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Summary

0.  Study Method
(1) Background and Objective

As a coastal country along the Straits of Malacca which is a strategic spot for international
maritime transportation, Malaysia commands geopolitical importance. It is one of the key
destination for overseas investment by Japanese enterprises (some 1,400 Japanese enterprises are
operating in the country) and a major exporter of natural gas to Japan, indicating its economic
importance to Japan.

Malaysia has been restricting the overall import volume as well as domestic consumption of 0zone
depleting substances (ODS) to achieve the complete phasing-out schedule for the production of
fluorocarbons (CFCs and HCFCs) which binds developing countries under the Montreal
Protocol.*® In connection with the recovery, reclamation and destruction of fluorocarbons, the
release of CFCs into the atmosphere has already been prohibited in Malaysia under the
“Environmental Quality (Refrigerant Management) Regulations 1999 [PU(A) 451/1999]”. In the
coming years, HCFCs will be subject to a similar control scheme, making the recovery of CFCs
and HCFCs an essentially compulsory obligation. Fluorocarbons are hardly recovered in most
developing countries, partly because of the large financial cost of the recovered fluorocarbons’
reclamation or destruction and partly because of the lack of any mechanism to finance the costs.
As such, the reality is that fluorocarbons in use are eventually released into the atmosphere
without recovery. In Malaysia, which is the subject country of this study, little use of appropriate
treatment technologies and few operators in the fluorocarbon treatment business mean the release
of most fluorocarbons into the atmosphere without treatment.

Taiyoshoji Co., Ltd. is a pioneer enterprise in Japan which was the first to establish a consistent
fluorocarbon-related business from sale to recovery, reclamation and destruction. This study has
been conducted to formulate a business development plan which includes determination of the
recovery and treatment costs of fluorocarbon refrigerants with a view of applying the business
model developed in Japan by Taiyoshoji for the recovery, reclamation and destruction of
fluorocarbons to Malaysia as a new industrial venture.

3% Montreal Protocol on Substances that Deplete the Ozone Layer
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(2)  Study Implementation Framework and Study Contents

The study implementation framework is shown in Fig. 1.

[1apan]
Taiyoshaji Co., Ltd. Collaboration Consultants
Overall management of the survey, —— ‘ EX Research Institute Ltd. ‘
Business plan development, Concrete proposals for potential ODA

projects, Policy survey, Business plan
‘ Established in January 2015 development,

‘ KS Engineering Corporation ‘

| local subsidiary company I Market survey, Business plan

development

‘ Local Consultant: Dr.Theng LC ’

[Malaysia] ‘ (} ‘

Counterpart Potential clients Potential partners
Ministry of Natural Users of industrial air- Maintenance
Resources and Environment, - its ( . company, local
Department of Environment conditioning units (factories, enterprise selling
(DOE) hotels, hospitals etc) refrigerants

Fig. 1 Study Implementation Framework

The study has the following components and field surveys were conducted three times for the
purpose of gathering local information and consulting local stakeholders.

a) Fact-finding survey on the subject country (Malaysia)

b) Feasibility of utilising products and technologies and overseas business development
plan of the enterprise (Taiyoshoji Co., Ltd.)

c) Study on products and technologies and the analysis of the feasibility referred to in b)

d) Proposals for the formulation of an ODA project

e) Business development plan

f) Environmental and social impact of the business development plan

1.  Current Situation of Malaysia (Development Issues in the Target

Sector)
In 1991, the Government of Malaysia introduced Vision 2020 with the aim of joining

industrialised countries by 2020 and has been making conscious efforts to realise Vision 2020 for
the last 25 years. In May 2015, she announced the Eleventh Malaysia Plan (2016 — 2020)*" as the
last five year plan before 2020. This plan calls for “green growth” among the six strategic issues
for thrust.®

The Montreal Protocol adopted as a UN treaty in 1987 to protect the ozone layer sets forth the
schedule for the complete abolition of the production and consumption of fluorocarbons (CFCs

37 Eleventh Malaysia Plan (2016 — 2020) announced in May, 2015
3 The full title of this fourth thrust is “Pursuing green growth for sustainability and resilience”.
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and HCFCs), which are substances responsible for the depletion of the ozone layer, for each group
of industrialised countries and developing countries. For developing countries, including
Malaysia, it was decided to completely abolish the production® and consumption of CFCs by
2010 and HCFCs by 2030.” Although Malaysia is not committed to any international agreement
concerning the recovery, reclamation and destruction of fluorocarbons, the Department of
Environment (DOE) plans to revise the relevant domestic law to include a de facto obligation to
recover CFCs and HCFCs, to introduce a permit system regarding fluorocarbon reclamation
equipment and to make obligation of the annual reporting of the reclamation and destruction of
fluorocarbons to DOE from January 2016. This plan indicates that Malaysia considers the
recovery, reclamation and destruction of fluorocarbons to be one of its development tasks.
Meanwhile, the following problems can be pointed out regarding Malaysia’s efforts to prohibit
the release of CFCs and HCFCs into the atmosphere.

