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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 trust corporation shall be responsible for any loss or damages incurred by use of such
information provided in this report.
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This product easily records accurate rainfall data using a
tipping bucket rain gauge. It works with a very simple principle.
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Tipping parts
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Vi du vé nguwdng phat tin hiéu canh bao va bién phap rng pho.
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Unit Price Amount
No Item Unit | Qty (VND) (VND)

1 |Horizontal Boring ( By rotary Boring machine,6holes, f60, Length: 80m/ hole ) m 480 1,100,000 528,000,000

2 |Horizontal Boring ( By Sakkun) m 0 800,000 -
3 |Extensometer Installation ( S1 ~ S4) Set 4 45,000,000 180,000,000
4 Set 4 22,000,000 88,000,000
5 Set 1 59,300,000 59,300,000
6 Set 1 18,000,000 18,000,000
7 Set 1 39,000,000 39,000,000
8 m 80 86,000 6,880,000
9 Month | 24 2,800,000 67,200,000
10 Set 1 2,700,000 2,700,000
11 Set 1 1,170,000 1,170,000
12 |Data collection S1 ~ S4 time 1 20,000,000 20,000,000
13 |Geological survey boring B-01 m 15 1,400,000 21,000,000
14 |Underground water level Gauge Installation (15m, in B-1) set 1 10,000,000 10,000,000
15 |Maintenance 5 times / Year Time 10 15,000,000 150,000,000
16 |Mobization and Demobization equipments for boring Time 2 15,000,000 30,000,000
17 Month | 24 1,000,000 24,000,000
18 Month | 24 100,000 2,400,000
19 [UAV set 2 25,000,000 50,000,000
20 set 2 17,000,000 34,000,000
Total direct cost A 1,247,650,000
VAT 10% 124,765,000
Total direct cost 1,372,415,000
1VND=0.005940JPY ¥ 8,150,000

Unit Price Amount
No Item Unit | Qty (VND) (VND)

1 |Horizontal Boring ( By rotary Boring machine, f60, Length: 40m/ hole ) m 0 1,100,000 -
2 |Horizontal Boring ( By Sakkun,12holes, Length: 40m/ hole ) m 480 800,000 384,000,000
3 |Extensometer Installation ( S1 ~ S4) Set 4 45,000,000 180,000,000
4 Set 4 22,000,000 88,000,000
5 Set 2 59,300,000 118,600,000
6 Set 2 18,000,000 36,000,000
7 Set 1 39,000,000 39,000,000
8 m 80 86,000 6,880,000
9 Month | 24 2,800,000 67,200,000
10 Set 1 2,700,000 2,700,000
11 Set 1,170,000 1,170,000
12 | Data collection S1 ~ 54 time 1 20,000,000 20,000,000
13 | Geological survey boring B-1 B-2 m 20 1,400,000 28,000,000
14 |Underground water level Gauge Installation (10m, in B-1andB-2) set 2 10,000,000 20,000,000
15 | Maintenance 5 times / Year Time 10 12,000,000 120,000,000
16 |Mobization and Demobization equipments for boring Time 2 15,000,000 30,000,000
17 Month | 24 1,000,000 24,000,000
18 Month | 24 100,000 2,400,000
19 |UAVLP set 2 85,000,000 170,000,000
20 set 2 40,000,000 80,000,000
Total direct cost A 1,337,950,000
VAT 10% 133,795,000
Total direct cost 1,471,745,000
1VND=0.005940JPY ¥ 8,740,000
+ ¥ 16,890,000
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“\ SDGs Business Model Formulation Survey with the Private Sector for
the Solutions to Prevent Landslide Disaster in Vietham

OKUYAMA BORING CO.,LTD(Yokote,(Akita Pref.))/ OSASI TECHNOS INC.(Kochi,(Kochi Pref.))
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Development Issues Concerned in Disaster Risk
Reduction Sector .

Recently in the mountainous region of Vietnam, landslide disasters occurred in
roads and villages and caused hundreds of death of people during the past 3
years.

The Vietnam government has decided on an investment plan for natural
disaster mitigation projects from 2016 to 2020.

However, at present, it is difficult to implement any effective landslide
countermeasures due to technological and economic constraints.

There is a demand for monitoring, early warning system and engineering
countermeasure for landslide disaster.

-
Products/Technologies of the Company

The proposed “SOLUTIONS TO PREVENT LANDSLIDE DISASTER” consists of
three important elements: (D slope diagnosis, @ early warning system, @
emergency countermeasures.

