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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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1. BACKGROUND
[MSW in Indonesia]

In large cities of Republic of Indonesia (hereafter referred to as Indonesia), the capacity of
final disposal sites for Municipal Solid Waste (MSW) which refers to waste from household and
commercial sector is almost full due to rapidly increasing MSW triggered by population
increase and economic development.

[Issues of MSW management]

In 2008, Indonesian government enacted “ACT OF THE REPUBLIC OF INDONESIA
NUMBER 18 YEAR 2008 REGARDING WASTE MANAGEMENT” in order to prohibit local
governments from waste management by open dumping. However, most of the local governments
have not found effective and practical solutions for management of MSW. In Indonesia, the
management of organic wastes which account for 60% to 70% of total generation amount of MSW
is the most critical issue.

2. OUTLINE OF THE PILOT SURVEY FOR DISSEMINATING
SME’S TECHNOLOGIES
(1) Purpose
Performance of the technology and equipment of Midori Fermentation Decompression (MFD)
will be verified in Denpasar and dissemination model of MSW reduction will be proposed for
other cities of Indonesia.

(2) Activities

The effectiveness of MFD to produce fertilizer from organic waste will be verified,
as a proper measure of reducing MSW.

Check the conditions for implementation

Decision of specification and design of MFD

Procurements of equipment and materials

Agreement on the site for installation and layout with Denpasar city, and orders for
construction work

Installation and test operation of MFD at the site

Continuous operation and adjustment operation of MFD

Manpower planning for operation and maintenance (O&M)

O&M and technical trainings for operators from Denpasar city

Quality analysis of materials composed by MFD for organic fertilizer

©O© 00 ~NOo ol A WONE

1.
1-
1-
1-
1-
1-
1-
1-
1-
1-
2.

The sorting/collecting/transferring process of organic waste will be analyzed from the

view of environmental and social conditions in Denpasar city. Based upon the analysis,

solution for improvement of MSW management will be proposed.

2-1 Check the current process of sorting/collecting/transferring MSW

2-2 Investigation of current sorting process of organic waste from MSW, and
identification of issues to be improved about the sorting process

2-3 Review of organization and manpower (capacities/fO&M system/ budget) and
recommendation for operating MFD

2-4  Proposal of improved process for the sorting/collecting/ transferring of organic waste
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2-5 Holding conferences to share and discuss the outputs from the reviews done in 2-3
above with Denpasar city

2-6  Proposal of revised recommendation towards improvement of MSW based upon the
outcomes from the conferences

3. Based upon the activities in 1. and 2., the possibility towards dissemination of MFD
and its output (material for fertilizer from organic waste) will be verified and a model
of proper MSW management by MFD will be proposed in Denpasar city.

3-1 Analysis on technical and economic sustainability of MFD and related technologies

according to outputs from the activities 1. and 2.
3-2 Analysis on business profitability of MFD and development of a business model
towards dissemination based the activity 3-1

(3) Information of Product/ Technology to be Provided
[Hardware]

Midori Fermentation Decompression (MFD) is equipment to convert organic waste to
material for organic fertilizer and alternative fuel of fossil energy by drying and fermenting
under decompressed and heated condition which enhances the process by microbes.

MFD could compost organic waste out of MSW without pre-sorting process. Other
materials such as plastics and papers will not be dissolved by MFD and therefore, pollution
on output and/or chemical reaction in decomposed wastes such as plastics and papers will
not occur.

Organic waste will be dissolved in short period because microbial activities of heating
and fermenting will be activated under decompression condition. Hence, decompressed
process by MFD will decrease operation time and fuel cost.

Organic material produced by MSW will be utilized as material for organic fertilizers,

animal feeds and alternative fuels of fossil energy.

[Software]
We will provide our experience and know-how for technically and economically
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sustainable system regarding soring, collection, and composting of organic waste as
business activity.