a) Absence of a mechanism to finance the recovery, reclamation and destruction costs

The enactment of the Environmental Quality (Refrigerant Management) regulations in Malaysia
in 1999 [PU(A)451/1999] prohibiting the release of CFCs into the atmosphere essentially means
that there is a compulsory obligation to recover CFCs. However, “the inadequate application of
penal provisions concerning non-compliance with the regulations” and “the absence of a
mechanism to finance the recovery, reclamation and destruction costs” mean that the recovery,
reclamation and destruction of CFCs have been virtually non-existent, leaving their continual
release into the atmosphere unchecked. A similar situation is anticipated to arise for HCFCs, of
which the statutory control will come into force in January, 2016. During an opinion exchange
session between officials of the Malaysian DOE and their counterparts at Ministry of the
Environment, Japan, which was held as part of the study, the former raised many questions
regarding the fluorocarbon treatment cost charging/financing mechanism and requested the
Japanese side to provide further cooperation and information based on Japan’s experience.

b) Inadequate understanding among stakeholders

Most of the large-size industrial air-conditioning units used in Malaysia use fluorocarbons as
refrigerant. Unlike household air-conditioning units, the life span of these industrial units is 20
years or more and it is a common practice for them to be used for a long period of time with
periodic maintenance work. During such maintenance work, some of the refrigerant in the piping
may be removed from the system. It is fairly common for such fluorocarbons to be removed
during maintenance work and simply released into the atmosphere without any recovery efforts

3 No CFCs or HCFCs are produced in Malaysia.

40 In regard to HCFCs for maintenance use, consumption at a level of 2.5% of the consumption in2013, the reference
year, is permitted for the period between 2030 and 2040 with the complete abolition of their use coming into force
in 2040.
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being made in many countries, in which have no regulations prohibiting such release or the
existing regulations are not strictly enforced. Interviews conducted during the field surveys
confirmed this situation in Malaysia.

Japanese subsidiaries operating in foreign countries are generally said to be strongly aware of the
need for compliance. A series of interviews conducted with some 90 Japanese subsidiaries
operating in Malaysia as a part of the study found that most of them are aware of the necessary
cost of compliance and plan to recover fluorocarbons. Regardless of the existence of such
awareness for compliance on the part of users, it can be easily imagined that definitely cheaper
maintenance work allowing the release of fluorocarbons into the atmosphere (because it does not
incur a fluorocarbon recovery cost) will be selected by maintenance companies facing severe
price competition unless the recovery of fluorocarbons is a precondition for selection of a
maintenance company. As the study has confirmed that there is a gap in understanding of the
statutory scheme between the management and front-line members of maintenance companies, it
is also necessary to foster understanding of the prohibition of the atmospheric release of
fluorocarbons among all people involved, including front-line workers.

c) Inadequate technical capability of engineers handling refrigerants

In Japan, which is more advanced than Malaysia in terms of the fluorocarbons recovery,
reclamation and destruction businesses, it is properly understood that measures to protect the
safety of engineers handling refrigerants and their possession of precise knowledge and technical
expertise to efficiently conduct reclamation work are essential for viable business operation. In
regard to the reclamation business in particular, if the purity of the gas is compromised due to a
mixture of different types of fluorocarbons, it is impossible to reclaim the recovered fluorocarbons
and the only remaining option is their destruction. In the beginning, the fluorocarbon reclamation
business in Japan also faced a problem of ensuring the purity of the gas inside cylinders. From
the viewpoint of safety, it is essential to ensure the safety of workplaces handling high pressure
or low temperature gas, for example, carefully handling in high temperature environments and
preventing frostbite among workers.

