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HidiL : Transport Engineering Design Inc. (TEDI)
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HidiL : Transport Engineering Design Inc. (TEDI)
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SDGs Business Model Formulation Survey with the Private Sector for the

CLMATE
ACTION

Prevention of Shallow Landslides by Utilizing Slope Protection for Roads

9 )
jica

Rontai Co., Ltd. (Moriguchi, Osaka Pref.}

- = N\ - A
Development Issues Concerned in the Products/Technologies of the Company
Environmental Sector Erosion prevention vegetation sheet (Quilket)

» Slope collapse and landslides due to heavy rains and typhoons occur - The proposed product is effective in preventing landslides and
annually on highways and other roads. Large amounts of debris slide erosion to slopes, suppressing surface collapse of the slope, by
onto the roads, resulting in fatalities and long-term road closures. allowing for initial drainage of rainwater and greening of the entire

; ; slope.
- Over five years, natural disaster has caused an average of 161.5 o . . . .
billion yen in losses, which is approximately 2.7% of Vietnam's national - As constructhn is s!mple, it can fa_cultate the swift implementation
budget of slope protection (disaster prevention).

N AN £,

Survey Outline
+ Survey Duration: February 2020 — May 2022
+ Country/Area: Hanoi, Ho Chi Minh, and Da Nang, Vietnam
+ Name of Counterpart Candidate: Directorate for Roads of Viet Nam,
Ministry of Transport
- Survey Overview: In this survey, we will collaborate with the C/P candidate
to verify how to use slope protection works effectively in Vietnam. By
introducing and testing the proposed product, we will aim to formulate an ODA
project. Following this survey, we will use the verification survey scheme and 2 * 5 : )
prepare to obtain TCCS technical standard certification. Erosion prevention vegetation sheet (Quilket)

3 N o : h
How to Approach the Development Issues Expected Impact in the Country
- Through the formulation survey, verification survey, and obtaining TCCS = The Quilket that prevents the surface collapse of the road
certification, we will establish a production system in Vietnam and make slope according to TCCS will be recognized by the Ministry of
and expand sales of low-priced and high-quality slope protection (disaster Transport, etc., and will spread throughout Vietnam, reducing
prevention) products suited to Vietnam. the damage caused by disasters.

- In addition to road projects, the proposed technology will also be - Dissemination and promotion of disaster prevention
developed for other public projects (such as airports) and private projects technology will contribute to the development of sustainable
(such as industrial parks) with slopes, and help facilitate slope disaster infrastructure and reduce the human and economic losses due
prevention in Vietnam. to disaster.
- Furthermore, by facilitating the development of resilient
o _J | infrastructure, the lives of citizens can be improved and made
\more secure. y,

As of April 2022
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“SDGs Business Model Formulation Survey with
the Private Sector for the Prevention of Shallow

Landslides by Utilizing Slope Protection for Roads”

Project Outline

Vietnam

May 2022

Rontai Co., Ltd.
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1. Purpose of the Survey

Approximately 70% of national highways in Vietnam are in areas with slopes and as
many roads pass through mountainous regions, annually a large amount of debris
enters into roads due to landslides and slope failures accompanying heavy rains and
typhoons.

Rontai’s proposed technology helps facilitate swift handling of rainwater from an
early phase. Furthermore, greening of the slopes helps to secure the slope surfaces,
preventing soil runoff, erosion, and slope surface collapse. These two functions help to
prevent slope failure.

It is believed that the introduction of this technology into Vietnam will prevent slope
failure, prevent road disasters and lead to developing high quality infrastructure to
contribute to industrial development.

In this survey, the actual situations of slopes in Vietnam (including actual sites of
slope failure and confirmation of the stability of slopes) with the cooperation of
Directorate for Roads of Vietnam, Ministry of Transportation (MOT DRVN) and an
investigation of slope surface soil and seed selection was conducted. Additionally, the
process for applying for Technical Standard Certification (TCCS) was confirmed.

2. Concerned Development Issues

In Vietnam, annually occurring heavy rains and typhoons cause slope failures and
landslides that result in casualties and long-term road closures on highways on other
roads. The economic losses due to natural disasters totaled 198.5 billion Japanese yen
(JPY) in 2016, 288 billion JPY in 2017, 100 billion JPY in 2018, 34.3 billion JPY in
2019, and 187 billion JPY in 2020 for a total loss of 807.8 billion JPY yen over the five-
year period. Although the number of typhoons to hit Vietnam differs from year to year,
resulting in large differences in cost of damages between years, this comes to an
average loss of 161.5 billion JPY due to natural disasters annually, which is an
economic loss equivalent to 2.7% of Vietnam’s national budget.