(4) Counterpart Organization
Japan : Midorisangyou Co., Ltd.
Indonesia : Ministry of Environment and Forestry (KLHK)
Department of Environment and Cleanliness (DLHK) of Denpasar City

(5) Target Area and Beneficiaries
Target Area : Denpasar city

Beneficiaries : Public sector of Denpasar city

(6) Duration
From August 2016 to June 2019 (2 years and 10 months)

(7) Progress Schedule

Procurement of MFD : September 2016 to October 2017
Installation of MFD : November 2017

Verification of MFD : November 2017 to January 2019
Study of MSW in Indonesia : September 2016 to July 2018
Considering Business model : November 2017 to December 2019

(8) Manning Schedule

Midori Sangyou in Indonesia : Planned 1.93 M/M Actual 1.66 M/M
Midori Sangyou in Japan : Planned 21.3 M/M Actual 21.5 M/M
Outside talents in Indonesia : Planned 8.26 M/M Actual 8.21 M/M
Outside talents in Japan : Planned 9.2M/M Actual 10.3 M/M
Total in Indonesia : Planned 10.19 M/M Actual 8.26 M/M
Total in Japan : Planned 30.5 M/M Actual 31.85 M/M
Total : Planned 40.69 M/M Actual 41.89 M/M

(9) Implementation System

Organization Roles
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Ministry of Environment and Forestry
(KLHK)

KLHK shall supervise and facilitate DLHK to
cooperate with the JICA Survey Teams in assuring
the successful implementation of the survey.

Department of Environment and Cleanliness
(DLHK)
(Implementing organization in Indonesia)

Providing the project site, Selection of model area,
collection and transport of MSW (sorted organic
waste, if possible) and so on.

Midorisangyou Co., Ltd.
(Implementing organization in Japan)

Planning and installation of MFD, O&M of MFD,
Demonstration of utilizing the output (organic
fertilizer) from MFD, Dissemination Plan of MFD
in Denpasar and so on.

Recotech Inc.
(Outside Talent)

Project management and Developing business
model

NTT DATA INSTITUTE OF
MANAGEMENT CONSULTING, Inc
(Outside Talent)

Developing business model and Reporting

PT.SKY JAPAN ABADI
(Outside Talent)

Coordination/Procurement in Indonesia, O&M of
MFD

ONE DROP FARM, inc.
(Outside Talent)

Verification of utilizing the output (organic
fertilizer) from MFD for agricultural uses,
Dissemination Plan of MFD

3. ACHIEVEMENT OF THE SURVEY
(1) Outputs and Outcomes of the Survey

1. The effectiveness of MFD to produce fertilizer from organic waste will be verified,

as a proper measure of reducing MSW.

1-1 Check the conditions for implementation

1-2  Decision of specification and design of MFD

1-3  Procurements of equipment and materials

1-4  Agreement on the site for installation and layout with Denpasar city, and orders for

construction work

1-5 Installation and test operation of MFD at the site

[Outputs and Outcomes of 1-1 to 1-5]

We have designed, procured and manufactured MFD, and successfully installed the

machinery at the site in November 2017.

1-6 Continuous operation and adjustment operation of MFD

After the installation, we loaded organic waste to MFD and completed

commissioning. We loaded 3 types of waste, 1. Organic waste from households, 2. Mixed

waste from households and commercial sectors and 3. Dumped waste from TPA (final

disposal site). And we analyzed the composition of each type of waste. We also calculated

the operation cost of MFD.
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1-7 Manpower planning for operation and maintenance (O&M)
We developed O&M structure (assigned one manager and two operators from DLHK
for daily operation and maintenance, and mechanical/electric engineers in Denpasar for

maintenance).

1-8 O&M and technical trainings for operators from Denpasar city
We trained the two operators at the site. And they became able to operate MFD

without supports from the team from Japan.

1-9 Quality analysis of MSW (waste from households and commercial sector) composed

by MFD for organic fertilizer
Composition of MSW after MFD treatment

Input MSW : 2,669.1 kg (wet weight)

Output MSW : 1,245.6 kg (dry weight)
Type Weight(dry, kg) %
Organic 657.0 52.7%
Plastic 256.6 20.6%
Paper 244.0 19.6%
Wood 7.0 0.6%
Soil 0.0 0.0%
Textile 21.0 1.7%
Leather/Rubber 3.4 0.3%
Metal 6.0 0.5%
Glass 48.2 3.9%
Concrete 2.0 0.2%
Others 0.4 0.0%
Total 1245.6 100.0%

We clarified the composition of MSW (waste from households and commercial
sector) after the process of MFD.