Malaysia has seven state-run industrial training centres nationwide, and a training course on
refrigerant management was introduced at these centres in 2014. Because of the lack of actual
experience of fluorocarbon recovery, reclamation and destruction in Malaysia, it is reasonable to
assume that the trainers themselves do not have sufficient knowledge and technical expertise to
deal with the practical problems of actual operation, meaning that there is a nationwide need for
improvement of the technical capability of engineers handling refrigerants.
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d) Non-existence of a fluorocarbon recovery, reclamation and destruction industry

As a result of situations a) through c) above, Malaysia does not have a domestic recovery,
reclamation and destruction industry for fluorocarbon refrigerants even though a small number of
domestic enterprises provide a service to recover HCFCs from air-conditioning units in response
to a request by users with a strong awareness of environmental issues. Therefore, there is a need
for such a service from an environmental viewpoint. Because of non-existence of facilities
capable of reclamation or destruction of recovered fluorocarbons, some cases were found during
the field surveys that recovered fluorocarbons are reluctantly stored at the premises of the
recovery companies or users. Under the forthcoming HCFCs control scheme, Japanese
subsidiaries with their emphasis on compliance are likely to request their maintenance company
to recover HCFCs at the time of maintenance or renewal of their air-conditioning units. The
absence of plants that reclaim or destroy recovered fluorocarbons will pose a new problem of how
and where to store them.

2. Outline of the Target Technologies
(1) Business Model Established in Japan

Taiyoshoji, which has been commissioned the study, is a Japanese business operator involved in
the sale of fluorocarbons for more than 40 years. Following the enactment of the Act on Ensuring
the Implementation of the Recovery and Destruction of Fluorocarbons Concerning Designated
Products in June 2001, Taiyoshoji became fully aware of its corporate responsibility as a long-
standing business selling fluorocarbons to conserve the global environment. It then began its
pioneering efforts to create an environment-friendly business, including reclamation in addition
to compulsory recovery and destruction under the Act, from the viewpoint of the effective
utilisation of resources, and successfully developed a consistent business ranging from sale to
recovery, reclaiming and destroying fluorocarbons for the first time in Japan.** Taiyoshoji,
therefore, manages the entire flow of fluorocarbons and this management capability, including
external collaboration, forms the core competence of its business. The following sections outline
“the packaged-type business model consisting of fluorocarbon charging, recovery, analysis,
reclamation and destruction. This business model contributes to the environmental conservation
and maximum utilisation of resources” backed by the domestic business operation of Taiyoshoji.

41 Most fluorocarbon destruction facilities in Japan are incineration facilities owned by manufacturers of fluorocarbons
as part of their industrial production process or those facilities owned by enterprises solely engaged in the destruction
business. Hardly any Japanese enterprise operates a viable business possessing both a reclamation plant and a
destruction plant for fluorocarbons.
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Fig. 2 Packaged-type business model of Taiyoshoji

(2)  Assumed Business Model for Application in Malaysia

This study aims at assisting the export of the packaged-type business model concerning the
charging, recovery, analysis, reclamation and destruction of fluorocarbons, which is nurtured by
Taiyoshoji through its business operation in Japan, to Malaysia where efforts to regulate
fluorocarbons have begun for the purpose of contributing to the solution for both global issues
(protection of the ozone layer and control of climate change) and local issues (lowering of the
social costs and maximum utilisation of limited resources). This study also aims at developing of
new overseas businesses for Taiyoshoji.

From the viewpoint of business scale, the first step is the creation of a local market since the
fluorocarbon recovery, reclamation and destruction industry has not yet been developed in
Malaysia. Because of absence of any local chemical manufacturer which could be a business
partner in Malaysia, the assumed business model to be applied is the introduction of the packaged
model equipment where all necessary equipment and machinery are mounted in a container.

(3) Characteristics of the Package

The business package offered by Taiyoshoji consists of “equipment technologies” covering
mainly five element technology of charging, recovery, analysis, reclamation and destruction of
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fluorocarbons and “operational technologies providing an integrated fluorocarbon-related
business through the use of equipment technologies. For the business model of Taiyoshoji, the
operational technologies are the key factor for its successful business development in Japan up to
the present. As such, it is intended to make the best use of the business advantages of the
operational technologies, which have been developed through domestic business operation in
Japan, in the Malaysian operations.

As mentioned earlier, no fluorocarbon recovery, reclamation and destruction industry has so far
been developed in Malaysia, indicating that there is no competition for the planned business. The
business model of Taiyoshoji has the following advantages over its competitors in the Japanese
market.

e Consistent and efficient system covering recovery, reclamation and destruction, and
accumulation of operational technologies

¢ An independently developed refrigerant management system enabling customisation to meet
client needs

o Maximisation of the volume of reclaimed fluorocarbons using assured technologies (reduction
of the additional cost associated with destruction)

o Wealth of grades of reclaimed fluorocarbons

o High level of client trust in Japan based on a proven performance for many years

o Swift issuance of certificates of acceptance for destruction or reclamation

(4) Specifications and Prices of the Product and Technologies

The assumed business to be developed by Taiyoshoji in Malaysia is a combination of *“the
business of selling fluorocarbon recovery equipment”, “the business of recovering and reclaiming
fluorocarbons” and “the business of selling a packaged system”. Active efforts will be made to
develop a local market for these businesses through a dissemination and demonstration project.
Further development into a fluorocarbon destruction business is also under consideration although
this will be dependent on the assessment results regarding the emergence of competition.

