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1. Purpose of the Survey
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products and technologies for Japanese ODA projects. The scope of the survey
includes network building and information gathering to develop ODA projects.

2. Concerned Development Issues
(1) Road Development Plan

Local development is raised as one of the priority measures in the
government’s National Medium Term Development Plan (RJPMN2015-2019).
The government is planning to improve the connectivity by developing roads and
infrastructure to promote local development. According to Bina Marga’s
(Directorate General of Highways, Ministry of Public Works) strategic plan
(RENSTRA 2015-2019) a road-related budget of 278 trillion IDR (18.7 billion
USD) has been set aside for 2,650km of roads, 1,000 km in toll roads, 3,073 km in
road repairs and 47,017 km of road maintenance. West Java’s Government Vision
2013-2018 also talks about their plan to develop infrastructure in order to
improve inter-regional connectivity and economic growth.

Looking at the current situation, 50% of the budgets to develop infrastructure
1s unprocured, while construction costs are also regarded as a problem.
Additionally, Table 1 shows the damages to state and city roads (about 40%) are
an obstacle to smooth local traffic flow. Furthermore, ramps should also be
repaired for safety reasons.

Table 1 Road Pavement Condition (2012)

National Road State Ro:a_d i Qtvl}gad ________
% km % km % km
Good 58 22,360 32 15,756 32 121,444
Normmal 33 12.671 28 14,014 23 86.134
Minor Damage 6 2371 18 8.670 22 82,372
Major Damage 3 1,168 22 10,638 23 86,455
Total 100 38.570 100 49,078 100 376.405 LT
Road Length Ratio 8% 11% 81% Picture
Source : Directorate General of Highways, Ministry of Public Works Unpaved Road in West Java

(2) Asphalt Recycling Policy

An asphalt regeneration plant has been introduced in
the project that has been managed by a national
enterprise since 2007 as shown in Picture 2. Recycled
asphalt has been of low quality and high cost, because the
mix formula of recycled asphalt was not standardized and J
Picture 2
government officials in Indonesia have the impression of ~ /Asphalt regeneration plant

the plant had an inefficient design. From this experience,

asphalt recycling being high cost when done in Indonesia.
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(3) Road Maintenance Policy
Indonesia has IRMS (Indonesia Road Management System), but due to the
reasons below, maintenance costs are high and state and city road maintenances
are delayed.
a) Monitoring is only done for newly constructed roads as older roads that
need repair are not priority.
b) Lack of planning is causing them to be busy with emergency treatments,
as conditions for unrepaired roads worsen.
¢) Repair costs are done cheaply as an initial response, but does become
expensive over time as roads worsen.

3. Products and Technologies
(1) Product and Technology Features

As Figure 1 shows, proposed technology is pavement recycling technology.
This technology includes asphalt regeneration, paving and maintenance using
the regenerated asphalt, and PMS (Pavement Management System). This paving
technology will offer paving cost reduction of 10-20%, lead to roads without
ramps, promote maintenance cost reduction of more than 14%, and lead to a
steady supply of asphalt waste.

Visualize the road damage level based on @
—Planned maintenance and stable Asphalt Regenératlon Plant

acquisition of recycling resource . t f | ted
—Reduce maintenance cost (14%) {DAsphalt Regeneration l:::::ﬁ (zg_g(s);’g)e et

(TS ~Reduce the paving cost (10-20%)

3 \ : ' / \ - Stable acquisition of asphalt waste from @
& . 1

o 5ol =
i ] 1 @PMS 2Paving-Maintenance

HCY =08 (Visualizing data) Technology

B r

Visualized damage level on' the
map (by color)

Measures

Pave using optimal asphalt
-Road without ramps

g - PMS »Chose an optimal asphalt depending
y | (Monitoring the road on the condition (ex: amount of rain
- l condition) and cars)
@-" e @» Analyze the road condition
Measures Measures -Crack
Flatness Crack -Flatness

