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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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Chapter 1 Development Issue of the Target Country
1-1 Development Issue of the Target Country
Urban air pollution due to mass coal consumption is a severe problem in Ulaanbaatar, the
capital of Mongolia. Population concentration is increasing the workload of thermal power
station, heating boiler facility, coal water heater, and ger stove. Air pollutant concentration

1s exceeding the environmental standard for a long period of time.

300.0
—S02[ppb]
=——NO2[ppb]
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—PM2.5[ug/m3]
200.0
150.0
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(4]

Figure: Air Pollutant Concentration in Ulaanbaatar (FY2008 to FY2018)

(Dotted lines show the environmental standard of air pollutant concentration (annual average))

Regarding the transition of coal consumption, consumption caused by ger stove is gradually
decreasing, but total consumption is increasing. Also, high air pollutant concentration of raw
coal (per consumption) has been pointed out, leading to the prediction that ger stove has
significant effect on air pollution. Also, air pollution is suspected to have negative effect on
human health, such as respiratory tract infections, pneumonia, fetal growth retardation,
childbirth (preterm birth, developmental disorders, spontaneous abortion), bronchitis, and
asthma.

Table: Transition of coal consumption per heating equipment in Mongoliavii



1-2 Development Plan, Public Policy, and Law related to Development Issue

National Committee on Reducing Environmental Pollution (NCREP) is a national agency
established to mitigate environmental pollution of Mongolia. Aiming to mitigate air pollution,
water pollution, and soil contamination, NCREP coordinate policies and ensure activity
cooperation.

Also, as an air pollution countermeasure, 7 types of financial resources were integrated
under the Law of Mongolia on government special funds of 2019. The fund is utilized for 10
types of countermeasure including air pollution.

1-2-1 Mongolia National Program for Reducing Air and Environmental Pollution

Government of Mongolia adopted Mongolia National Program for Reducing Air and
Environmental Pollution in FY2017. In order to reduce 80% of air pollution by 2025, the plan
consists 60 business plans aiming to achieve objectives such as urban planning improvement,
infrastructure development/ improvement, restriction on use of raw coal, local development,
and improvement of excess concentration of population.

1-2-2 Green Loan

As one of the financial policy promoted by Ministry of Environment and Tourism and
NCREP, small equipment that reduces environmental burden (Currently 3 types of
equipment: insulation of private houses at ger area, electric stove, and eco-friendly toilet) can
be purchased using loan with low interest rate. There are only three financial institution
permitted to issue Green Loan within Mongolia, and with their approval, loan interest rate
can be lowered to a maximum of 8%.

1-2-3 Prohibition of Raw Coal

In Mongolia, especially in ger area, low quality raw coal that releases mass amount of soot
dust was frequently used due to its cheapness. However, in May 15, 2019, Mongolia’s
government prohibited the use and import of raw coal, and instead, use of improved fuel
processed to reduce soot dust and sulfur dioxide (Oval briquette: A solid fuel in which
anthracite and other compounds are blended into an oval or similar shape) is recommended

to be used.

Chapter 2 Proposing Company and their Product/Technology
2-1 Overview of Proposing Product/Technology
2-1-1 Targeting Market
“Insulation material of building” is target market of the proposing product. However, unlike
products listed below that completely competes against each other as insulation material,
“Insulation paint” has distinctive feature in which it can provide synergy effect by collaborating
with insulation materials. Also, within Mongolia, there are no product that is clearly sold as

“Insulation paint”.



Table: Major Products in Insulation Material Market

Insulation Material

Fiber Glass wool Cotton-like insulator made of ultra-fine short fiberglass
Rock wool Material widely spread as an alternative to asbestos
Insulation board Material made from waste wood chips
Wool insulator Insulator made of wool
Cellulose fiber A mixture of wood fiber and chemical substances
Foam Rigid urethane foam Plastic material with improved heat insulation ability
Plastic Bead method polystyrene foam | Foamed and molded polystyrene
Phenol foam Excellent flame retardancy and resistance; high workability

2-1-2 Overview of Proposed Product/ Technology
(1) Characteristic of the Product
Luminoustar is an insulation paint than has high insulation ability, scalability, and
durability. Due to these characteristics, it has high adaptability to buildings in Mongolia
including ger. Also, when painted on outer wall such as roof, Luminoustar will provide heat

shielding effect, which leads to higher energy and economic efficiency.