Even though the fluorocarbon recovery and reclamation business and the business of selling a
packaged system involve the same system configuration of equipment, the business models differ
because of assumed system operation by Taiyoshoji for the former and by local enterprises
purchasing the system for the latter. At the business development stage, as both business models
assume that destruction will be entrusted to an external service provider, destruction equipment
is not included in the package. However, a small destruction plant is included in the dissemination
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and demonstration project from the viewpoint of demonstrating the entire process from recovery
to destruction of fluorocarbons.

The principal technological components, of which the introduction in various types of business is
assumed, are listed in the following table.

Table 1 Assumed Principal Technological Components in Each Type of Business

Type of Recovery R, Destructio | Destruction Initial
BUSi ; ] Analyser ; n Machine Machine Cost/Sales
usiness/Project Machine Machine (Small) (Fixed Type) | Price
Dissemination & -
Demonstration v v v v 734;2::]”'0'1
Project Y
Business to Sell v ¥150,000
Recovery Machines /machine
Fluorocarbon
Recovery & v v v ¥30 million
Reclamation /system
Business
Business to Sell v v v ¥46 million
Packaged Systems /system
Fluorocarbon v ¥60 million
Destruction Business /system

3. Study on Technologies and Findings of the Feasibility Analysis
(1) Study Visit to Japan

A five day study visit by Malaysian officials to Japan was organized from 23" August, 2015 for
the purpose of facilitating (i) understanding of the flow of the fluorocarbon recovery, reclamation
and destruction processes, (ii) analysis of the applicability of a Japanese business model and (iii)
understanding of the Japanese legal system concerning the management of fluorocarbons. The
officials participated were Aminah Ali (Senior Assistant Director) and Shafizah Jabar Basha
(Assistant Director) of the Air Quality Division (Ozone Layer Protection Unit), DOE, Ministry
of Natural Resources and Environment. They witnessed first-hand the situation of fluorocarbons
properly recovered from air-conditioning units owned by users being transported to
reclamation/destruction facilities by recovery companies of various sizes and further gained a
better understanding of such situation together with the legal mechanism through the exchange of
opinions with officials of the industrial associations which they visited.

In addition to such comments that they had obtained useful knowledge and understanding about
“the technical and economic efforts made by the companies visited,” “the enforcement situation
of the relevant laws” and “the Japan’s legal framework for fluorocarbon management”, these two
participants of the study visit expressed the positive opinion that “Malaysia would welcome a
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dissemination and demonstration project to introduce reclamation/ destruction equipment” for the
strict enforcement of regulations prohibiting the atmospheric release of R-22 (HCFC) mainly used
in air-conditioning units, which are expected to be introduced in Malaysia in the near future.

(2)  Confirmed Needs and Challenges

In the course of the present study, a series of interviews took place at various stakeholders,
including DOE’s Air Quality Division (the planned counterpart on the Malaysian government
side), users of air-conditioning units (targets of the control of fluorocarbon discharge), air-
conditioning unit maintenance companies and their industrial association (MACRA) and
industrial training centres providing refrigeration engineer training courses. Through these
interviews, local needs were found for “the establishment of a funding mechanism to cover the
costs involved”, “establishment of the necessary system, including infrastructure development”
and “improvement of the skills of front-line engineers handling refrigerants (maintenance
companies) through educational activities, including technical guidance” if a fluorocarbon
recovery, reclamation and destruction business is to be created and operated in a sustainable
manner in Malaysia.

