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<Notes and Disclaimers>

- This report is produced by the trust corporation based on the contract with JICA. The contents of this
report are based on the information at the time of preparing the report which may differ from current
information due to the changes in the situation, changes in laws, etc. In addition, the information and
comments posted include subjective judgment of the trust corporation. Please be noted that any
actions taken by the users based on the contents of this report shall be done at user’s own risk.

- Neither JICA nor the proposed corporation shall be responsible for any loss or damages incurred by
use of such information provided in this report.
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Chapter 1. Summary of JICA’s Project

1. Background of the Project

In Thailand, infrastructure development has been dynamic since the 1980s. Today, many road structures have
been under construction for 30 years, and in the next 10 to 20 years, there is a problem of facing enormous
measures for aging infrastructure. Therefore, it is urgent to establish a preventive maintenance system from
conventional collective maintenance. In addition, among the ASEAN countries, Thailand’s low birthrate and
aging are relatively fast. Consequently, there are concerns that the economy will shrink in the future, and the
labor force will decrease. Similarly, improving the efficiency of maintenance is an inevitable issue.

Under such circumstances, in 2016, the administration of Prayut declared to shift to innovation-led economic
growth for achieving further economic growth by promoting "Thailand 4.0" while avoiding the "Middle-income
trap." In connection with the Thailand 4.0 strategy, MOT is promoting the digitalization of business (ICT) under
the name of "Digital Transport Plan 2021."

On the other hand, Japan's policy strengthens developing human resources necessary for maintenance in
addition to hardware infrastructure regarding the "Initiative of Quality Infrastructure Expansion of Export" in
the 42nd G7 summit.

Based on the above situation, in order to contribute to the sustainable development of Thailand, this project
utilizes Japanese innovative knowledge on maintenance for aiming to promote innovation in Thailand by
cooperating with domestic and overseas partners by providing high-quality services adopting ICT. The goal is to
optimize maintenance costs for extending the life of structures by preventive maintenance and to further raise

awareness of maintenance of road management agencies.

2. The Project Target
The achievement targets of this project, providing InfraDoctor service, set in the business plan are as follows.

a) Sorting out the necessity of approval and license in Thailand, the conditions related to the contract, and
to select appropriate candidate sales agents by collecting information from EXAT, SIIT, and DMT.

b) Grasping the demand, market superiority, and profitability of the proposal system in Thailand as
quantitatively and systematically for the basic data for business model formulation.

¢) Designing a business model of this business and formulating a concrete action plan.

d) Setting the logic for contribution to achieving the SDGs through this business.

e) Improving inspection/diagnosis technology and human resource development by technology transfer.

3. Implementation System of the Project

In this project, a joint venture was formed, with Metropolitan Expressway Co., Ltd. [hereafter referred to as
MEX] as a representative corporation, and Shutoko Engineering Co., Ltd. [hereinafter referred to as Shutoko
Eng.] and Aero Asahi Cooperation [hereinafter referred to as Aero Asahi] as co-sponsors. EXAT, SIIT, and DMT,
which have concluded a Memorandum of Understanding (MOU), kindly and substantially supported this project
as local partners. The implementation system of this project shows in Figure 1, and the details of the role of each

organization shown in Table 1.



Joint Venture

Metropolitan Expressway Co., Ltd

Project Management
Business model formulation

Aero Asahi

Shutoko Engineering

Expressway Authority of Thailand [EXAT]
Sirindhorn International Institute of Technology [SIIT]
Don Muang Tollway Public CO.,LTD. [DMT]

Co,, Ltd

ICT adaptation for
Road Maintenance

Cooperation

GIS condtion
MMS measurement

Project Support

Source: JICA study team

Figure 1 Implementation System of this project

Table 1 The Role of each organization

Organizations Assigned Duty Details

Metropolitan -Project Management * Formulate a business model based on a survey
Expressway Co., Ltd | -Business model * Examine value chain study, and SDGs contribution
(Representative formulation * Confirm the necessity of legal and tax approval
Corporation)

Shutoko Engineering | -ICT related to road * Survey marketability / local needs and competition
Co., Ltd maintenance service on road maintenance and management
(Project Partner) utilizing ICT

Aero Asahi -Measurement * Survey marketability / local needs and competitor
Corporation technology for GIS and MMS measurement

(Project Partner) -System technology

-Support for the project
survey

Local Partner
(EXAT)

* Provide information on road maintenance
technology as Thai government agencies

-Support for the project
survey

Local Partner
(SIIT)

* Provide information on road maintenance
technology as academic institutions in Thailand

* System customization for localization of
InfraDoctor

-Support for the project
survey

Local Partner
(DMT)

¢ Provide information on road maintenance
technology as private organizations in Thailand

Source: JICA study team

In this project, DOH and BEM, which have concluded a technical cooperation memorandum of understanding
(MOU) with MEX, and DRR have also supported the project for formulation study and have obtained the
cooperation of the field survey on maintenance work in Thailand.

