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2nd International Workshop on Quality Road 
Infrastructure Development

Integrating Climate-Adaptive Pavement 
Materials and Data Driven Pavement 
Management for Sustainable and 
Resilient Road Infrastructure

Future of Quality Road Infrastructure: Envisioning Introduction of Advanced 
Technologies for Developing Sustainable and Resilient Road Network under 
the Era of Climate Change and Aging
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Introduction: Indonesia’s Road Profile and Condition

Road Profile in Indonesia

National Road (50.603 km) (9,4%)
Toll Road (3.020 km)

Non-Toll Road (47.603 km)

Provincial Road (48.387 km) (9,0%)

City/District Road (439.180 km) (81,6%)

NON-TOLL ROAD TOTAL : 47.604,34 KM
FLEXIBLE PAVEMENT : 44.574,03 KM
RIGID PAVEMENT : 2.333,22 KM
UNPAVED : 697,09 KM 

Source: DSIJJ dan SMD Data (Sistem Masukan Data) DJBM,2025

INDONESIAN ROAD 
NETWORK
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Steady 69,64 69,64 95,22

Not Steady 30,36 30,37 4,78

Road Condition Level (%)
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Extreme rainfall and 
hydrometeorological disasters in 

Indonesia increasingly disrupt 
national road connectivity.

A large portion of national 
roads are aging while freight 

and heavy vehicle traffic 
continue to grow.

Road preservation must be 
prioritized amid budget 
constraints and limited 
technical manpower.

Indonesia needs road 
technologies that are climate-

resilient, cost-efficient, and 
suitable for long-term 

preservation.

2nd International Workshop on Quality Road Infrastructure Development

Challenge: Maintaining Road Quality under Climate Change and Aging 
Infrastructure

KEY TAKEAWAY
Future road quality  in Indonesia requires both smarter management and 

better materials

Need for durable, resilient, 
and sustainable solutions

Limited budget and human 
resources

Aging pavement structures 
with rising traffic demand

Increased rainfall, temperature 
variability, extreme events
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Indonesia’s Ongoing 
Practices : Toward Sustainable Road Infrastructure

AI-based pavement damage 
detection and road condition 

monitoring

Performance-based road 
management systems

Use of local pavement materials 
to enhance sustainability

Early adoption of Warm Mix 
Asphalt (WMA) and Asbuton

KEY TAKEAWAY Indonesia combines digital innovation with material adaptation

Modelling Hazard

Climate Scenario Data

Terrestrial data 
(terrain, 

bathymetry, 
soil, flora)

Coastal 
Inundation

Pluvial flooding

Landslides

Likelihood considers the hazard:
• Intensity or severity (e.g. flood depth)
• Frequency (rate of occurrence)

The quantification of consequences:
• Recovery cost
• Productivity loss of people unable 

to travel by road per day

Baseline Risk Assessment (2025)

2060 Risk Assessment)

Physhical 
Modelling

Modelling Risk

Pavement Quality Management System (PQMS)

Exposure

Vulnerab
ilityHazard

RISK

Mobile Input Realtime Web Dashboard
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Local Materials

• Reduced logistics cost and carbon footprint

• Adapted to local climate and traffic conditions

Warm Mix Asphalt (WMA)

• Lower production temperature

• Reduced emissions and energy consumption

• Improved workability under variable weather

Asbuton (Natural Asphalt)

• High durability and resistance to moisture damage

• Strategic national resource

• Suitable for long-term pavement performance

Asphalt Sand Base Course (ASBC)

Soil–Cement Composite Base Layer &    Lime–Cement Treated Soil 
Base Layer

Cement-Treated Base Using Local Materials

Asbuton Lawele 

(w/ Soft Bitume)

Asbuton Kabungka 

(w/ Hard Bitumen)

Granular Asbuton B 5/20

Asbuton Semi 
Extraction

Asbuton
Pre-mixed

Pure Asbuton

CPHMA
Granular Asbuton

B 50/30

92nd International Workshop on Quality Road Infrastructure Development

KEY TAKEAWAY Material innovation is a key pillar of road resilience

Climate Adaptive 
Pavement Materials:

Indonesia’s Experiences

Econuska

Wax

Zeolit

Zeolit Implementation, Cianjur, 

West Java (2021)

Eco Nuska Pilot Project, 

Jatibarang By Pass, West Java 
(2015)

Wax Implementation, Sukabumi, 

West Java (2025)

Leadcap

Leadcap Pilot Project, 

Subang, West Java (2012)
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AI & vehicle-mounted 
sensors for continuous 
pavement monitoring

Digital Twin for:
• Performance prediction

• Maintenance optimization

Adopt and further develop 
environmentally friendly technologies, 
such as Reclaimed Asphalt Pavement 
(RAP) in ways that can be effectively 

and easily applicable

112nd International Workshop on Quality Road Infrastructure Development

KEY TAKEAWAY We aim  for the digital technologies which maximize the benefit of 
advanced materials

Our Vision: Advanced Technologies Supporting Resilient Pavement Performance

External Sources: www.roadscanners.com/
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Workshop 
Expectation:

2nd International Workshop on Quality Road Infrastructure Development

KEY TAKEAWAY We aiming for sustainable roads which built through integration, 
not isolated innovation.

Extended pavement service life
Reduced lifecycle cost and 
emissions

Improved resilience to 
climate impacts

Collaboration opportunities

• Material performance evaluation
• Digital–material integration pilots
• Knowledge exchange with Japan

Integrated Approach for Future Quality Road Infrastructure



Terima Kasih
Thank you

Let’s Discuss

2nd International Workshop on Quality Road 
Infrastructure Development

Tokyo, 25-27 Feb’26
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