Road Surface Measuring Vehicle *Rutting

Figure 1 Pavement Recycling Technology

(2) Product and Technology Specifications
Specifications of a proposed crushing plant and recycle unit is shown below in
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Table 2. The crushing plant will be procured in Indonesia and the recycling unit

ey = 1 B ==t e e

S T N R I e NS D I TPV I R VYT EAI ]
Will D€ Procured i vapan. 1ne ejuipment wiil o€ UtlliZed 10 traii eingineers ana

experiment with recycled asphalt standards. Additives will be also procured from

Japan.
Table 2 Product and Technology Specifications
Product Capacity Type Quantity | Price (JPY)
Crushing plant 80-100 t/h batch 1 unit 20,000,000
Recycle Unit 30 t/h continuous | 1 unit 40,000,000
Additive N/A - 6,000kg 1,150,000

4. Survey Outline

The F/S was conducted from April 2017 to June 2018 in Indonesia. Activities
and results to prepare for the Official Development Assistance (ODA) project are
as follows.

(1) Pavement recycling technology
a) Asphalt recycling

The conventional hot mix asphalt recycling in plants has been implemented in
Indonesia but was not dispersed widely due to high costs compared to virgin
asphalt that made from new materials. With asphalt recycling technology from
Sugawara Industry Co., Litd., an additive made in Japan makes it possible to
recycle not only aggregates but also bitumen, and achieve a higher recycle rate
than the conventional method. Therefore, the expectation is that recycled asphalt
is paved at a lower cost than virgin asphalt, if the asphalt waste recycling system
1s developed by the government.

Quality test shows that the recycled asphalt produced in Indonesia by the
joint venture of Sugawara Industry Co., Ltd. and PT. KADI International, meets
the existing standard of wearing course.

b) Pavement construction
Though the local road construction companies have access to advanced paving
technology, such companies do not pay much attention to quality control (.e.
temperature control of hot mix). With regards to paving costs, the necessary
number of workers to pave a unit area of the road in Indonesia is much more
than Japan. Therefore, the paving technology of Sugawara Industry Co., Litd.
contributes to quality control and paving cost.

¢) Road maintenance and management

Although PMS has been installed in Bina Marga since the 1990s and another
system named RAMS is currently operational, the system has some operational
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challenges such as difficulties prioritizing the budget allocation and addressing
the shortage of accumulated data. Bina Marga has a policy that they consign the
operation of monitoring road conditions to third parties (private inspection
organizations) so that public monitoring vehicles are not necessary. Taking into
account the above situation in Indonesia, it 1s realistic to provide software
support rather than hardware support (such as a monitoring vehicle). By
providing monitoring data of recycled asphalt roads to Bina Marga for highways,
it 1s expected that the effectiveness of asphalt recycling 1s verified and
disseminated by the Indonesian government.

(2) Knowledge co-creation program in Japan

To understand the current situation that more than 90% of the asphalt wastes
are recycled in Japan, 5 trainees (i.e. 4 trainees from Bina Marga and 1 trainee
from State Polytechnic of Jakarta),who are familiar with road construction,
visited Japan in November, 2017. Qutline of the knowledge co-creation program
schedule 1is described in Table 3. The trainees learned about the advantage,
system and method of asphalt recycling technology that is being handled by the
Japanese government through visiting asphalt recycling plants, national
institutions, and road construction sites.

Furthermore, one of the trainees made a presentation about the trip in the
seminar that was co-organized by Bina Marga and JICA, in December, 2017.
Understanding and credibility of Indonesian participants about this technology
were also improved by explaining the merits of asphalt recycling.