A comparison between Input MSW (wet weight: 2,669.1 kg) and Output MSW
(dry weight: 1245.6kg) shows the function of reducing moisture by MFD. MFD could
reduce 53% of moisture in MSW.

If we would like to sell the output as materials of fertilizer, we have to remove
waste other than organic waste. A manufacturer of fertilizer pointed out that they would
accept only the organic waste from MFD, and we had to remove the other waste.

On the other hand, if we sell the output as alternative fuel of fossil energy, we can
recycle (thermal recycle) Plastic, Paper, Wood, Textile and Leather/Rubber which account
for 95% of the output.
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2. The sorting/collecting/transferring process of organic waste will be analyzed from the

view of environmental and social conditions in Denpasar city. Based upon the analysis,

solution for improvement of MSW management will be proposed.
2-1 Check the current process of sorting/collecting/transferring MSW

DLHK and private sectors collect waste from households and commercial sectors,
and transfer to a final disposal site (TPA Suwung). They charge collection fee from
households (25,000 ~ 35,000 Rupiah/household/month). Some valuable items such as
plastics, metals and others are segregated and sold by private sectors.

315tons/day of MSW from Denpasar is transferred to TPA Suwung. Other
regencies (kabupaten) also use the TPA Suwung, and the total amount of MSW transferred
to TPA Suwung is estimated around 600 to 800 tons/day.

2-2 Investigation of current sorting process of organic waste from MSW, and
identification of issues to be improved about the sorting process
DLHK is conducting a model project around the project site (TPST 3R). Currently
waste from around 200 households is transferred to TPST 3R by DLHK. DLHK ask 200
households to segregate “organic waste” and “inorganic waste”. In return for segregation,
DLHK is collecting the waste for free. However, the segregation has not conducted
completely.

2-3 Review of organization and manpower (capacities/fO&M system/ budget) and
recommendation for operating MFD
We developed O&M structure (assigned one manager and two operators from DLHK
for daily operation and maintenance, and mechanical/electric engineers in Denpasar for
maintenance) and trained operators.

2-4  Proposal of improved process for the sorting/collecting/ transferring of organic waste

In order to sell output from MFD as materials of fertilizer, we have to segregate
organic waste from other waste. And we find that a key point is motivation for segregation
at emission sources of waste (households etc.).

2-5 Holding conferences to share and discuss the outputs from the reviews done in 2-3
above with Denpasar city
We held a conference with DLHK and agreed that we have to improve the motivation
for segregating waste at households. As a specific measure, Denpasar was considering

“virtual currency”, “application for smartphone” to provide value for segregation.
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2-6  Proposal of revised recommendation towards improvement of MSW based upon the
outcomes from the conferences
Toward the handover of MFD, we proposed a policy of operation at the project site
(TPST 3R) as follows. And DLHK agreed to accept MFD.
- Amount of input waste :600kg (200kg X 3 batches)
- Operation hours:9hours (3hours X 3 batches)
- Type of waste:
1. Waste from Household: output is material for fertilizer (need segregation
before/after processing) or alternative fuel of fossil energy
2. Woods and leaves: output is material for fertilizer
- Operation cost
Electricity:75~85kWh / 9h
Fuelwood:200~250kg / 9h
- Operators
Manager :one person
Operator: two persons

3. Based upon the activities in 1. and 2., the possibility towards dissemination of MFD

and its output (material for fertilizer from organic waste) will be verified and a model

of proper MSW management by MFD will be proposed in Denpasar city.
3-1 Analysis on technical and economic sustainability of MFD and related technologies

according to outputs from the activities 1. and 2.