1.High heat insulation ability
Has thermal conductivity of 0.09w/(m-k), which is higher compared to other insulation material.
Condensation could also be prevented by the product.

2.High scalability
Coating film can stretch more than 250%, which can cover the cracks to preserve aesthetics.

3.High durability
Had a result of over 5000 hours, in JIS K 5600-7-7 duration test.
It is without crack, bulge, peeling or discoloration, and can keep aesthetics for long period.

4.High adhesibility
Adhesibility of 4 times more than JIS standard (Can be used for long period without peeling).
5. Maintain temperature inside the building

Maintain temperature both in summer and in winter. o
Because Mongolia is inland

6. Without environmental load country and has high
Paint is aqueous, making it to be ecofriendly and export cost,
unharmful to human health. LUMINOUSTAR (insulation

7. Is waterproof and has sound reduction quality paint)’ s characteristic to
Paint is waterproof, which can save energy and prevent be light weight/ easy to
rain leakage at the same time. It also has sound use make it to be strong
reduction quality which prevent sound leakage. candidate as a future

8. Energy saving export product

Prevent temperature change in building and UV degradation,
control condensation to prevent corrosion, and can save energy.
It offers life extension to buildings and produce economic effect.

Figure: Characteristic of Luminoustar

(2) Specification and Price of the Product/ Technology

Luminoustar is sold in a can of 12kg (18L). 0.3kg (0.2mm coating, painted twice) of
Luminoustar is needed to paint 1m2, which single can is enough to paint 40m2. Luminoustar is
sold 25,000yen per can in Japan, but including transportation fee and custom tax, it will be
30,000yen per can in the initial phase of the project.
(3) Sales result in Japan

About 2,000 cans were sold in Japan in FY2020 and was installed in various types of
building including public facilities/ buildings, condominiums/ general housings, commercial
facilities, and warehouses. Also, proposing company is currently collaborating with the
domestic house making company and building material company to develop new building

material using Luminoustar.



2-2 Local Compatibility of Proposed Product/ Technology
2-2-1 Local Compatibility (Technical)
(1) Result of Field Verification
Predicting that ger could acquire heating effect equivalent to general insulator by painting
both side (inside and outside of the ger), field verification was implemented.

Implementation site of the Verification (in Ulaanbaatar City)

i LUMINOUSTAR

[Ger A) [Ger C] Painted Area i
[Ger B] [Ger D]

M [

Figure: Field Verification of Luminoustar on Ger A,B,C, and D (Image)

As aresult, during the period when lowest temperature was recorded, Ger A (painted both side)
and Ger D (without paint) had an average temperature difference (100cm above the ground) of
about 6.5 degrees, proving that Luminoustar has high insulation effect even in cold season of
Mongolia. Also, temperature decrease per hour (difference between Ger A and Ger D) of Ger A
was “about 0.25 degrees per hour”, but was “about 0.4 degrees per hour” for Ger D, which also

proved that temperature decrease can be suppressed to about 60% using Luminoustar.

Table: Record of Average Temperature Difference between Ger with and without Paint

Unit: °C
Height of measuring point 100cm 130cm 160cm
Temperature | 15t Period 6.5 6.3 7.1
difference nd X
(with and 2nd Period : 6.6 6.4 7.3
without paint) | Average (15¢ and 21 period) 6.6 6.4 7.2

[Period] 15:2020/2/1 21:00 - 2020/2/2 10:00 (Temp.:—22~-27°C) . 2":2020/2/3 22:30 - 2020/2/4 09:00(Temp.: ~22~-25.5°C)
‘ By painting both side of the ger, about 6.5 °C of heat insulation effect was observed