4. Implementation Contents and Results of the Project
The details of the achievement and implementation of the project are described following;
a) Sorting out the necessity of approval and license in Thailand, the conditions related to the contract, and
to select appropriate candidate sales agents by collecting information from EXAT, SIIT, and DMT.
Result:

“confidential information”

b) Grasping the demand, market superiority, and profitability of the proposal system in Thailand as
quantitatively and systematically for the basic data for business model formulation.



Result:
The revenue and expenditure plan was formulated from the quantitative demand, market and issue survey to

the Thailand road authorities and local measurement companies.

¢) Designing a business model of this business and formulating a concrete action plan.
Result:
“confidential information”

d) Setting the logic for contribution to achieving the SDGs through this business.
Result:
The contribution logic for each target in Goal 9 and Goal 11 by providing the proposed service in Thailand

was set. In addition, the spreading effect on the SDGs in the value chain, including Goal 3, Goal 15, and,

Goal 17 were expected.

e) Improving inspection/diagnosis technology and human resource development by technology transfer.
Result:
The improvement of the awareness for the importance of road maintenance management, and technical skills

using 3D point cloud data are achieved among the workshop and individual demonstration operation

meetings of InfraDoctor in this project with by information exchange with local measurement companies.

5. Prospects and Grounds of Business Development

I. The Judgment of the Business Development
Formulation study conducted that the business model to be commercialized: Business Model Casel - road
structure database construction using 3D point data, and Business Model Case2 - road surface property
evaluation [pavement inspection]. However, it is necessary to examine the proposed business model, including

demonstration activities, such as conducting a pilot project to test and selecting local partners.

II. The judgment Grounds of Business Development
The grounds of judgment derived from the fact that the elements necessary for commercialization satisfied
which confirmed in this formulation study project. There were no significant problems in the business model
including profit and expenditure plan, and in business continuity after the provision of this service starts.

Chapter 2. Summary of the Project

1. The Outline Image of the Business Model
I. The Assumed Outline Image of the Business Model
“confidential information”

II. Summary of the Service, Technology and Expertise
The InfraDoctor proposed in this business model utilizes 3D point cloud data * and ICT such as GIS, which
is a system that supports efficient maintenance work, advancement and efficiency improvement of inspection,
repair and design work in infrastructure management. This system, jointly developed by MEX, Shutoko Eng.,
and Aero Asahi, has started its operation since 2017. It mainly has the following functions I-III.

* Integration of XYZ coordination.



I. GIS and 3D Point Cloud Datal
MMS (Mobile Mapping System) vehicle captures 3D point cloud data with a laser scanner, and a cloud server

manages both 3D point cloud data and acquired image simultaneously. By examining omnidirectional videos
and measuring 3D point cloud data, it is possible to immediately check the site conditions without going to
the site, which contributes to efficient work in infrastructure management. Also, it is advantageous that a cloud
server system allows the Japanese side to analyze and support the service.

|H. GIS Management Ledger Search Function|

It is possible to enhance productivity by the registration of a leger of management/inspection result to database,
which makes it possible to select a specific drawing from a GIS map and search a designated drawing using
keywords called "Intelligent Search Function."

|HI. Further Advanced Maintenance and Application Functions|

By further utilizing GIS and 3D point cloud data, engineers can perform tasks such as measuring dimensions,
detecting deformations, 3D simulations, and creating drawing / CAD from 3D data on the system. It
contributes to the efficiency of inspection plans and work and reduction of repair and reinforcement designs.
In addition, as an advanced function, IRI (International Roughness Index), automatic detection of pavement
deformation and pavement cost calculation function are implemented.

