definition identical to the alternative grey trajectory computed
from the quotient of & components (emissions and population, respectively). The figures show
that the multivariate analysis captures short term fluctuations of the per capita emissions. The
computed probability of these trajectories on the basis of their data is >90%.
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Figure 71: Per capita CO2 emissions and annual growth rate in the unsustainable scenario

Source: APSEC based on World Bank/Climatewatch data

The two above emissions scenarios, together with the cumulated emissions after 2021, shown
further down, are the only ones that are specific to the unsustainable scenario.

4.3 Sustainable Energy ScenaridSES)

Global installed renewable energyapacity (sustainable energy scenario)
Global installed renewable energy capacity is part of the sustainable energy scenario.

Figuré 72: Installed renewable energy capacity and growth rate
Source: APSEC based on IRENA data

The installed renewable energy is on a strong growth path. The scenario is shown in the figure on
the left below, and the growth rate in the figure on the right. The computed probability of this
trajectory as a function of its data is higher than 99.9%.
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