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2030 FHEEGROFRPEELBIE 29% $RFHE 31.89% > AMRMAFAIL 41% 2712
43.20% > MEL 2060 SEEIFIFEHROR R EAR « Hh o SRR R B TEH
s FE B AR SRR DA AR T FE LRI -

Indonesia’s Commitment to Reducing GHG Emissions [1-1]

201 6 Paris Agreement 2016 VISI Bersama Indonesia Maju, Menuju Indonesia Emas 2045

Law Number 8 MISI ASTA CITA

*  Represented by the Minister of Environment
and Forestry (KLH)

» ‘Indonesia is committed to reducing GHG 16/2016
emissions by 2030" Ratification of Paris
+ Commitment to reduce 29% GHG emissi Agr t 2016

2030 Emission Reduction Targets:
= Unconditional : 29%

+ Conditional ~ : 41%. Strengthening the national defense and security system

hithe Eneray Sector forthe buliding SUbsestor [t s and promoting national self-reliance through food,

targeted ta reduce 1.91 million tons of CO2

energy, and water self-sufficiency, as well as the
development of the creative economy, green economy,
and blue economy.

2022 Enhanced NDC

2030 Emission Reduction Targets:
= Unconditional : from 29% — 31,89%
- Conditional  : from 41% — 43,20%

Enhanced NDC target Indonesia Ac'hie.ves
achieved Net-Zero Emission

& 8 ~ Eljeikk/ it = R AR Y H i

£ (2025 -2029 Bz pIfERERtE) o BUFR T SRESOEERL ) DI RiE
eyl HEERAE ~ AV RME Rk - BREAE I - SOk
B BERRRELE o TSRS AT B e B 25 (F R P B {EChhe s A H B S
BURBLEA T EJE Hil e sk S b iR Ae - AUE A S 5,000
T3 REEZATRHIIE AGREERIE AN - WEEiRE 25% ~ §i7K 10% HYEE - BURFIE
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Regulation and Policy for BGH Implementation in Indonesia [2-3]

Detailed in

. Minister Public Works and Housing Regulation . .
BGH Implementation supports No.21 of 2021 implementation of

sustainable development in the - MPWH Circular Letter No. D1/SE/M/2022 CogempenuReauton
building sub-sector * Director General of Human Settlements Circular No. 33 of 2023 on

Alse supports the

Letter No. 03 of 2023 Energy Conservation,

As mandated by Government
Regulation (PF) No. 1612021, Green 5% and 10%
Buildings {BGH) aim to achieve:
Energy Conservation Water Conservation
-
- - - r 1

Key Stakeholders in BGH P {. I y
Implementation == _ i ) _

Bl Qe Mevsssre vt oiflonthe  ComSIE e

Government Regulation No. 16/2021, Article 124 Paragraph (11):

"State Buildings (BGN) with an area of more than 5.000 m® (five thousand sguare meters)
Ma_n dfﬁory Green are required to apply Green Building principles.”
Building Category

In additfon to State Buildings (BGM), provisions for other mandalory Green Buiiding categories are also regulated in
Governmert Regulation Mo. 16/2021,

[ 9 ~ ENJESESRHEIYAREBUR

2024 FEVEIERSAMAESHEBIERE > HNEED - RERETREAE R AL T
REFEI L EFESIERE T RS 3R e 5 [ 43 BAEHA( 202
2024 ) ~ H1HE (2025 - 2026) FEHA (2027 - 2028 ) =P&ES » BD 0 E F S g

LR - HEBRIS R L - BBEPIATER
B EEE -

TETTRER 1> 2022 - 2025 FRICA S TEESVESLR RS  AEHEKX
Eafmdy ~ TKEERE ~ PETUEFEEZE > DUE S (IKN) AVSR4R I B ar i
RIS > (FRETRRCE ~ KEREH - YR R ENE R E S A S AEE
FRAY o BURIREEIGES B B A T > Eala8 B ek s h A 5 WS & PT
SMI REJFEEI G EE REDD+ BB ESR T H > S RUEELE T2 -