Acquiring 3D point cloud data* Data Browsing / Dimension Measurement Utilizing Data
*intearated with XYZ coordinates. (3D Simulation. etc.)
Source: JICA study team
Figure 2 The Function of InfraDoctor

III.Development and Sales Situation in Japan

: 8 Organizations: Total app. 490km measurement.

320 km of 3D point cloud data under the jurisdiction of MEX has been measured and their data has been
utilized in its maintenance work since 2017. As a consultant work, MEX has measured and partly established
a database on, Nagoya Expressway, national roads (under the jurisdiction of the Kanto Regional Development
Bureau, Tokyo National Highway Office, Ministry of Land, Infrastructure, Transport and Tourism) and
municipal roads (Odawara City) et al. In addition, MEX develops a railway version of InfraDoctor and has
already measured the railway tracks at Izukyu and Tokyu. Furthermore, MEX starts to develop an airport
version of InfraDoctor and has measured the runway and apron at Mt. Fuji Shizuoka Airport.



Source: JICA study team
Figure 3 Left: An example of using 3D point cloud data by the railway version of InfraDoctor/

Right: measurement by the airport version of InfraDoctor.

: 1 Organization: Total app. more than 20 km measurement.

As an experimentally measuring, 3D point cloud data of the EXAT route (20km) has been measured* and GIS
database (2km) has been developed. Currently, there is the demand for technical collaboration of InfraDoctor
from the Philippine MPTC (toll road operator) and the Indonesian Astralnfra Group.

* Project supported by the Ministry of Economy, Trade and Industry

The Target Market and Client

Summary of the Target Market

Target clients for the proposed service are road authorities such as DOH, EXAT, DMT, BEM, and DRR in
Thailand. The result of the formulation survey conducted in this project is shown in the next chapter: the
structure, the actual situation of maintenance work, ICT utilization, and the introduction situation of the 3D
point cloud data. Despite all road authorities aim for preventive maintenance, lack of annual budget for
inspection and repair work results in insufficient maintenance management. The road structures have been 30
years since constructed. Low birth rate and aging cause a shortage of engineers in Thailand. Therefore, there
is a possibility to face accidents and increasing maintenance costs due to structural deterioration in 10 to 20
years. Moreover, in the next 20 years, 21 new expressways (total 6,600 km) are in the construction schedule,
and the introduction of ICT is required to promote efficient maintenance methods.

1) The Situation of Management Structure(Structure type / Deterioration)
The table 2 shows the management length by the structure type and description of main structure types for

each road authority.

Table 2 The Length by the Structural Type of Each Road Authorities in Thailand

Earth Work (\]?iralgfft) Tunnel Remark
DOH 51, 834km 15,593brgs | 12 Tunnels
EXAT 15km 193km — | 90% are concrete viaduct structures.
DMT — 21km — | Almost all lines are concrete viaduct structures.
BEM — 88km — | Almost all lines are concrete viaduct structures.
DRR 48,000km 4,100brgs | App. 10km | About 100 km are in the DID area.
PPP 6,600km — — | Atotal of 21 expressways are under planning
Scheme for the next 20 years.

Source: JICA study team based on the material received from each organization.




2) Road Maintenance Management and ICT Utilization

The table 3 summarizes the actual situation of road maintenance work for each road management organization.

All inspection and repair work is outsourcing. In case of pavement inspection, DOH conducts for 20,000 km

once a year or once in 2 years, once in 5 years in case of EXAT, once a year in case of DRR. Although BEM

does not have a particular frequency, it conducts road surface property surveys (IRI measurement), while DMT

conducts slip resistance once a year for concrete pavement.

Table 3 The Situation of Road Maintenance Work in Thailand

Road Maintenance / ICT Utilization

DOH

Regular pavement inspections are conducted on major roads (about 20,000 km) once every
1-2 years. Due to a lack of budget, the inspection is conducted in order of a priority depending
on the traffic volume.

GIS database "ROADNET" is utilized for managing rutting and IRI. It is possible to display
pavement inspection results and images and to check video images on a 5Sm pitch at the map.
HDM-4 (road maintenance supporting software developed by the World Bank) is used for
pavement inspection. Based on the inspection results, a 5-year repair-plan and a budget
request are designed.

Three institutions, Thammasat University, Chulalongkorn University, and local Consultant,
conducted road surveys mainly. The frequency of surveys varies depending on traffic volume.

EXAT

Surface inspection is conducted every day for 2km of approximately 20km. However, there
is a certain amount of emergency work every year.