(3) Feasibility Analysis Towards the Realisation of an ODA Project

Among a number of projects to be proposed, the dissemination and demonstration project was
selected for further analysis because of its positive prospect of immediate implementation. As a
result of this analysis featuring the system to operate the equipment to be provided, the candidate
sites and the equipment maintenance system in the post-project period to ensure the effective use
of the proposed technologies under a viable ODA project, the feasibility of this project was
confirmed as described below.

a)  Operating System of Equipment to be Provided

For the operation and maintenance of the equipment to be provided under the dissemination and
demonstration project, it was agreed that a private company capable of handling high pressure
gases will conduct the work on the entrustment by DOE while DOE will assume a supervisory
role.

b) Identification of the Candidate Sites

Of four leading companies selling refrigerants proposed by DOE as candidates to house the
equipment, Westech Chemicals Sdn. Bhd. and Aurora Chemicals Sdn. Bhd. were identified as
suitable candidates in possession of the required infrastructure, land, and etc. to house the
equipment/system to be introduced under the dissemination and demonstration project.
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c) Equipment Maintenance System in the Post-Project Period

While the implementing company of the dissemination and demonstration project is expected to
be the leading candidate for the principal operator of the equipment, the equipment (system) itself
will allow its relocation. Therefore, the operator in the post-project period will be selected by
DOE.

4.  Detailed Proposals for an ODA Project
(1) Outline of the Dissemination and Demonstration Project

Among the various proposals to make an ODA project a reality, a dissemination and
demonstration project is considered to be an immediately feasible project using the facility of
JICA’s Support for Japanese Small and Medium Enterprises (SMEs) Overseas Business
Development Scheme. In addition, there is scope for a technical cooperation project as support
for the establishment of a system to recover fluorocarbons from air-conditioning and refrigerating

equipment.

Project Title Support for Japanese SMEs Overseas Business Development Programme:
Dissemination and Demonstration Scheme
“Dissemination and Demonstration Project to Establish a Fluorocarbon
Recovery, Reclamation and Destruction Industry, Contributing to the
Protection of the Ozone Layer and Climate Change Mitigation Measures”

Assumed Air Quality Division (Ozone Layer Protection Unit), DOE, Ministry of

Counterpart Natural Resources and Environment, Malaysia

Objective < Higher Goal >

Strict enforcement of the regulations concerning the release of
fluorocarbons into the atmosphere

< Project Objective >

Establishment of the foundations for the creation of a fluorocarbon
recovery, reclamation and destruction industry

Outcomes and < Qutcome 1>

Activities Improved understanding of how to operate and enforce the regulations

among government officials and examination of a desirable framework of
incentives

e Activity 1: Activity designed to facilitate understanding among policy
makers (supply of translated fluorocarbon-related regulations and
guidelines to DOE officials)

[Evaluation Indicators: Number of translated documents; commencement
of the work to examine a desirable framework of incentives]

< QOutcome 2> [Dissemination Activity]

Facilitation of understanding of the necessity for fluorocarbon control and
reclamation among business operators
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e Activity 2-1: Convening of a dissemination seminar jointly with the
counterpart

o Activity 2-2: Educational activities targeting potential partners through
participation in the annual event of an industrial association (MACRA)

[Evaluation Indicators: Number of participants in the seminar; change of
awareness as a result of participation in the seminar (interview survey)]

< Outcome 3 > [Human Resources Development]

Establishment of the foundations for improvement of the technical
expertise of refrigerant engineers

e Activity 3: Human resources development targeting trainers at training
centres for refrigerant engineers*, including their attendance at lectures
and hands-on training in Japan

[Evaluation Indicators: Number of participants in the training; improvement
of their teaching skills]

< Outcome 4 > [Demonstration Project]

Establishment of a model fluorocarbon recovery, reclamation and
destruction industry (creation of a business accepting recovered
fluorocarbons)

e Activity 4-1: Implementation of a pilot project, including the trial sale
of reclaimed fluorocarbons, by means of introducing a packaged system
of fluorocarbon recovery and reclamation equipment [charging,
recovery, analysis, reclamation and destruction; treatment capacity; one
ton/day]

o Activity 4-2: Verification of the suitability of the system in Malaysia

[Evaluation Indicators: Quantity of recovered fluorocarbons; quantity of

reclamation; sales volume of reclaimed fluorocarbons; establishment of a
business model based on the business feasibility evaluation results of the
demonstration project]

Target Area

o Pilot project: Selangor State
o Recovery area: Entire peninsular Malaysia

Implementation
System

o Applying business/technology provider: Taiyoshoji

o External consultants: EX Research Institute Ltd., KS Engineering
(KSE)

o System operation: A local enterprise selling refrigerants (this company
will be responsible for all activities covering the implementation of the
Pilot Project, including the recovery and reclamation*® and destruction
of fluorocarbons and the sale of reclaimed fluorocarbons with support
provided by Taiyoshoji)

4

42

w

A three day training programme on the handling of refrigerants has started in Malaysia. Because of the virtual
absence of fluorocarbon recovery, reclamation and destruction facilities in Malaysia, it is reasonable to infer that
trainers are unlikely to have accurate knowledge of possible problems arising at workplaces and operating
technologies/techniques corresponding to different types of workplaces. This human resources development activity
is conducted to cater for the need to transfer of technologies backed by Japan’s rich experience, including its

experience of failure.