Based on eight years of research experience in Vietnam, it is possible to deliver the
diagnose of the risk of landslide disasters accurately, at low cost and quickly.

It is possible to provide the most suitable monitoring instruments for the landslide
disaster early warning system.

Emergency groundwater drainage will be done using a simplified drilling system
(Karuwaza Sakkun) that is excellent in speed and economy.

~N

Survey Outline

Survey Duration: January 2020~ February 2023
Country/Area: Hanoi Capital and Northern provinces in Viethnam
Counterpart Agency: Vietnam Disaster Management Authority (VNDMA)
Survey Outline: According to the Foreign Ministry‘s Country Development
Cooperation Policy, disaster damage in Vietham is about 1.5% of GDP, hundreds
of people have been killed in landslide disasters that occur frequently on
mountainous roads and villages in Vietham in the past three years. The Vietnam
government has decided on an investment plan for natural disaster mitigation
projects from 2016 to 2020. According to JICA’s Development Issue No. 9-VT-1,
there is a demand for technology to grasp the conditions of landslide disasters,
monitoring, early warning system and engineering countermeasure for landslide
disaster. To address the above issues, the proposed “Solutions to Prevent
Landslide Disaster” can give the following expected results:

(@ Damage mitigation by landslide disaster prevention

(@ Cost reduction compared to post-landslide countermeasure

(@ Capacity development of landslide disaster prevention technology through

technology transfer

111
el

Simplified drilling system
(Karuwaza Sakkun)

P,

Concept figure of Investigation, Observation, -
18 people died in landslide disaster in

Monitoring, and Warning System.

Hoa Binh Province. [Source: nld.com.vn]

-
How to Approach to the Development Issues

With the cooperation of local partner companies, we will develop business using
“Solutions to Prevent Landslide Disaster” for government agencies and private
companies.

In the future, a joint venture with a local partner company will be established.
Participate in formulating a basic countermeasure plan (draft) for landslide
disaster prevention by the C/P, which will lead to the development of the
proposed business.

-
Expected Impact in the Country

« Reduction of human and economic loss due to landslide disaster

« Cost reduction of measures by disseminating effective preventive
measures

« Capacity development of landslide disaster prevention technology in
Vietnam through technology transfer

« Improvement of residents' awareness for disaster prevention by the

introduction of the early warning system

December 2022
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BACKGROUND

Recently in the mountainous region of Vietnam, landslide disasters occurred in roads and villages and
caused hundreds of deaths of people during the past 3 years. The Vietnam government has decided on an
investment plan for natural disaster mitigation projects from 2016 to 2020. There is a demand for
technology to grasp the situations of landslide disasters, monitoring, early warning system and engineering
countermeasure for landslide disaster. In response to the above issues, the proposed “Solutions to Prevent
Landslide Disaster” can give the following expected results: 1)Damage mitigation by landslide disaster
prevention, 2) Cost reduction compared to post-landslide countermeasure and 3) Capacity development of

landslide disaster prevention technology through technology transfer.

OUTLINE OF THE PILOT SURVEY FOR DISSEMINATING SME’S TECHNOLOGIES

(1) Purpose

The Feasibility Survey is conducted to examine the potential use of Japanese companies’ products and
technologies for Japanese ODA projects. The scope of the survey includes network building and
information gathering to develop ODA projects.

The purpose of the Survey is to "consider the applicability of the proposed solution as a preventive
measure to solve the development problem of mitigating the damage caused by landslide disasters in
Vietnam”, and to “summarize it as an ODA project plan." The survey policy is as follows:

1. Collect information to evaluate the superiority of the proposed solution as a preventive
measure and verify its local suitability. In consultations with the counterparts (C/ Ps),
formulate a project for dissemination, demonstration, and commercialization; and

2. Gather information necessary to evaluate the adequacy of business development, such as
surveys of business partners and business risks, review business models, and compose a

business plan.

(2) Activities
The following items are studied in this Survey.

Information gathering and analysis of the concerned developing issues
Confirmation and analysis of local suitability of the proposed products and technologies in
Vietnam
Information gathering and analysis of investment environment, regulations, and licenses
Market research and analysis
Research and analysis on competitors
Research and analysis on potential partner companies
Needs survey and consideration on the formulation of an ODA project
Holding a seminar and implementation of JICA Knowledge Co-Creation Program (PRIVATE
PARTNERSHIP) conducted in Japan
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Data collection, analysis and evaluation of development effect

(3) Information of Product/ Technology to be Provided

The proposed solution is a comprehensive solution for landslide disaster prevention measures,
including: 1) slope diagnosis; 2) early warning system; and 3) knowledge, technology and equipment
related to emergency response shown in Table 1. These provide economic and rational preventive measures

according to the current situation in Vietnam.