The budget must be requested two years ago.

Road surface property (IRI measurement) inspection must be conducted once every five
years, however, it has not conducted sufficiently due to the lack of budget. The inspection is
outsourced due to the lack of equipment.

DMT

Maintenance work is conducted based on DOH management standards. However, the road
surface property index (IRI, rutting, crack rate) is not measured.

Basically, the pavement is concrete material instead of asphalt, hence the skid resistance
index is measured (once a year).

BEM

BEM examines the inspection results (including IRI measurement) which are measured by
DMT as outsourcing, then maintenance plan and budget are submitted to DOH.

Basically, the inspection is conducted once a year (DOH standard), however, due to lack of
budget, it is not possible to comply with the standard. The fact is that the road management
conducts in less stringent rules with the negotiation with DOH.

DRR

Conducting approximately 80,000 km of IRI measurement every year.
A 360-degree camera captures the image data for all routes under the jurisdiction (once a
year). Road safety audits conduct locations survey where traffic accidents frequently occur

and distribute information on the accidents on the internet.

Source: JICA study team

In Thailand, the number of inspection frequency* is not documented in law such as Japan, and inspections

are conducted periodically according to the standards of each road management organization. *In Japan,

inspections should be conducted every five years by close visual inspection which is described in Road Law

Enforcement Regulations (promulgated on March 31, 2014, enforced on July 1).




3) Utilization Status of MMS Vehicles and 3D Point Cloud Data

An omnidirectional image and video measurement using MMS vehicles are utilized in DMT, and DRR and
its measurement works are outsourced. BEM has also conducted trial measurements using MMS on some
routes. However, all road management organizations have not measured 3D point cloud data using MMS
vehicles and have not used them for actual maintenance work.

The Department of Lands (DOL), not a road management organization, has measured 3D point cloud data to
confirm the position of the signboards on the road and measure its dimensions. This method is used for
verifying signboard taxes which varying by size, and measuring its clearance.

II. The Demand for This Business
From the results of the formulation survey by this project, the marketability and growth potential of road
maintenance management work in Thailand were grasped. InfraDoctor satisfies the needs of Highway Related
Organizations in Thailand. The technology of the InfraDoctor proposed in this business enables the following:
pavement inspection (road surface property investigation) system that systematized from inspection results to
pavement repair planning using 3D point cloud data, and a database establishment service that supports
efficient management by associating GIS with road asset information.

On the other hand, University officials, who have received orders from Highway Related Organizations for
special bridge inspection work and database establishment, point out the necessity of an asset management
system by database using ICT to solve an issue in road management in Thailand. The issue is various data
mixed and not uniformed in inspection data management methods. It is also suggested that securing human
resources who can use advanced technologies such as Al is crucial.

Moreover, a workshop was held on 3rd December 2019 in this project for Road authorities and measurement
company et al. in Thailand to introduce the outline and functions of the proposed service, InfraDoctor, and to
confirm the formulation of the business model. The results of the questionnaire (Fig. 4, 5, 6) indicate the

suitability of pavement inspection and database establishment are practical.

Size Measurement 72% 28% 0%

2D CAD Creation 57% 39% 3%
Deformation Detecting 29% 64% 7%
3D CAD Creation 52% 45% 3%

3D Simulation 57% 39% 3%
Pavement Inspection 40% 55% 4%

GIS Database 51% 48% 1%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
High Demand Prospective Need Improvement

Source: JICA study team
Figure 4 The result of demand for InfraDoctor functions (84 responses)



= Additional Function

* Improvement

" Others

-Explanation of Deformation Detection function
*Technical knowledge and training to use Function
=Adaptation for railway and sewer pipe

*Damage detection *Reflection ratio of lane marker
= Water level *Volume Calculation
*Damage Analysis -Distance measurement of facilities

*Explanation of Symbol on the map
=Usability and Operation speed
*Multi language (Inc. Thai)

Source: JICA study team

Figure 5 The result of a request for InfraDoctor functions (27 responses)

» Safety

= Budget/System
Inspection
Database

" Others

| __ AN

*Ground settlement

+Difficulty of handling Various databases
*Updating inspection, damage record continually

*Maintenance work at high traffic volume route
Safety issue for worker. (lot of accidents)
*Traffic regulation at narrow space