At the business operation stage of the recovery and reclamation project, it is expected that users will pay the recovery
cost. There is a basic agreement with both of the two local candidate refrigerant enterprises that any shortfall will be
met by them if the necessary recovery cost is not fully covered by the user charge at the implementation stage of the

Pilot Project.
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e Supervision of the system operating enterprise

o Collection of fluorocarbons: To be jointly conducted with the local
enterprise selling refrigerants (the system operating enterprise) and local

collection companies

* The destruction plant to be introduced under the Pilot Project targets
gases in the upper part of the cylinder which must be destroyed during the
reclamation process. It is not assumed to destroy fluorocarbons received

for the purpose of destruction.

Schedule

o May 2016 to April 2018 (two years)

o Pilot Project: November 2016 to October 2017 (one year)

Approximate
Amount of
Cooperation

e ¥100 million

Output of the Project (Objective)

atmosphere

<Higher Goal> Strict enforcement of the regulations concerning the release of fluorocarbons into the

<Project Objective> Establishment of the foundations for the creation of a fluorocarbon recovery,

reclamation and destruction industry

e —.

Background(Developm
ent issues in the area)

(Issue 1)
Absence of a mechanism
to finance recovery,
reclamation &
destruction costs

(Issue 2)
Inadequate
understandingamong
stakeholders

(Issue 3)
Inadequate technical
capability of engineers
handling refrigerants

(Issue 4)
Non-existence of a
fluorocarbonrecovery,
reclamation and
destruction industry

%
F
F

Activities of the Project

<Awareness raising among policy makers>
- Supply of translated fluorocarbon-related regulations and
guidelines to DOE officials

<Dissemination activities>

+ Convening of an extension seminar jointly with the counterpart
+ Educational activities targeting potential partners through
participation in the annual event of an industrial association
(MACRA)

<Human resources development>

- Targeting trainers at training centres for refrigeration
engineers , including their attendance at lectures and hands-on
training in Japan

<Demonstration Project>

« Installment of facilities : container package of refrigerant
container, recovery machine, analyzer, reclamation facility and
small destruction facility.

+ Implementation of Pilot Project : including the trial sale of
reclamated fluorocarbons, by means of introducing a packaged
system of fluorocarbon recovery and reclamation equipment

« Verification of the suitability of the system in Malaysia

+ Establishment of a business model based on the demonstration
project results

B

B

)

Outcome of the Project

(Outcome for Issue 1)
Improved understanding of
how to operate and enforce the
regulations among government
officials and examination of a
desirable framework of
incentives

(Outcome for Issue 2)
Facilitation of understanding of
the necessity for fluorocarbon
control and reclamationamong

business operators

(Outcome for Issue 3)
Establishmentofthe
foundations for improvement
of the technical expertise of
refrigerationengineers

(Outcome for Issue 4)
Establishmentof a model
fluorocarbonrecovery,
reclamation and destruction
industry (creation of a business
accepting recovered
fluorocarbons)

Fig. 3 Targeted Development Issue and Expected Outcomes of the “Dissemination and

Demonstration Project”

64




| |
IODA

Counterpart Target forhuman
resources development

™,
farget for Dissemination

Support . Support .
‘ DOE Air Division [Ozone layer protection unit) \ —> Ms(l)rrmrtlzra\&:]:ce <— a‘;(:i:gzL
* J Trainers of training (MACRA)
REP““I l Ovarsea centre (workshop & ‘ Users

trainingin Japan)

Local enterprise

Implementation body A -
(Operator) ] Refrigerant engineer l sellingrefrigerants
L P
Demonstration Human resources Dissemination
project development activities
Japan Team
Taiyoshoji Co., Ltd. EX Research Institute Ltd. KS Engineering corporation
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Fig. 4 Implementation framework of the “Dissemination and Demonstration Project”
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Fig. 5 Flow of the “Dissemination and Demonstration Project”
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Table 3 Schedule of the “Dissemination and Demonstration Project”

Contents

Year 2016 2017 2018

4 [ 7Jw] 1 Ja]l7]0]1]a4

Activity 1:Activity designed to facilitate understanding among policy makers

Activity 2: [Dissemination Activity] Facilitation of understanding of the necessity for fluorocarbon control & reclamation among business operators