Table 3 Outline of knowledge co-creation program schedule

Contents
i\i‘umber 5 trainees (4 trainees from Bina Marga and 1 trainee from state
trainees | POLYtechnic of J akarta)
Period Nov. 12th to Nov. 18th in 2017
Activities Places
¢ Road construction sites o
Nov. 13th | = Infrastructure in Miyagi .
*  Sugawara Industry city
Nov. 14th | * Asphalt recycling plant (flow from collection of Kesennuma
) asphalt waste and regeneration to shipment) city
e Introduction of the standards for pavement and
Nov. 15th asphalt materials at Public Works Research Tsukuba city
Institute and at a private company
Nov. 16th | ° Introduction of asphalt proportioning test Tsukuba city
' *  Moving to Tokyo
¢« JICA courtesy call
Nov. 17th [« Visit of popular infrastructure sites in Tokyo Tokyo
*  Follow-up meeting

68



(3) Seminar

A seminar on “Future Project for the Dissemination of the Pavement
Recycling Technology with Asphalt Wastes” was co-hosted by Bina Marga and
Sugawara Industry Co., Ltd. on December 12th, 2017. Major topics included
expected ODA project, introduction of the pavement recycling technology in
Japan, pavement technology and experience in Indonesia and training program
in Japan. 111 participants attended the seminar (i.e. 87 from Indonesia, 8 from
Japan and 16 seminar organizers). At the end of the seminar, a survey
questionnaire was conducted and answers were obtained from 38 participants.
The results are shown below.

v" More than 95% of respondents expect this project will proceed to the next
phase (verification survey).

v" For the next phase, most of the respondents expressed interest and highly
recommended “Establishing specification of recycled asphalt for wearing
course”, “Training staff and preparing manual for asphalt recycling”,
“Establishing RAP collection and distribution system” and “Holding
seminars of asphalt recycling technology for general constructors”.

v' There were also some comments that requested more details be provided
such as “how to select the additive for asphalt recycling”, “details of
income and expenditure” and “how to install asphalt recycling technology
in rural area”.

5. Proposed ODA Projects and Expected Impact
(1) Proposed ODA Projects
a) Title
After the completion of this feasibility study, the following phase for ODA
project, ‘Verification survey for the pavement recycling technology with asphalt
wastes’, will be implemented.

b) Candidates for counterpart positions
Bina Marga is a candidate as a counterpart for this project. Pusjatan
(Institute of Road Engineering, Agency for Research and Development, Ministry
of Public Works and Housing) is also candidate that would serve as a support
agency.

¢) The outline of the ODA project
The ODA project consists of three activities (i.e. technology verification of
pavement recycling with asphalt wastes, its technology transfer, and its
dissemination) to achieve the project’s purpose as shown in Figure 2.
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[Project Purpose] Effectiveness of pavemant recycling technology is recognized, and sustainable system is developed
| Output Activity

_— 1-1 Transport and install equipment

1« Veriication | 1-2 Produce th led asphalt and test th lit
- sphalt a e qual

Verify the manufacturing, roduce .e ESIEES SR } f esl .

constructing and maintenance | 1-3 Conduct pilot road construction at national road

cost reduction of pavement | 1-4 Monitor the condition of the road paved by the recycled asphalt

recycling technolo
=g e | 1-5 Evatuate economy and superiority of the pavement recycling technology
|

2-1 Evaluate the skill level and prepare the manual for the pavement recycling

2-2 Transfer the pavement recycling technology (Train 10 instructor at Bina Marga and
2. Technology Transfer Pusjatan)

Establish a sustainable (1) 1%t Program: Collection, storage and crushing of RAP
environment for pavement d . . g g e
recycling technology (2) 2" Program: Quality control, regeneration, paving and monitoring
(3) 3 Program: OJT (Karawang, and/or Japan)

2-3 Evaluate after the training

3-1 Hold periodical steering committees with stakeholders

3. Dissemination ) ) ) ) ;
. . - 3-2 Run a seminar on introduction of the pavement recycling technology against stakeholders
Disseminate the superiority of

pavement recycling technology | 3-3 Examine a business model to promote the dissemination of the pavement recycling

technology

Figure 2 Outline of the ODA project

d) Overview of relevant stakeholders
The relationships of relevant stakeholders (e.g. C/P candidates, supervisory
organizations, private companies) are described in Figure 3.