= ‘ .—.
*Damage detection at invisible area
*Use of maintenance equipment at difficult access area

Limited budget / Priority of maintenance
*Appropriate frequency of inspection

Source: JICA study team

Figure 6 The result of an issue for road maintenance (20 responses)

III. The Target Customers of This Business and Their Purchasing-Power

The proposed service targets as customer segment a maintenance department of Highway Related

Organizations in Thailand that outsources maintenance work. The total road budget in Thailand is about one

trillion JPY, which is almost 10% of the total national budget. Among them, Figure 7 shows the maintenance

budget of DOH which manages relatively longer distances, including many viaducts, and conducts concessions

to private management companies. The maintenance budget for 2019 is about 600 billion JPY, and it is

increasing year by year. In particular, the ratio of "Special Maintenance and Rehabilitation" is large, and a

large amount of budget allocates to corrective maintenance, conservative treatment. Therefore, the demand for

efficient preventive maintenance would be high.

18,000
16,000

Million Bath

2012 2013 2014 2015

14,000
12,000
10,000
8,000
6,000
4,000
2,000
0

2016 2018 2019

¥ Rehabilitaion
B Periodic maintenance
= Routine maintenance

Source: JICA study team based on the material received from DOH.
Figure 7 Transition in the DOH Maintenance Budget



IV. The Situation of Required Infrastructure for The Business

1) Electronic Reference Point in Thailand

The proposed service requires the GNSS data observed at the electronic control point when acquiring 3D
point cloud data. There are currently about 200 electronic control points in Thailand. DOL (Department of
Land) and RTSD (Royal Surveying Authority of Thailand) manage most of the points, and there are plans to
arrange more than 100 electronic control points in the future. However, it is confirmed that the electronic
reference point is not necessarily required in the vicinity where measuring. It is possible to achieve the same
accuracy and results as the electronic reference point by installing the GNSS reference point at an appropriate
location within the range of the MMS vehicle, and observation of the GNSS data.

In the future, a unification of an electronic reference point data management and distribution services roll out
in Thailand. The dense of electronic reference network and data distribution service enable to reduce the
workload and its cost. In 2017, the Ministry of Land, Infrastructure, Transport and Tourism of Japan, and the
Ministry of Science and Technology of Thailand concluded a memorandum of cooperation on the
development of an electronic reference point network. The development of an electronic reference point
network has further promoted in Thailand.

2) Cloud Server

In the proposed service, data management runs on a cloud server from the viewpoint of convenience and cost
reduction. Cloud HM (Thai capital company), one of the candidates for a cloud server provider in the business
model, has received orders from government agencies and provides cloud services to Highway Related
Organizations. The security level is ISO / IEC 27001 (information security), CSA STAR (cloud security
certification), implementing risk management with acquiring MEF-CE 2.0 (service certification). There are
three data centers: two in Bangkok, and the rest in Chonburi for avoiding the risk of flood damage.

V. Competing Companies/Products/Services
According to the results of the formulating survey, there are only two measurement companies that have MMS
vehicles in Thailand: InfraPlus (a Thai-owned company) and MappointAsia(a Thai-owned company).
MappointAsia owns an MMS vehicle and a laser scanner of LIDAR USA, and has received orders for 3D
point cloud data measurement work from the Department of Lands (DOL), but has no work experience of
road maintenance. Similarly, InfraPlus has received orders of maintenance and management work (IRI
measurement) for 47,000km every year from the DRR the economic decline becomes worse and conducts
dimension measurement. Moreover, InfraPlus is providing services from data acquisition to the establishment

of asset management systems and application development.

Chapter 3. Possibility of Contribution to Achieving
1. Issues in Target Countries/Regions

Thailand, as the target country of this project, aims to achieve stable growth by breaking away from the
middle-income countries traps such as slower growth and maturation of society. There is a demanding need to
transform into a high value-added business that efficiently increases GDP with a small number of people for
the goal of “advanced industry.” In particular, the national strategy “Thailand 4.0”, promoted by the Thailand
government, is a vision to introduce advanced technologies and innovations to develop the industry and
achieve sustainable growth. In addition, the necessity of enhancing international competitiveness through
technology development and research with the collaboration of public-private partnerships utilizing ICT is
observed. Furthermore, the Voluntary National Review (VNR) of Thailand's SDGs at the United Nations High-
Level Political Forum (HLPF) states that the Thailand 4.0 policy and the SDGs are cooperative.