Activity 2-1: Convening of an extension seminar jointly with the counterpart *
Avctivity 2-2: Participation in the annual event of an industrial association(MACRA) *
Activity 2-3: Participation in the annual assenbly of key user companies *

Activity 3: [Human Resources Development] Human resources development targeting trainers at training centres for refrigeration engineers
Activity 3-1: Conducting a training of trainers in Japan *| x| X

Activity 3-2: OJT training for refriegeration engineers by the trained trainers

Activity 3-3: Production of a mannual for traininers

Activity 4: [Demonstration Project] Establishment of a model fluorocarbon recovery, reclamation and destruction industr

Activity 4-1: Implementation of a pilot project

Avctivity 4-2: Verification of the suitability of the system in Malaysia

Activity 4-3: Establishment of a business model based on the demonstration project results

Submission of Reports

PIRA PIRA PIRA FIDA [FIRA

(2)  State of Coordination with the Counterpart

The reasons for the selection of the counterpart and state of coordination are briefly explained

below.

Counterpart

Air Quality Division (Ozone Layer Protection Unit), Department of
Environment, Ministry of Natural Resources and Environment, Malaysia

Reasons for
Selection

This division is responsible for the scheduled implementation of the total
withdrawal of fluorocarbons, and has been implementing a number of
projects using the Multilateral Fund of the UNDP. As such, it has experience
of supervision, etc. of the relevant equipment and systems. It has several
experts who are conversant with the fluorocarbon reduction programme. In
short, it is considered to have sufficient willingness as well as capability in
terms of both its organizational and technical expertise to act as the
counterpart for the project.

State of
Coordination

The Director-General of DOE has already issued a Letter of Intent expressing
her willingness to fully support the project. DOE has identified four private
enterprises as possible operators of the system to be provided under the
project and has specified two of them as candidate enterprises. There is a
general agreement with the head of the Air Quality Division that DOE will
conduct the following work in the dissemination and demonstration project
based on the assumption that detailed discussions will be held on the contents
of the draft M/M and the final judgement will be made by JICA.

e Support for the Pilot Project

o Participation in meetings to examine the desirable system for
fluorocarbon recovery and reclamation and the framework for incentives

o Co-hosting of an educational seminar

e Supervision of appropriate equipment operation in the post-project period

(3) Potential Collaboration with Other ODA Projects

There is a potential prospect of collaboration with the following two projects.
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o JICA: Project for Development of a Mechanism for Household E-Waste Management in
Malaysia
o DOE: Project jointly implemented with the UNDP.

5.  Detailed Business Development Plan
(1) Target Fluorocarbons of the Proposed Project

The main target fluorocarbons of the proposed project will be CFCs (R-11 and R-12) and a HCFC
(R-22) of which the production, etc. will be completely withdrawn in accordance with the
Montreal Protocol. Another HCFC (R-134a) with a high greenhouse effect will also be targeted
as it presents a source of income while contributing to the conservation of the global environment.
The project will only target individual gases since mixed gases require a large-scale facility for
their processing.

(2) Market Survey Results

The interview survey, conducted with 89 enterprises as a part of the study, found that there will
be a recovery need for some 13 tons/year at the time of regular maintenance work as well as some
10 tons/year at the time of replacing refrigerants and a charging need for some 18 tons/year. The
potential market for the HCFC recovery and reclamation business is inferred to be quite large in
Malaysia because of the following reasons.

o A large-scale recovery need following the need to change a refrigerant may potentially emerge
in the next several years.

¢ Inaddition to Japanese subsidiaries, it is assumed that 1SO certified local enterprises will place
increasing emphasis on compliance.

e There are 2,385 sizable enterprises (listed enterprises) in the targeted Selangor State of the
project and Kuala Lumpur.

e The fluorocarbon recovery market in Japan is approximately 4,500 tons/year.*

(3)  Assumed Business Implementation Model

The business model to be adopted by Taiyoshoji for the fluorocarbon recovery, reclamation and
destruction business is assumed to be a combination of “the recovery machine marketing
business”, “fluorocarbon recovery and reclamation business” and “packaged system marketing
business”. The assumed business model is shown in Fig. 6.

4 Ministry of Economy, Trade and Industry data (actual volume for FY 2012)
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Fig. 6 Flow of the Assumed Business

(4) Business Feasibility Evaluation Results

The business feasibility evaluation results suggest a payback period of 4.7 years and an IRR (with

interest; pre-tax) in the fifth year of 10.4%. As the business is expected to steadily proceed on

track, the anticipated IRR (with interest; pre-tax) in the tenth year is 22.4%, indicating that the

recovery and reclamation business alone will become a sufficiently profitable business.