Table 1 Implementation Flow and Features of Landdlide Disaster Prevention Solution

Implementation
Flow

1) Slope Diagnosis | Diagnosis and analysis by doctors/ professional engineers familiar with slope

disastersin Japan and Vietnam
- Diagnose slope damage by conducting field surveys based on
survey experiences in landslide disasters and topographic/
geological expertise in Vietnam.

- Propose appropriate observation positions and specifications of
observation instruments based on the survey results.

- Predict the area affected by a collapse simulation that restores
and predicts disasters.

2) Early Warning | Establishment of alert evacuation system using slope observation through

System instruments and communication system

- Experience in observation at more than 100 sites in Japan and overseas, and slope
observation instruments (rain gauges, surface
extensometers, etc.) that have been introduced in 47
prefectures

- A support system (data transfer and packet
communication settings) has been established by a
local electronics company

- Possible to share information with counterparts and
related organizations

- Possible to conduct non-stop monitoring precipitation and surface expansion and

Features of Landdlide Disaster Prevention Solution

contraction
3) Emergency S|mpledr|II|ng system " Karuwaza Sakkun"
Response + Compact and lightweight, capable of manual construction, excellent in speed and

economy slope drainage by "Karuwaza Sakkun"

- Joint development with NEXCO Engineering Tohoku

- Achievement of 3.6 km of excavation length (until March 2018), many achievements
minimizing damage to houses, etc.

Instruments and functions of early warning system are following.
1. On-site Instrument
Ground extensometer: Measures the amount of displacement of a landslide
Rain gauge: Measures the amount of rainfall in landslide areas
Transmitter: Sends the data of ground extensometer and rain gauge to the management server
Rotary Beacon Light / Warning Horn: Inform the danger when the amount of rainfall or displacement

becomes large

2. Waring System
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Management server: Receive the data of the ground extensometer and rain gauge

Cloud monitoring:

» Display the data from ground extensometers and rain gauges on a personal computer or smart phone

through the Internet.

»  Send an alarm email when the amount of rainfall or displacement becomes large.

(4) Counterpart Organization
MARD/VNDMA, with the assistance of DARD of Yen Bai Provincial Government

(5) Target Area and Beneficiaries

Landslide side area at Mu Cang Chai Town and Tram Tau Town, in Yen Bai Province

(6) Duration
From January 2020 to February 2023

(7) Survey Schedule

The survey schedule and outline are presented in Table 2.

Table 2 Survey Outline and Tentative Time Schedule

Survey Period Detailed Survey Item Place

v Collect extensive information on development * VNDMA of MARD
issues, investment environment, organizations and Partner candidate
systems, etc. companies, etc.

Ist Feb, 2020 | S}‘Zart discussions on C/P and the ODA project,
including confirmation of candidate sites, and visit
promising candidate sites.
v Conduct site surveys of two candidate sites for an VNDMA of MARD
Ind May, 2022 dODA projegt and early warning system * Yen Bai Provincial
emonstration sites. Government

v" Consult with the provincial government.

v" Discuss with the VNDMA and local governments VNDMA of MARD
on the preparation for the seminar and the outline and local governments
of the ODA project. Partner candidate

3rd Jul, 2022 v TInstall and conduct preliminary tests on early companies
warning systems. local geological

v Discuss business development with concerned companies
authorities.

v Hold demonstrations and seminars and conduct VNDMA of MARD
questionnaires for participants. and local governments

v' Check instrument installation status and local geological
observation results. companies

4th Sep, 2022 | v Conduct detailed discussions on the SDGs business Demonstration sites
verification project plan through the ODA scheme JETRO Hanoi Office
and estimate project costs. Lease company

v' Continue discussions with business partners about
business development.

v Discuss the SDGs business verification project plan |- VNDMA of MARD
with C/P. and local governments

Sth Nov, 2022 |, Summarize the own business plan. Partner candidate
companies
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3.  ACHIEVEMENT OF THE SURVEY

The outline of the results of this survey is summarized below.