On the other hand, among the ASEAN countries, Thailand is a relatively aging society with a declining
birthrate. The population, which increases to about 70 million, enters the population onus phase at around
2020, and the production population aged 15 to 64 decreases. It is assumed that consumption, tax revenues, and
savings would shrink due to the aging of society. As a result, economic decline becomes worse (Figure 8).
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Source: JICA study team based on UN World Population Prospects 2019
Figure 8 The Demographic Trend of Thailand

Under such transformation in Thailand’s social structure, such as Japan, Highway Related Organizations as
main beneficiaries of this business suffers from deterioration of structures and a shortage of labor in the next
10 to 20 years. Road authorities concern about facing countermeasures against deterioration of structures, for
example, the increase of inspection and repair of infrastructure. With the limited budget constraints, the
establishment of efficient maintenance systems and technologies is an issue, while aiming to shift to the
preventive maintenance system. Specifically, DOH plans a road management system for digitalization using IT
technology through the development of cloud servers and the development of human resources, called Digital
Government. EXAT also promotes the implementation of ICT, including the establishment of a GIS database
by 2021.

In the Bangkok metropolitan area, traffic congestion has become severe due to the increase in automobile
traffic due to the concentration of population, resulting in economic loss and air pollution as serious problems.
There are concerns about the negative economic impact (welfare losses) and increased mortality. In recent
years, the economic loss caused by traffic congestion has risen to 160 billion JPY annually, and the fine
particulate matter PM2.5 in the atmosphere from vehicle emission gas has exceeded the affordable annual
average value of the WHO standards. There are also concerns that these environmental issues might affect
nearby residents.

Moreover, traffic accidents are serious in Thailand. The number of accidents has increased since 2013. Instead
of a decrease in injuries, the number of fatalities increase. According to the WHO (Global status report on road
safety 2018), the death toll from traffic accidents per 100,000 people in Thailand is 32.6 per year, ranking 9th
in the world (2nd in the 2015 survey). The DLT sets a goal of 10 people per 100,000 people per year by 2020,
although the achievement of this goal seems to be difficult. Furthermore, in terms of safety at Highway Related
Organizations, traffic accidents occur frequently during maintenance work on roads, and ensuring the safety of
workers and passing vehicles is also an important issue. From the above points, it is crucial for Highway
Related Organizations to ensure safe, secure and good environmental protection in the road network.
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Contribute to the Achievement of SDGs through This Business

I. Goals and Targets of SDGs Aiming to Contribute

(Goal 9]

“Improving resilient infrastructure, promoting inclusive and sustainable industrialization, and [FRes

expanding innovation” &

Target 9.b: "Supporting domestic technology development, research, and innovation in
developing countries through ensuring a policy environment that contributes to industrial diversification

and value-added to products."

(Goal 11}

“Making cities and human settlements inclusive, safe, resilient and, sustainable”

II.

Target 11.3: “By 2030, promoting inclusive and sustainable urbanization, enhancing the
capacity of all countries for participatory, and inclusive and sustainable human settlement planning and

management.”
Targetll.a: “Supporting good connections of the city with economic, social, and environmental aspects,
and also a good connection between peri-urban and rural areas though strengthening national and regional

development plans.”

Possibility of Contribution to SDGs
As described in the previous chapter, in Thailand, countermeasures against the deterioration of road
structures in an aging society are issues. The logics for contributing to each SDGs target using efficient road

maintenance by ICT proposed in this business are shown following.

Transferring the technology of utilizing 3D point cloud to road maintenance work, which is a Japanese
technology, and realizing the creation of added value in Thailand would contribute to target 9.b

"Supporting for technological development and innovation”

Specifically, the local measurement company in Thailand conducts 3D point cloud data measurement.
Ultimately, a local measurement company in Thailand processes a 3D point cloud data in-house.
Therefore, technology development in Thailand promotes, and the added value ratio of advanced

technology in total added value increases.