EST S - HESHEEEECRIEZL B se BB LR - TORMNIE - BSHPT
GIE ~ ANA B EIE R R B AR E > WA BRI Z ] B - O (R
BRSBTS L O B T -

Jovn

2. EIJE ST & (0 BR i i B (BB R SR B R B B 8 / AR TUEE A N L TR BN R
fEEE Ir. Krisna Murti Suryani, S.T., M.T

Elfeft (ERHRE) MEIZE EERB (NDC) tEA T » R T HRbR K -

Hod > FR SR L ECHRERS T S T AR R R SRR T I B SR e R H AR RS BUR
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SRR EPUR B LR 7k BB LA R EL A -

TERTEE » 37 BUR CRE S AR SR LR B E B 2t » SRR
VRETRF & - BIEARIGREZCESHE S > WiHEEh SR I R SR o s B
THR o BT K T T RS AR R e B s - BFES N ~ TR K
18~ AR TS E AR - 305 ZE BTN E S Bl PR AR TR BT RS - (R MEZE BT
R (R R A AR B A SR » B A M3 ~ 2 s B A 2 B
FRZKIEIUL ~ BE/KFFIF ~ 3R BEEEY/E T MAEREED N 40 » R RS s T
FHIE TR AR BRI R I ER -

TEHEB AL T T EG PR > BB RS v PlA SRl NI TR P 8 1
Z K G B T RCATRY T, ~ 3 BB B A R - DU MR SRR T E
5 (B REIZE - 12 LRI 22 RS T IR UM FRAS & T oLl ~ MO U
RSB ERATT BAL > FEEIRT - A B R S -

Implementation and Challenges of Green Building Practices in East Java
{Best Practice: Retrofitting Kantor Dinas PRKPCK Provinsi Jawa Timur)

Dinas Perumahan Rakyat, Kawasan netrofitting includes: Retrofitting faces the following challenges:
Permukiman dan Cipta Karya
FEGDED  dee Ui el G T NSRRIl Completing the administrati i for

become a pilot green building
project in East Java Province for
buildings of less than 5,000 m? HVAC System
through retrofitting.

q
building permits and green building certification

There is a lack of information regarding sustainable

C building materials
Lighting System

There is a lack of information regarding sustainable

Rainwater Harvesting " N
9 construction technelogies

Utilization of Treated Wastewater
Information on supply chains capable of providing

sustainable materials from local sources te minimize
3R-based Waste Management the carbon footprint remains limited

Energy Consumption Monitering

System There is a lack of design guidelines for achieving

sustainable buildings AND A design prototype that
establishes a building energy baseline in line with the
Utilization of fly ash in concrete budget has not yet been developed

mixtures.

& 10 ~ RTER SRR T BRI HkE

PREESRFIRAD » BRTVEE & BURF ISk (A B Fa S B A A (o 22 T PR B A A
ax o B EHEBNAEIE BAE(E T TRE DI LB R ~ DIV TRE 5=V TiE
SRR ~ £ FH DR A LR A6 1 M RAG R A T HRF ] ~ PR AR AFHAE WA (3 [F) R 2
IR - DU Cid i SRRy E L -
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Principles of Environmentally Friendly Infrastructure in

East Java

The East Java Provincial Public Works Agency needs to integrate environmentally
friendly principles into every stage of infrastructure development through the
application of more sustainable technologies, materials, and construction methods.