Advice Report

Technology

transfer Balai 6 — Sewo Pusjatan
Sugawara Industry Co., Ltd. FI &, (Project site) (Laboratory test)
Project
Implementation
Support

Trial road Shape and

Outsource
construction | Additive Test

Bina Marga (other areas),
PT. Jasa Marga and Pt. Jaya Konstruksi etc.
(National Highway Construction Companies)

Figure 3 Relation of relevant stakeholders
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(2) Expected Impact

e P [ — —

Compared to newly gen: sph
IDR/km (3,999 USD/km). Suppose 102 km can be paved per year (plant operation
rate of 60%), 5.57 billion IDR (409 thousand USD) in costs can also be reduced
per year. If applied to 2,650 km stated on RENSTA 2015-2019, cost reduction of
145 billion IDR (11 million USD) is possible. Payout time is calculated to be four
years. From the information above, asphalt recycle can accelerate road

alt. Tndonesia can reduce ub to 54 million
aiv, 111a01nesia cain reauce up to o4 niiion

n.n"L
cralcu ds

construction (connectivity), reduce inter-regional discrepancy, and offer balanced
development. Also, local people will experience increased safety, smooth traffic
and fuel efficiency.

6. Intended Business Development
(1) Business model

Business model of Sugawara Industry Co., Litd is shown in Figure 4. Firstly,
Balai 6 in Bina Marga collects asphalt wastes from road construction sites, and
manufactures recycled aggregates by crushing them. Secondly, the joint venture
of Sugawara Industry and PT. KADI International heats the recycled aggregate
and supplies them to KADII's asphalt mixing plant. Finally, KADII manufactures
the recycled asphalt with the heated recycled aggregate and uses such asphalt for
road construction works or sells it to other road construction companies. In
addition, Sugawara Industry Co., Litd. offers technical assistance to KADII.

The asphalt regeneration plant was constructed at PT.KADI’s Karawang site
in October 2017. 30 thousand tons of asphalt were planned for production, which
was enough to pave 34 km (width of 7m) of roads. Road condition will also be
measured by using the monitoring car owned by Pusjatan, and the results will be
provided to Bina Marga and/or the local government as input data for PMS.

Road construction
companies

Recycled 3 £

g Asphall _ -257
New Aggregate, ™ H_\__Payrnenl Addilive | [Fayment ?,I;‘_"" i Promoling utilization of
Bitumen, etc e 22=="  Paymenl I lhe recycled asphalt

o ;

N
Technolo: 3
Sunson PT. KADI (B/P) Pavement
Sugawara Industry Co., Ltd. = £l (Manufacturing and Selling/Paving [P M =
of the recyeled asphalt.) Order : !
Dividend Road repair . 1
Dividend 1" Healed work ! i
Investment Recycled Recycled | RAP :
Invesimenl Agaregate [, |Agoregale v I

Recycled !
JV <o Aogreqate | Providing
(Heating Recycled Aggregate) '""fa;;,;‘;;f“> | road condition
| data
- |
1

RS

Maniloring

i omece2 GoodsiServices Flow ? ~~__ Road condilion

H : Paymenl ™~ - !
—>  Money Flow H it Y ]

‘ Solid line Eslablished already

: Doltedfine  Eslablishing in lhe fulure  *

Figure 4 Overview of business development
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(2) Schedule for business development

Project schedule is shown in Figure 5 below. Already in action to acquire the
SNI certification is in place.

ol g et L L

.
3116119012 131 6l _ﬂ

S §

Phase easibility Verification survey ERiipnt
! survey development
@ Acquire SNI certification _ Intariom SNI -
@ Acquire construction site/local working place i
@ Feasibility survey [
+Base research (Market* Needs « Competitors) _ | |
“Make a sales strategy _ ‘

@ Verification survey

“Refine the profitability analysis T b e |

PR using the pilot test results(ex: seminar)
*Promote the pavement recycling technolagy | ‘
® Business Development |
*Run the plant, and sell the recycled asphalt ‘
*Consider an expansion to place other than Java E

Figure 5 Project Schedule
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