(1) Information gathering and analysis of the concerned developing issues

The government of Vietnam has made a signature and approved the project "Zoning for Investigation,
Evaluation and Warning of Landslide Risk in the Mountainous Areas of Vietnam" to alleviate human and
property damage caused by landslides occurring repeatedly (Document No. 351/QD-TTg). In response to the
decision, VIGMR has created and released landslide maps distributed in the mountainous and central regions
of Vietnam by November 2022. With these maps, it is expected to avoid or reduce the damage by evacuation
from landslides that often take place during the typhoon season. According to VIGMR, there are approximately
10,266 landslide sites even in the northern mountainous region. Among them, 2,110 sites have potential of large-
scale, high-risk landslides with large displacements.

As the next step, relatively inexpensive and cost-effective countermeasures to monitor landslide
displacement and alert warnings, as well as implementation of emergency measures, are considered. When the
JICA survey team held a meeting with VIGMR in November 2022, VIGMR stated that they considered
constructing an early warning system against landslides as a project starting from 2023. In addition, as the
results of a questionnaire survey for the participants in the JICA seminar held in October 2022, local government
officials in charge of disaster prevention in mountainous areas highly evaluated the early warning system and
emergency measures such as simplified groundwater drainage work shown in the presentation.

In view of the above, to reduce human life and economic loss repeatedly caused by landslides, the
construction of early warning systems as non-structural measures and the implementation of simplified
groundwater drainage works that are inexpensive and highly versatile are expected in many locations
(Reference: Piéu tra danh gia va phan ving canh bao nguy co trugt 1o dat da cac ving mién nai Vit Nam

(itst.gov.vn) Last accessed December 22, 2022)

(2) Confirmation and analysis of local suitability of the proposed products and technologies in Vietnam
Among the three technologies of the proponent company shown in Tablel, the applicability of (1) Slope
Diagnosis and (2) Early Warning System have been confirmed in Mu Cang Chai District, Yen Bai Province. As
for (1), slope diagnosis was implemented by terrain analysis and simulation using drones. As for (2), the JICA
survey team demonstrated the data viewing of the displacement by extensometer and rainfall amount and alert
through the cloud service. As a result, the seminar participants had good impressions for slope diagnosis in
terms of the analysis accuracy and understandability. JICA survey team entrusted local residents with support
of installation and management of the early warning system. In addition, by purchasing timber and bamboo
around the project site, it cost inexpensive, and response system was created against theft or anomalies with the
support of local residents. From the above, JICA survey team believes that (1) and (2) are excellent technologies
in terms of local adaptability. As for (3) Emergency Response in Table 1, the simplified groundwater drainage

work using Karuwaza Sakkun was introduced through the video in Vietnamese. Besides, the proponent

42



explained the actual machine when representatives from the local government officials came to Japan. JICA
survey team received many opinions saying that they expect to implement it in Vietnam as soon as possible.
Therefore, it is necessary to confirm and analyze suitability by conducting verification activities of local

suitability through a project such as ODA projects in the future.

(3) Information gathering and analysis of investment environment, regulations, and licenses
* Laws and Regulations
Laws and regulations related to landslide prevention measures are presented below.
“Law on Natural Disaster Prevention and Control (2013)”
Decision 46/2014/QDD-TTg”: Circular on natural disaster forecasting, warning and communication for
natural disaster prevention, response, and compensation.

No legal system for landslide has been enacted to systematically implement classification of disaster types,
risk analysis, monitoring of dangerous spots, hardware countermeasures, early warning, and post-disaster
assessment. In addition, forecasts and warnings specifically for landslide disasters has not been institutionalized.

+ Establishment of Standards

Regarding Vietnamese standards, there are no standards applied to landslide prevention solutions including

early warning systems. It is necessary for the proponent to establish a new standard (TCCS) for proposed

products to extend their business to a public sector.

(4) Market research and analysis

According to VIGMR, there are more than 10,000 landslide sites in Vietnam. Among them, 2,110 sites are
quite large-scale, large-displacement, and dangerous landslide sites. Including the business development of the
proposed products for these sites, response to landslide disasters that occur every year, and emergency measures
for embankment deformation along expressways, the market size in the next 10 years is estimated to be 10

billion yen.

(5) Research and analysis on competitors

As to competing products for Karuwaza Sakkun, a Vietnamese private company told that they had used a
similar product made in South Africa. According to another Vietnamese road construction company, sometimes
boreholes are drilled at the slopes for road slope protection by using similar Chinese boring machines. There
are many potential sites along the Vietnamese expressways where Karuwaza Sakkun can be applied effectively
at reasonable cost. If so, water drainage work using Karuwaza Sakkun will be utilized widely in Vietnam.
Although MARD is the C/P, JICA survey team was advised to approach MOT as well.