Table: Record of Temperature Decrease of Ger with and without Paint

Unit: °C/10hr
Height of measuring point 100cm 130cm 160cm
Painted both sides -2.5 -2.5 -2.5
Without paint - 4.3 - 3.8 -4.0

‘ By painting both side of the ger, about 60% of temperature decrease was prevented

2-2-2 Local Compatibility (Legal System)
(1) Registration for the Product to be used in Public Construction (Certification Procedure)

To acquire certification, first, approval result of Japanese Industrial Standards (JIS) must be
translated to Mongolian, and with the product sample, it must be registered to standards bureau of
Mongolia (AMS). As soon as registration is complete, issuance of certification has to be requested to one
of the 3 organizations that have the right to issue them (Development center, Building and Architect
Corporation, or National Integrated Center for Construction Development), and with their approval,

energy saving certification can be acquired. This process is predicted to take few months until approval.



(2) Registration to be subject to Green Loan
Currently “home insulation” is listed under the products subject to Green Loan. Deeper
research is planned to be implemented soon, in order to add Lumioustar in the list.
2-2-3 Local Compatibility (Cost)
(1) Product Exporting Method
Optimal exporting route for the product was “l1. Yokohama Port to Tianjin Port
(transshipment)”, “2. Tianjin Port to Mongolian border (rail transport)”, and “3. Transport
within Mongolia (rail transport)” using 20-foot container.
(2) Selling Price of Luminoustar in Mongolia (Possible Cost Reduction)
Luminoustar is planned to be sold in a can of 12kg (18L) like in Japan. As mentioned above, 0.3kg
(0.2mm coating, painted twice) of Luminoustar is needed to paint 1m2, which single can is enough

to paint 40m2, and is planned to be sold 30,000yen per can in the initial phase of the project.

Chapter 3 Plan of ODA and Possibility of Cooperation
3-1 Content of ODA Project and Possibility of Cooperation
After feasibility survey, “SDGs Business Verification Survey with the Private Sector for
Reduction of Heating Demand and Air Pollutants by Utilization of Insulation Paint in Mongolia

(Tentative title)” is planned to be implemented using business verification survey scheme.

Table: Overview of ODA Project (Plan) (PDM : Project Design Matrix)

Output Activity Input

1. Verification

Verify heat insulation/ energy
reduction effect of
LUMINOUSTAR, and also
verify the reduction of coal
consumption that follows.

. - . . (From Japan)
1-1 Consider specification and installation of LUMINOUSTAR P .
1-2 Test LUMINOUSTAR on public faciliies and apartments within Ulaanbaatar | = SPecialist(General Leader 1. Chief
. § . Advisor 1. Manufacturing technician
1-3 Monitor the effect of LUMINOUSTAR after the test implementation 1. Painter 1. Business Development
(Insulation, cost reduction, energy reduction, coal consumption reduction) N ¥ p

. L 1. Business Planning 1. Business
1-4 Evaluate economic efficiency of LUMINOUSTAR Model Formulation1. Researcher1)

Equipment(LUMINOUSTAR)

2-1 Create manufacturing/utilization manual for LUMINOUSTAR and evaluate
technical level

ét Technology Tra‘nsfer 2-2 Implement technical lecture on how to manufacture/utilize LUMINOUSTAR | (From Mongolia)
ructure a formation to (Train 10 instruct didate) A :
sustainably disseminate the rain 10 instructor candidate) _ ™ - C/IP candidate: Department of
product (by local staff) (1) Paint LUMINOUSTAR on buildings such as public facilities and apartments Against Air Pollution(DAAP)
(2) Monitor the monitoring method and its evaluation effect - Implementation of test installation
2-3 After training evaluation + Testing site
+ Appoint 10 instructor candidate
3-1 Promote the business through regular meetings with Ulaanbaatar city « Lecturing/training site
3. Dissemination 3-2 Open an air pollution seminar for municipalities, residential area, factories, | . Site and adjustment for seminar and
Promotion of LUMINOUSTAR and commercial facility, and join energy reduction exhibition to introduce the staring committee.
through its positive effects of effect of LUMINOUSTAR
insulation, energy reduction, 3-3 Maintenance training formation by promoting the dissemination of
and alleviation of air pollution LUMINOUSTAR toward industries and commerce sectors within and