SEVERAL INNOVATIVE STEPS THAT CAN SUPPORT THIS VISION INCLUDE:

Strengthening soil stability
using bamboo piles in road
construction

Bio Soil Engineering as slope
reinforcement

Fast Track Concrete to
accelerate setting time on
bridge slabs

Replanting of felled trees

[ 11 ~ FEE KSR SRR

Gier Ll > ENJEBUR K AT A R bR A SR ik (RO A TR 3 T oo
BOR—H 5% E —EBEA ) (BTSSR - BEAHEGE - BEEAE] - 15
HFTE(E ORI > BP LGRS R B S HEBIIE AR (TG
T~ o kAT Y PEL - (B ERIREN e A bR Sk SEEF AT TE -

RS
PGS E s AR S A S BRIRRT TE) T AYRHSRE A - B A (B R

i

B

~

EaE T EERHR SR EE Y

PRERRE TS S B M R RETRUR R ROR BRI - Ho A S B 2R BR AL BT
SERF/KE > B 6 AR - )5 B A R LG YRR R 15% -
I - SR ARBRE UPR BB B T0% - SR HEEH AR AR EREEE -

arry
Excavation

Road Contribution to C

Operation

O:2 Emission

iy

Crude Oil Refinery Asphalt Paving Compaction
Production

O Asphalt is the key materials and Used for road

surfacing over 98% of our road network

o Asphalt contributes around 15% to total construction

Rehaplitaton and maintenance emissions

o Finding lower carbon materials for road surfaces is an important way to help the

11 transition to a low carbon economy.

12 ~ {EERE R PR Ehass
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Carbon Reduction:
Deep Learning in Engineering Applications

0 Process reengineering and improvement for construction precast production
- 24% production time saved
- 4 levels of complexity for precast production
WEk#l 'ntegrating precast big data and computational intelligence to classify construction
dlfﬁculty manage direct labor costs, and optimize manpower allocation
-38.4% increase to profits
-97.75% increase to performance =

Establishing smart cloud 10T interaction platform for construction value chain using
SIP, association rules, and deep learning computational approach
| - Interactive Platform Using Natural Language Processing Technology
Advanced intelligence system for project quotation behavior in construction u
blg data enhanced human-computer interactive computation
79.9% to 95.5% for negotlatlon time
55.6% to 87.0% for price reductions

[E 13 ~ FETRETHRRERESE

FE TIPSR T > WH5eE BN sl R 2 Bl N TSR
TH SRR AR FE N R 2 (5% - B PR [RS8 0 B B bR /KA B )20 = A 2
& MBI SRR ER A\ BRI EAREEE - SEECEAN BB V-5 - BPEISEBAE
SiebgiR s > e B SRR S

FERR B FEER BT E I > EBGEA AL ERUAS 3D BEER R
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@ Research Background

® Reclaimed Asphalt Pavement (RAP) has been
accumulated around the asphalt plants around the
world.

* A 5-year research work from 2008-2012 funded by
FDOT aimed to explore the feasibility of utilizing
RAP in concrete slabs in Florida.

T Wl
5 RN

hotos taken by Dr. Yu-Min Su [

Title: Low carbon and low clastic modulus concrele pavement containing reclaimed asphalt pavement August 21, 2025

o
39

B 1~ HEER
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MEFRBIREVEEEY) - el S RGhR 2 DT - 2800 - BRAWEHEH, - FE# RAP
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Trend of Fly Ash (FA) Production & Utilization i in Indone5|a
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u FA Utilization 97 9.9
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Trend of Fly Ash (FA} Production and Usage in Indonesia (Koespartini, 2017; Ekaputri et al., 2020)

The main reason of very low utilization of FA in Indonesia = FA was categorized as
hazardous material until 2021. Under the new Indonesian Government Decree (PP No. 22,

dated 2 February 2021) FA is no longer considered as hazardous material.
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Inorganic Resource Status and Flow in Taiwan

e Taiwan’s inorganic resources can mainly be categorized into 8 major types and 59 items, with
an annual output of approximately 17 million tonnes.
o The primary flow is for use as recycled aggregates in land-based engineering projects, with

some directed to cement industry recycling or port area reclamation.
Unit:10kt {1 k= 1,000 mevictons)
| Types of Recycled Materials ] Output Usage