As for the early warning system, GEVI distributes extensometers made by GEOKON (USA). About three
units are sold each year and used in university research and local government projects. Inclinometers are often
used for the same purpose. GEVI also offers remote monitoring services.

Most of the equipment VIGMR uses in its research is made in Taiwan. VIGMR says they use overseas

products at present but in the future consider promoting technical transfer to Vietnam, based on the knowledge
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and experience from utilization of those products. While the Taiwanese system monitors the entire river basin,
Osashi Technos’ equipment is aimed at monitoring specific landslides and is cheaper than the Taiwanese product.

A JICA expert said that similar products made in Vietnam probably do not exist.

(6) Research and analysis on potential partner companies
Considering the results of the interview survey, JICA survey team decides that local partner companies
should be selected based on the following criteria.
Prefer a former state-owned company with a network of government officials for a public sector.
Prefer a company running a joint venture with a Japanese company, as it understands Japanese
corporate culture.
A local company is better, as the labor cost is low and it is familiar with local business customs.
Based on these criteria, the proponent company selected Golden Earth of the FECON Group as the best

partner candidate.

(7) Needs survey and consideration on the formulation of an ODA project
In this study, the early warning system has been demonstrated for four months. However, in the JICA

verification survey, demonstration activities will be implemented, focusing on the following important points.
Implement slope diagnosis, early warning system, and groundwater drainage work in areas with
high landslide risk and confirm if these technologies are effective also in Vietnam.
Determine the depth of the slip surface by boring survey and design the best locations for the
groundwater drainage work. At the same time, the effect of reducing landslide displacement due to
lowering of groundwater level must be compared and studied.
The cost for the slope diagnosis and early warning system will be estimated by asking quotations to
GE and kFh. Consider realistic pricing, cost reduction, and profit securing for business development
based on the interviews with VNDMA and DARD of each province during JICA Verification Survey.

Evaluate conformity to Vietnamese technical and quality standards.

(8) Holding a seminar and implementation of JICA Knowledge Co-Creation Program (PRIVATE
PARTNERSHIP) conducted in Japan
A kickoff seminar was held for the introduction of the solution of the proponent and situation of landslide
issues in Vietnam in February 2020. In October 2022, another seminar was held mainly to report the results and
output of the pilot project in Mu Cang Chai town.
As a JICA Knowledge Co-Creation Program, JICA survey team invited some officers to Japan and

introduced Karuwaza Sakkun and the locations installing early warning systems.
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(9) Data collection, analysis and evaluation of development effect

According to "National Report, 2020 Progress of Five-Year—Implementation of Sustainable Development
Goals" issued by the Vietnamese government, the Vietnamese government's disaster prevention activities are
gradually changing from passive responses to active disaster prevention.

Although the Vietnamese government has implemented many activities in disaster prevention, it says the
capacity to respond to climate change and natural disasters is limited. Since the impact of climate change and
natural disasters is unpredictable, it is considered that further disaster prevention measures are necessary.

If the proponent’ solution to prevent landside is utilized in Vietham Governmental projects in the future, the
proponent can contribute to the development issues which the Government has been tackling. However, the
quantitative evaluation seems difficult, as no one predicts affections of climate change and natural disasters.
Natural disasters, however, are supposed to become severe. Therefore, it is expected that the development effects
will increase by the business expansion of the proponent company.

Prediction of landslide disasters and implementation of emergency measures can reduce the damage to
human life and property of the residents who lives in mountainous areas. In addition, the impact on the traffic

and the economy caused by road blockages due to landslides along the road can be mitigated.
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4.

FUTURE PROSPECTS
(1) Impact and Effect on the Concerned Development Issues through Business Development of the
Product/ Technology in the Surveyed Country

Simplified groundwater drainage work by Sakkun makes soil surface layer stable, which prevents
landslide and save damage by landslide.
Early warning system informs governmental officers and residents near the site, which enables the
residents to evacuate from the site.
Vietnam can prevent damage caused by landslide by applying these technologies across the

Vietnam, especially northern and central mountainous area.

(2) Lessons Learned and Recommendation through the Survey
It is essential to make a local business partner to run the business in Vietnam.
Joint study and evaluation for the proposed Japanese products and technologies with governmental

and academic experts is effective to start business in Vietnam.
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