Ulaanbaatar

In business verification survey, a full year test and economic evaluation of Luminoustar
will be implemented, targeting facilities such as public facilities, academic facilities (schools
and universities), and heating pipes in Ulaanbaatar. Implementation of the test and
evaluation will be carefully discussed with C/P (NCREP or DAAP), so that it will be in line
with DAAP’s public policies, as Luminoustar increases insulation ability of buildings. At the
same time, relationship between major stakeholders and Shimizu Co., Ltd will be structured
to form foothold to future business development.

Also, as business development after FY2024, installation target will be expanded to various



types of buildings, including office buildings, factories, and other.
ODA project is planned to be implemented for 2 years starting on April of 2022, and 5 trips

to Mongolia is currently planned.

Technology Transferee

Ministry of Construction
and Urban Development

Implement energy

reduction monitoring

Japan International
Cooperation Agency

(JICA

College of Technology in Mongolia

$ Collaborate/share information

Transfer of Technology S
roject Implementation| National Committee on Reducing Environmental Pollution (NCREP)
Department of Against Air Pollution (DAAP)

llmplement air pollution seminar
(Disseminate the effect of LUMINASTAR )

Public facilities
3Pl . L.
aces Heating piping

Figure: Expected Formation for Verification Survey

Support Construction,
PP Maintenance
painting

Residential houses

Academic facilities

3-2 Expected Development Effect through ODA Project
Expected development effect, through the actions listed in PDM, is as show in the table below.

Table: Expected Development Effect

Result Development Effect

- Acquisition of product certification

1. Verification
Verify heat insulation/ energy
reduction effect of LUMINASTAR,
and verify the reduction of coal
consumption that follows.

- Implementation of the test in a similar environment can

prove that the proposed product has an insulation
ability equivalent to local insulator

- Through pilot testing, superiority of the product can be

proved

2. Technology Transfer

Structure a formation to sustainably
disseminate the product (by local
staff)

- Construction manual of proposed product will be formed
- Through training in Mongolia, about 10 students from

College of Technology in Mongolia will be hired at local
subsidiary. They will be trained (technology transferred) at
the subsidiary, and formation will be organized.

3. Dessimination
Promotion of LUMINOUSTAR
through its positive effects of
insulation, energy reduction, and
alleviation of air pollution

- With the help of NCREP and other government agencies,

seminar will be provided to construction companies to
introduce the product and its superiority.




Chapter 4 Business Development Plan
4-1 Overview of Business Development Plan

Targeting various types of buildings (public facilities, residential houses, central heating
system, commercial facilities, office buildings, factories, and other), customer needs are ensured
through feasibility and verification survey. After customer needs are ensured, newly
established local subsidiary will start a full-scale business development.

In the initial stage of the project, product will be actively disseminated targeting pre-existing
buildings that has immediate and advertising effect (public facilities), and later on, target will
be expanded to newly built buildings. Through verification survey, actual business development
will start on FY2024 at the earliest, and when product’s local customer needs are secured

(FY2025 at the earliest), local subsidiary will be newly established to shift the business.

Cash flow e . Ministry of Construction and Urban Development,
Shimizu College of technology in Mongolia

Corporation Dispatch

Flow of objects ——»

Flow of services ——» of
e ment and Disseminate the technician : )
Manufacturing technol technology through Promote air pollution
anutacturing technofogyf, |} policies Production and— counter measures
v o . Sales of First Step

B/P Candidate Local Agency (Joint Venture) LUMIOUSTQR Public facility, General housing,
(Shinobu Group) | d (Sales and Manufacturing of Commercial facility, building,

SL:SDIBE?E LUMINOUSTAR) Payment factory etc.