For the purpose of disaster prevention, the Vietnamese government developed the
“National Strategy for Natural Disaster Prevention Response and Mitigation to 2020”
(2007.11) followed by the “National Strategy on Natural Disaster Prevention and
Control through 2030, with a vision toward 2050” (2021.3). The newer version of
national strategy did not include any significant updates regarding measures for
slopes, indicating a lack of resolution for reducing losses due to national disaster. The
lack of a fundamental solution is a major challenge as there are no concrete details
regarding measures for disaster prevention on slopes detailed.

The Ministry of Transportation has jurisdiction over highways and roads and in
central Vietnam, under the jurisdiction of Directorate for roads of Vietnam,
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Department of Road Management 2 (DRVN DRMZ2), which is particularly prone to
typhoon damage, typhoons caused 2,000,000 m' of sediment to slide from the slopes in
2020, causing significant damage.

MOT issued Circular No. 03/2019/TT-BGTVT dated March, 2019 on road traffic-
related natural disaster management and recovery, but the only mention of disaster
prevention for slopes is “prevent long-term traffic blockage due to slope failure” without
any details about specific measures. MOT is currently examining specific prevention
measures and recognizes the urgency of establishing immediate measures to prevent

slope failure.

3. Products and Technologies
3.1 Outline of Products and Technologies

The cause of slope failure is collapse of the surface layer of the slope caused by slope
erosion due to rain. As shown in the figure below, if the slope surface is exposed to
rainwater in bare soil conditions, the surface layer will erode and collapse over time. The
proposed product is a vegetation sheet, Quilket, with enhanced functions to prevent
erosion of the slope and landslides caused by rainwater. Slope protection through
greening is a disaster and environmental technology that was developed as a method to
prevent slope surface collapse.

< Proposed Product Features>
Prior to the development of vegetation

sheets, greening was performed using :
mechanical spraying, which results in ‘““

Mechanism of Slope Surface Collapse

inconsistent quality as it is based on the bare soil conditions =>rainfall => erosion = surface layer collapse
skills of the operator. In contrast, Mechanism of Quilket's Erosion Prevention

Full greening combined
vegetation sheets are produced in a Erosion

factory, have consistent quality, and its

installation is easier than other methods, ‘ ‘ ¥ -
facilitating speedy slope covering work. bare sl condtions ="™'22t" °’=>t}z§£££:=°:%ﬁ:ﬁ§“:ef:gf;"gg::;;;;n
The proposed product is not only a

vegetation she(?t of consistent quality  Figure 1 Mechanism of slope failure and
assurance that is easy to install, but also
it can respond to heavy rainfall by
enhancing erosion and landslide technology

protection functionality.

the effectiveness of the proposed
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Table 1 Features of the Proposed Product

In addition to the drainage function of the non-woven fabric, there is also a
. . water-retaining agent sandwiched between layer of the non-woven fabric,
el Droinage finction which absorbs rainwater and expands, helping to make paths to further
promote rainwater drainage.
Landslide . . .
Feature2 | prevention The weight of the non-woven fabric and water retention agent that absorbs
function rainwater stabilizes the entire slope surface and prevents landslides.
Complete By covering the slope with seeds and fertilizer, complete greening is possible
Feature 3 . .
greening in about two months.
Feature 4 Ease of Machinery is unnecessary. Installation is simple and possible by hand using
installation just a hammer and scissors.

3.2 Conformity Verification of Products and Technologies to Vietnam

During a preliminary study for infrastructure development in Vietnam, the slopes of
highways were verified and it was judged that the proposed product would be
sufficiently effective at slope protection. The business model formulation survey verified
the suitability of the proposed product to Vietnam.

In order to expand slope greening and disaster prevention business in Vietnam, it is
necessary to have specifications matching the proposed product be included in the terms
of reference of public words. The business model formulation survey revealed that
obtaining TCCS technical certification would be required to this end.

Table 2 Verification of Suitability to Vietnam as Conducted in the Business Model

Formulation Survey

1. Verification of the cultivation status of seeds used in greening in Vietnam
Seeds 2. Verification of seeds that can be procured (imported) into Vietnam
3. Verification of germination of procurable seeds (confirmation of adaptability to
climate)
Technology Verification of needs for the proposed technology
Price Verification of the price difference between the proposed technology and
existing greening methods
Regulations Verification of regulations related to the proposed technology
Permits and licenses | Verification of process for obtaining TCCS technical certification

4. Proposed ODA Projects and Expected Impact
4.1 Proposed ODA Project
It is aimed 1is to formulate an ODA project utilizing the proposed technology by
confirming the usefulness of the proposed technology for slope protection work using
greening through introducing and testing the proposed technology. Following this

business formulation survey, it is intended to conduct a business verification survey,
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during which an application for the TCCS technical certification with specifications
localized to Vietnam will be submitted, with the aim of reducing damage due to slope
failures.