Productivity enhancement by improving the efficiency of road maintenance work and shifting to
preventive maintenance would contribute to Target 11.3 “Strengthen the capacity of sustainable human

settlement planning and management”

Specifically, it commits to a sustainable society by systematizing the results of pavement inspection
and drafting pavement repair plans through inspection surveys of road surface property utilizing ICT.
The lead time is reduced by 60%* compared to the conventional method to improve productivity.
*When a 100km pavement repair plan, survey/data analysis, report/repair plan is implemented on the

Metropolitan Expressway.
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Source: JICA study team (InfraDoctor website)

Figure 9 Example of work efficiency improvement by a pavement inspection system

Improving the safety of road maintenance work and creating an environment where road users can

enjoy safe and secure road infrastructure services would contribute to 11.a "Strengthen development

plans and support good connections between cities."

Specifically, measuring dimensions on the system using 3D point cloud data makes it possible to reduce
the number of lane restrictions, to improve the safety of workers working on motorway (reducing
accidents), and to reduce traffic congestion. It also contributes to improve the convenience of road
users and to strengthen the smooth and resilient road transport network function between cities.

Table 4 shows the short-term effects and the mid to long-term effects by introducing resources and

activities in order to contribute to achieving the SDGs.

Table 4 short-term effects and the mid to long-term effects

Recourses

Product: maintenance system using ICT (InfraDoctor)

Activities to Achieve
the SDGs

Implementation of the pilot project (acquisition of 3D point cloud data of
DOH routes/construction of structure database/ implementation of road surface
inspection)

Maintenance seminar for Highway Related Organizations

Joint development by industry (private measurement company), government
(road administrators), and academic organizations (university)

Expected Short-Term
Effects

Increasing the value-added rate of advanced technology in all added value.
Reducing accidents and traffic congestion by finding pavement damage, and
shortening repair time.

Improving work zone safety, and reducing maintenance costs by enhancing
road work and decreasing the number of regulations

Raising road users' satisfaction by improving driving performance.




II1.

3.
L.

Expected Mid to ¢
Long-Term Effects

By 2025, early road repairing ensures a smooth run, and it contributes to the
reduction of air pollution (incomplete combustion gas) and PM2.5 by reducing
environmental load.

By 2025, human resources trained in Thailand through technology transfer
expand to other ASEAN countries, contributing to the improvement of
maintenance capabilities.

By 2030, promoting the development of guidelines/standards/legal systems for
infrastructure maintenance performs (setting the statutory inspection
frequency).

Optimizing and reducing life cycle costs through preventive maintenance.

Source: JICA study team

The Ripple Effect in Value Chain

Goals 9 and 11, shown in the previous chapter, and are expected to contribute to the achievement of the

SDGs in “system development” and “service distribution” in the value chain. Moreover, this service also

expects a ripple effect on Goal 17 "Achieve the goal through partnership" in order to contribute to the

development of human resources for Thailand companies by obtaining an advice from Thailand academic

institutions by upgrading and improving InfraDoctor of Thai version in the series of value chains from 3D

point cloud data measurement, system development, service distribution, and its aftercare. Furthermore, it

has a ripple effect on Goal 15 "Reducing CO2 emissions" and Goal 3 "Health and welfare for all" by

reducing the number of traffic accidents with ensuring smooth running performance, and by reducing the

environmental burden of incompletely combusted gases. Based on the above assumption, Figure 10 shows

the contribution of this business model to the SDGs goals in each phase of the value chain.
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Figure 10 The Ripple Effect of the SDGs in the Value Chain of Proposed Business

The Opportunity of Cooperation with JICA Projects
SDGs Business Verification Survey

Based on the results of this project “Formulation Study,” in order to popularize the proposed service to

Highway Related Organizations in Thailand, implementing a pilot project is crucial for customers to

understand how efficient and effective functions the proposed service is. In the future, it is ideal to regard 3D

point data as their standard specifications of maintenance work. Moreover, form a verification Survey and

demonstration, it is necessary to make detail proposals for services under customer requests after conducting

specific examinations and lectures with customers. Furthermore, in order to realize the business model draft

created in this formulation study, the confirmation of a steadily business model is required.




II. Technical Cooperation Project
It is ideal for the introduction of proposed services in the capacity building project of the road and bridge
maintenance, and the capacity building project of the tunnel maintenance in Thailand. The technology transfer
of structures using 3D point cloud data and the improvement of maintenance capability (setting of inspection
frequency, etc.) can be expected.

III. The Training Program
It is possible to enlighten the importance of preventive maintenance by introducing InfraDoctor at the JICA
training program, then it is also expected to improve management ability to the countries that would face
structural deterioration in the future. In addition, it greatly contributes to road asset management training
including database establishment.

End of Report
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