(Initial phase) Additionally install to
B/P Candidate ting housing and/or its reform
(Subsidiary of Domestic =initial introduction to new building

| major trading company
Sales Support group)

Local Company .
Procurement of
main raw material

| Second Step
. . } Business can be developed in places with similar
Can buy |pstalled anywhere within qugolla, weather condition such as surrounding inland
where it has severe weather condition country and Chinese cities around the boarder
Future market to acquire foreign currency)

Figure: Prospective Business Model in Mongolia

Table: Business Schedule (When business progress is made at the fastest speed)

2019 2020 2022 2023 2024 2025

6912 369 12 6912369
Phase Feasibility Survey Verification Survey

@ Research (Market, custamer needs, sales distribution, competitor)

@ Consideration of overseas base and distribution method #
L]
I

12,36 912/ 3 6 9

Business Development

12

@ Refine profitability analysis
@ Fund raising
® Investment license and overseas base acquisition vy

® Start business (Export Luminoustar from Japan) 1 —
@ Product promotion using test results (hold a seminar) I ‘

® Establish local subsidiary _
@© Establish local manufacturing factory |
@ Start local manufacturing




4-2 Market Analysis
4-2-1 Definition and Size of the Market
In the initial stage of the project, Luminoustar will mainly target newly built or
refurbishing public facilities (such as government office and schools) and public housing
complex (newly built and refurbishing) in Ulaanbaatar. Later, when the business gets on
track, market will be expanded by widening the target to pre-existing commercial facility,
office buildings, and factories, and also to newly built facilities. In the future, by setting local
subsidiary as business hub, product sales will be expanded to public facilities and residential
houses of nearby countries too.
4-2-2 Competitor Comparison Analysis
Insulation materials currently used at Mongolia were identified through the interviews
implemented during the business trip. It was general insulation materials also used at Japan
(fiber or foam plastic insulator), and observing the actual material, it seemed to be nothing
different from the ones sold in Japan. In Japan, it is confirmed that installation cost and
performance of Luminoustar has comparative advantage against other insulation materials,
however, because detailed information of installation cost in Mongolia has not been gathered
yet, detailed cost comparison with local insulation material has to be implemented in the
future.
Also, at Mongolia, insulation paint has not been widely adopted, and the market has not
been structured yet.
4-2-3 Possibility as an Alternative to Pre-existing Insulating Materials
Luminoustar is a possible alternative for every pre-existing insulation material since it is an
insulation paint. At the interviews conducted in the past business trips, effects that pre-existing
insulation materials cannot provide (such as scalability, water-resistance, flame-resistance)
were highly valued. Also, because Luminoustar not only has “heat insulation (/retention) ability”,
but also has “heat reflection ability”, synergy effect could be expected to Mongolia’s problem
related to weather (Mongolia has extremely hot summer and extremely cold winter, but
Luminoustar can keep the temperature cool in summer and worm in winter by its ability).
Also, when installed to a ger, Luminoustar can save about 21% of coal consumption, which
is equivalent to about 4,200 yen per year (calculated payout time of about 23 years when

painted both sides).

4-3 Value Chain
4-3-1 Product and Services
(1) Business Scheme for B to B
Sales of Luminoustar to construction company through B/P candidate (local agency).
(2) Business Scheme for B to C
Sales of Luminoustar by can or painted ger cloth at hardware store or at online store
through B/P candidate.



4-3-2 Value Chain
(1) Value Chain for B to B

! ]
{ Procurement } { Manufacturing } { Receive/Sell } { Sell i Construction ! { Buy }
Provide o Provide 2 Sell and Paint Luminoustar
e ———»|
FY2022~FY2024 Shimizu Co. Ltd prodoc” IR 7roqo<” (SRS
(Manufacture at JPN) Export manufactured product from Japan .
(Exp p pan) | s Company) P— Public facility,
Invest Payment V! .
general housing,
Payment Paint commercial

buildings,
manufacturing
factories, and

Sell Provide Sell and Paint Luminoustar other
FY2024~ (WGP ANETE | materials Local Subsidiary product B/P{&4H
(Manufacture at MN) Company | ——— (Manufacture Luminoustar) — PCEE D]
Payment Payment Payment