The effectiveness of the proposed method at slope erosion and surface layer collapse
through greening will be confirmed through the demonstration of the proposed method.
In addition, necessary preparations will be made for the counterpart MOT DRVN in order
to obtain TCCS for the proposed slope greening product.

Output 1: Conduct a demonstration of the proposed technology.

Output 2: Make preparations to obtain TCCS technical approval for the proposed

technology, recognizing the method’s effectiveness.

Output 3: Organize seminars for government officials and PPP business operators to

raise awareness about the proposed technology.

4.2 Expected Impact

Disaster prevention measures are being implemented using existing slope protection
technologies in Vietnam. However, countermeasures using the limited selection of
methods have not been effective, and surface collapse has continued to occur.

There are instances of surface collapse in areas where protection measures are already
in place, which is an issue as no further concrete measures have been taken to prevent
further slope failures.

Surface collapse is generally caused by rain water, so the ability to handle rainwater
is a key factor.

The proposing company’s vegetation sheets facilitate swift handling of rainwater from
an early stage, and once the vegetation grows and greening has been completed, it
provides slope protection against landslides, erosion, and surface layer collapse.
Specifically, the proposed product uses seeds that have been selected to have the greatest
long-term effects for disaster prevention. Additionally, as it takes about 2-3 months for
Quilket vegetation sheets germinate and grow into plants (which protects the surface
layer of slopes) after installation, this proposed product was designed to facilitate
drainage in the period before the vegetation is grown. These functions make the proposed
product effective at preventing slope surface collapse.

It is believed that the implementation of the proposed technology has a high probability
of solving the slope failure issue. Furthermore, having an increased number of options
for slope disaster countermeasures contributes to the development of concrete measures
and assist in solving the current issue. The proposed greening technology also as

environmental benefits.
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5. Intended Business Development

+ Preparations for obtaining TCCS with MOT DRVN will lead to MOT DRVN being able
to obtain TCCS and issue an official announcement.

+ By issuing an announcement regarding the TCCS, MOT DRVN will create an
environment where the proposed product develops a good reputation and is easy to
disseminate among organizations that make decisions about public works projects
(MOT, MARD, MOC, CMSC) and organizations that implement (order) public works
projects (DRVN DRM, PMU, VEC, and private investors).

- Agencies implementing (ordering) public works projects contract with design firms
(consultants). Therefore, by sharing TCCS certified specifications to design firms, it
can be expected that the proposed product could be included in design documents,
facilitating business expansion.

+ Public works implemented (ordered) by public works implementing agencies are
awarded to local construction companies, local slope works construction companies,
and local traders, so the inclusion of the proposed product in design documents can
result in sales.

* Profits can arise from selling the proposed product to construction contractors.
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6. Survey Outline and Schedule
6.1 Outline of Verification Survey
The following table gives an overview of the verification survey. The most important
outcome 1s that the counterpart in Vietnam and related agencies utilize the proposed
product and implement appropriate greening of slopes to prevent slope failure.

The five outputs of the verification survey and main activities are as follows.

Table 3 Survey Outline

Outcome:
1. The effectiveness of the proposed method for preventing landslides, erosion, and slope
surface collapse are verified through the demonstration.
2. Necessary preparations for obtaining TCCS technical certification are made for the
counterpart, MOT DRVN.

Outputs: Proposed activities:
Output 1: Confirmation of test construction Activity 1: Confirmation with the counterpart
Output 2: Survey of the test construction site regarding cost for implementation and its

Output 3: Procurement of materials and | impacts
machinery  necessary and  planning, | Activity 2: Surveying of test construction site
preparations, and execution of construction development of construction plan (including
Output  4:  Verification of suitability | engineering works)
(effectiveness) of the proposed product for the | Activity 3: Preparations to procure materials

location and machinery necessary for construction

Output 5: Dissemination activities for the | Activity 4: Design of format for monitoring

proposed method items at construction sites for the
demonstration

Activity 5: Summarize the results of the
demonstration, organize data on the status of
dissemination activities, and other
preparations for obtaining the TCCS
technical standards
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6.2 Schedule of Verification Survey
With an aim of technical registration of the proposed method in Vietnam through the

JICA SDGs Business Verification Survey with the Private Sector, it is assumed that
manufacturing and sales of the proposed product will begin from 2026. The schedule is

outlined in the following chart.

Table 4 Business Development Schedule

2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028

| 5DGs Business Mode!
| Formulation Survey with |[ ::»
the Private Sector

| 5DGs Business
Verification Survey with {
the Private Sector L /]
{__(TCCS preparation) |

Obtain TCCS technical
certification

Begin
_ manufacturing/ sales
(Praparation of .

| manufaciuring system) “T
(Preparation of sales S e

| - S¥siem! — [ s i
&5 expansion 1o
ASEAN =
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