Table 4 Profitability of the Project

IRR (5year)

IRR (10 years)

Payback period (years)

10.4%

22.4%

4.7

(5) Feasibility of the Business

Based on the criteria for the business feasibility with a payback period within five years and an

IRR of 15% or higher in the 10" year, it is judged that steady business is highly feasible if the

recovery and reclamation income, recovery quantity and reclamation ratio are kept at sufficient

levels through the following efforts.

o Early identification of promising users (potential clients) and establishment of business

arrangements to secure the necessary recovery volume

o Through the education and training of front-line refrigerant engineers capable of recovering

fluorocarbons with a high level of purity to maintain a high reclamation ratio
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(6)  Schedule

It is assumed that the local subsidiary established in January 2015 will function as the base for
the management of the project as well as the recovery machine marketing business, fluorocarbon
recovery and reclamation business and packaged system marketing business. This local subsidiary
will perform such functions as marketing, customer support for equipment operation and after-
service dealing with equipment breakdowns, repair, and etc.

(7)  Issues to be further examined in the future

In the light of the international commitment by the Government of Japan concerning the total
abolition of fluorocarbon consumption, the business under the proposed project can establish
itself as a pioneering as well as epoch-making attempt at implementing Japanese ODA with the
active involvement of a Japanese private enterprise to strengthen compliance with the relevant
regulations in a recipient country, Malaysia in the present case where the recovery, reclamation
and destruction of fluorocarbons have voluntarily become an important domestic agenda. There
are, however, some issues to be further examined in the future, such as those listed below, for this
business to be materialised.

o Examination of a suitable business model for the local conditions through a dissemination and
demonstration project

e Examination of a collaboration method to establish a mechanism to cover the recovery,
reclamation and destruction costs

o ldentification of a local partner(s) for the full-scale development of the business in the post-
dissemination and demonstration project period, and examination of a viable collaboration
method

e Formulation of a sustainable business development plan, taking the local conditions in
Malaysia under consideration, based on the dissemination and demonstration project results
and strict assessment of the feasibility of launching a full-scale business
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Malaysia
Feasibility Survey for Creation of an Industry for Recovery, Reuse and Destruction of Fluorocarbons

that Contributes to Protection of the Ozone Layer and Mitigation of Global Warming

Small and Mid-size Enterprise (SME) and Counterpart Organization

» Name of SME: TAIYO SHOJI CO., LTD
» Location of SME: Aichi pref., Japan
» Survey Sites / Counterpart Organization : Selangor, Kuala Lumpur, Johor and Penang / Department of Environment (DOE) (Assumed)

Concerning Development Issues in Malaysia Services and Technologies of SME
( )

( > ‘Packaged-type’ Business that is consist of technologies

» The government of Malaysia has taken the initiative in meeting and know-hows from recovery to recycling/destruction
consumption phase-out schedule of CFCs by 2010 and HCFCs of refrigerant gas
by 2030 that are imposed on developing countries by the ® Analysis technology of refrigerant gas
Montreal Protocol, and also making ventilation of CFCs as an ® Recovering, recycling and filling technology of
offence; however, a large amount of the ozone depleting refrigerant gas
substances (ODS) are still discharged into the atmosphere. ® Destruction technology of refrigerant gas

» Inorder to effectively enforce recovery and destruction of ODS, > Possible change of combining processing system to suit
formulation and implementation of laws/regulations that different situations
prohibit releasing ODS into the atmosphere and require ODS » Reduction of additional expenses by maximizing
destruction are needed, but not in place yet. recycling

\ ) » High confidence in many years of services )

Proposed ODA Projects and Expected Impacts y

(Dissemination/Demonstration Project: Through a small-scale pilot project, encourage Malaysia government officials and refrigerant gas \
technicians to understand the purpose and usefulness of the planned business model. Provide information regarding relevant Japanese
laws/regulations /guidelines to effectively execute relevant regulations in Malaysia. To develop a recycled refrigerant market by making
recovery of used refrigerants as a normal business practice through training of technicians who deals with refrigerant gas.

Training Program :Implement “Training to establish a foundation for the business to recover, recycle and destroy refrigerant gas” to

improve understanding regarding the importance of regulations and recycling of refrigerant gas among business operators, and to improve
Qnderstanding regarding the importance of operational procedure of regulation among regulatory authority. j
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