Fly Ash and Bottom 18 | Asphalt concrete materials

o \fly ash - Incinerator bottom
AshTypes (11 items) | e

Ready-mixed concreta matarials

Cementitious material

Bla n
557 Year 2024
R | ! 128 | Recycled building materials 982
Total:1,693 55.6%
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Driving High-Value Development with Subsidies

= Promote circulation through various economic incentives by guiding market mechanisms (both
supply and demand sides).

s Collect resource circulation promotion fees from responsible industries generating waste, and
use tiered subsidies to encourage technological advancement in the circular industry toward
high-value development, ensuring the proper application of reused products.

Promoting
Inorganic Resource
Circulation OSubsidizing End Users
_/

#® Enhancing User Willingness to Use

Obligated % Recyding ‘\) Tiered Subsidies for Labeled Products

Industrial Waste

FU nd ® Impraoving Product Quality and Manufacturers'
Generators F (B Willingness to Obtain Certification Labels
(Obligated) oundaation . L. . .
J Collect Ticred Subsidies for Certified Manufacturers
Priority Targets: Materials Il'ESOUI’.CE o :
r entities without stable circulation # Improving Facility Processing Quality

recycling value orlacking i
matket competitiveness promotion Subsidizing Circular Technology R&D

® Advancing Technology or Moving Toward High-Value
Development
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KEY TAKEAWAYS

1 One-part alkali-activated concrete (AAC) cured at ambient i.i

temperature shows comparakle behaviour to ordinary
concrete (GPC).

2. Up to 75% reduction in embodied carbon can be achieved

with AAC as evidenced in this project.

3. AAC and OPC demenstrated similar stiffness, strength, and

post-cracking response, confirming practical equivalence

4. Crack propagation and ultimate failure patterns in AAC

closely mirrored those of OPC, reinforcing its structural

viabllity.

5. Nonlinear finite element simulations captured the

experimental behaviour well, valiclating the modelling

approach

Institut Teknolegi Sepuluh Nopember & 37
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Statistics on Waste Generation and Recycling in Taiwan |‘

M
MSW Generation and Recycling Rate B MSW includes general refuse, recyclable resources and kitchen waste.
20%
s s | W MSW generation continues to increase, reaching nearly 12 million tons in
£ ” 0% 3 2023.
S8 | e 6% S8 se%  59% 2 o : . .
£15 “‘ o=l S & o« £ | M This is cquivalent to about 1.36 kilograms of MSW produced per person
£ o P z
ERE £ per day.
&9 e s
H I I I B} £ | W The current recyeling and reusc rate of MSW has reached over 58%.
£ z
<3 g
0 0% % | M Therefore, waste reduction and effective resource recovery are critical
2019 2020 2021 2022|2023 issues today.
Industrial Waste Generation B Industrial waste refers to waste generated from industrial and business
» activities

Annual Generation (Mton)

5 0B
H

Source: Government Open Data

s 1 W Over 20.6 Mton of industrial waste are gencrated cach year.
B The treatment methods of industrial waste:
Resource Recovery** 94.2%
Incineration, Landfilling, Solidification 5.7%

exceeds 20.6 Mton

% Resource Recovery (e.g., material ruovuy aggregate producli(m.
physical/thermal/chemical treatment, fertilizer, energy, fee
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0] Eco-friendly: Reduces reliance on asphalt binder and reduces consumption of

natural resources such as aggregates.

@ Reduce waste: RCRAP and RCCP road engineering materials are in a circular

economy that recycles reclaimed asphalt pavement (RAP), which means zero waste.

3 Reduce emissions: No heat energy is used in the production process. Accerding to
domestic resedarch, if the usage of RCRAP and RCCP is increased by 10% every year,

carbon emissions can reduce by 52% by 2030, and reach net zero by 2050.

@ Low resource solution: The low cost and ease of operation of RCRAP and RCCP

make them ideal for developing countries.
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