Cash Flow  ——» Flow of Product —————» Flow of Service. =—————»

‘ Local expert pummmmmd facility, office

Image: Expected Value Chain (B to B Scheme)

(2) Value Chain for B to C

! } f i { j
[ Procurement J [ Manufacturing J [ Receive/Sell : Sell : i Construction | H Buy !
Provide Provide
Provide -made ready-madd
L —— . y:
FY2022~FY2024 Shimizu Co., Ltd product Local Subsidiary product B/P Candidate [rrrmg
(Manufacture at JPN) (Export manufactured product from Japan) [N (Receive/ prepare ready-made Luminoustar) (Vendor)

Invest Payment Payment]

Paymentl TPaint

ok Consumer

T lPaint
Payment Provide Provide
Sell ready-made ready-mage
—=ell .
FY2024~ LEVAETENEE Ingredient Local Subs product B/P Candidate JEIEEE
(Manufacture at MN) Company —— (Manufacture/ prepare rea e Luminoustar) — (Vendor)
Payment Payment Payment’
Cash Flow ———» Flow of Product ————— Flow of Service ———

Image: Expected Value Chain (B to C Scheme)

4-4 Budget Plan
Initial investment is expected to be about “20 million yen during FY2023 to FY2024”, which
is local subsidiary and manufacturing factory construction fee, and the money is planned to be
acquired through bank loans. The business is planned to be profitable before the actual full-
scale operation, and hereon after, profit is planned to grow in proportion with sales volume.
There are 3 major profit sources for the proposing company in the future, which is “Dividend
according to the investment rate (about 50%)”, “technical royalty”, and “profit of the ingredient

export”. The profit is calculated to add up to a total of “110 million yen in 10 years”.

Table: Overview of Project Budget Plan

Unit: Thousand yen

FY2019 | FY20FY20] FY2021 | FY2022 | FY2023 | FY2024 | FY2025 | FY2026 | Fv2027 | FY2028 | FY2029 | FY2030 |
Oth Year | 1th Year | 2th Year | 3th Year | 4th Year | 5th Year | 6th Year | 7th Year | 8th Year | 9th Year | 10th Year | 10th Year
Phase Feasibility Survey Verification Survey Full-scale Business
Units sold (Exported from Japan) 0 0 0 300 900 3,000 6,000 4,500 0 0 0 0
Units sold(Locally manufacturerd) 0 0 0 0 0 0 0| 4500/ 9,000 12,000] 12,000{ 15,000
Sales 0 0 0] 9.000| 27,000{ 90.000( 180,000] 247,500] 225,000| 300,000/ 300,000) 375,000
Cost of sales 0 0 0| 12,414 26,183| 76,471 158,325| 212,431] 191,103| 259,166/ 268,333) 343,603
Gross Profit 0 0 0] -3414 817| 13,529| 21,675| 35069 33.897| 40.834| 31667 31,397
Selling and administrative expenses 0 0 0] 3,000] 3,000/ 10,000 10,000/ 10,000| 10,000f 10,000 10,000) 10,000
Payment of technical royalties (=>Proposing Company) 0 0 0 0 0 0 0| 5625| 11,250/ 15,000| 15,000| 18,750
Operating Income 0 0 O] 6414 -2.183] 3529| 11.675| 19444] 12.647| 15834]| 6,667 2,647
Transition of required number of people
Required number of people (Japanese) 0 0 0 0 0 0 0 3 3 2 1 0
Required number of people (Mongolian) 0 0 0 3 4 5 9 10 10 14 15 19
Total number of people required 0 0 0 3 4 5 9 13 13 16 16 19
Profit from raw material export (=Proposing Company) 0 0 0 286 604 1,765| 3654 4,902] 4410| 5981 6,192) 7,929
Ordinary income 0 0 0| -6414) -2,183| 3,529| 11,675 19.444| 12,647| 15834| 6,667 2,647
Dividend ding to the i ratio_(=Proposing Company) 0 0 0 0 0 706] 2,335 3,889] 2529| 3,167 1,333 529
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