Regarding the potential market of MFD, we identify 2 business models, or 1.
Material for fertilizer and 2. Alternative fuel of fossil energy, in order to sell the output
from MFD.

To sell the output as 1. Material for fertilizer, we have to segregate organic
compost from other outputs. A manufacturer of fertilizer in Bali will buy the output at 1,000
Rupiah /kg. In case of 2. Alternative fuel of fossil energy, we can recycle 95% of the output
from MFD. The income from alternative fuel is equal to the price of coal which is around
1,100 Rupiah/kg in Bali. It seems that we have to install “pelletizer” in order to sell the
output as fuel.

3-2 Analysis on business profitability of MFD and development of a business model
towards dissemination based the activity 3-1.
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Daily Input of MSW 25 t/Day

Annual Input of MSW 9,125| t/Year
Operation cost/ton MSW 159,834| IDR/t I
Operation cost

No. |[Item Price

1 Fuel 166,875,000 IDR/Year
2 Electricity 406,610,000 IDR/Year
3 Water 0 IDR/Year
4 Labor (1 Manager) 60,000,000 IDR/Year
5 Labor (5 Operators) 75,000,000 IDR/Year
6 Maintenance (2% of Initial cost) 750,000,000 IDR/Year
Total 1,458,485,000 IDR/Year
Income

No. |[Item Price

1 Tipping Fee 4,562,500,000 IDR/Year
2 Output (sell as fuel) 1,763,437,072 IDR/Year
Total 6,325,937,072 IDR/Year
Annual Profit 4,867,452,072 IDR/Year
Initial Cost 37,500,000,000 IDR
Payback period 1.7 Year
Investment yield 13.0%

The sheet above shows the business profitability of MSW treatment with MFD.
We assume that MFD will be owned and operated by private sector as a BOO (Build Own
and Operate) business. And local government will provide tipping fee to the private sector,
hopefully 500,0001DR/ton (PPP model: public—private partnership model). We assume that
all the output will be sold as alternative fuel of fossil energy. In order to sell the output as
material for fertilizer, we have to add segregation process. And we also need to  consider
the treatment of non-organic waste, for example selling the valuable items such as plastic,
paper, metal and glass after segregation, and dumping others to TPA. Considering current
MSM status, we come to a conclusion that all the output should be sold as fuel.

The sheet is based upon input capacity at 25tons MSW/day. If the input volume
is larger than 25tons MSW/day, we can install multiple systems (e.g. to accept 100ton
MSW/day, we will install 4 systems of MFD with 25tons MSW/ day capacity).
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We assume that the tipping fee would be 500,000IDR/ton which is based upon
“Presidential Regulation No. 35 of 2018” for waste to energy projects in 12 cities including
Denpasar. In case the tipping fee would be lower than 500,000IDR/ton, we have to
reconsider the initial cost. There might be rooms for cost reduction by localization of EPC,
simplification of MFD system and so on.

(2) Self-reliant and Continual Activities to be Conducted by Counterpart
Organization
DLHK will operate MFD to process the MSW at TPST 3R. DLHK will bear the
operating cost showed at section 2-6.

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

Based upon composition of MSW showed at section 1-9, we can assume the
maximum impact and effect for waste reduction by MFD as follows. If we produce fuel
from MSW, 95% of waste (The total ratio of Organic, Plastic, Paper, Wood, Textile and
Leather/Rubber is 95.5%) will be reduced. Metal and Glass (4.4% of MSW) will be sold
and recycled. In total, almost all the MSW (99.8%) which is currently disposed at TPA will
be decreased.

(2) Lessons Learned and Recommendation through the Survey

The key for waste management in Denpasar will be segregation/soring process at
the source of MSW (households, commercial sector etc.). Central/Local government should
consider the policy to motivate segregation/sorting process at households,  communities
and commercial sectors. Education for 3R, award for good practice will be practical policy
to raise the attention for 3R. We hope Denpasar city will utilize MFD not only as facility
for MSW treatment, but also symbol of 3R policy of Denpasar.

ATTACHMENT: OUTLINE OF THE SURVEY
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