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* This report is produced by the trust corporation based on the contract with JICA. The contents of this report are based
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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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Summary

Chapter 1 Development Issues of the Country

Urban population density in the Republic of Indonesia (hereinafter referred to as Indonesia) increased
sharply, which has aggravated accessibility to safe drinking water of the people. Investing records indicate
heavy focus on its water infrastructure such as drinking water pipes and associated structures. It is, however,
observed that spending on infrastructure was realized at the expense of curbing the budget for maintaining
existing infrastructure.

Common challenges of the local government owned water utility organization (Perusahaan Daerah Air
Minum, hereinafter referred to as PDAM) include: 1) weak financial position due to rapid devolution of the
service to local governments; and 2) extensive use of obsolete water pipes laid in the 1980’s and the 1990’s,
which is compounded by poor planning and delivery of maintenance service, among others.

The Indonesian Ministry of Public Works and Housing (Kementerian Pekerjaan Umum dan Perumahan
Rakyat, hereinafter referred to as PU) has set a national target of universal access to water supply and
sanitation by 2019. However, it is apparently unmet. The current status of PDAMSs therefore requires various
interventions: 1) to enhance financial positions; 2) to promote PPP approach in water service delivery; and 3)
to underpin their efforts by developing organizational capacity and skill for rendering the service.

The latest Operation Plan of the Country Development Cooperation Strategy of the Government of Japan
toward Indonesia (September 2017) identified a Living Environment Improvement Programme. The
programme is designed to improve the quality of life by two key approach: 1) promoting water supply and
sanitation investment and adequate waste disposal or treatment, improving water quality of river and oceans;
and 2) strengthening institutional, organizational capacity along with enhancement of skills of local
governments in managing facilities.

Chapter 2 Proponent and its Product

AQUAPIGGING is a pipe cleaning technology to remove deposits in water pipes by physical friction
generated by an aquapig, urethane foam cleaning device with greater elasticity, traversing in pipe network by
pressured water. It improves quality of drinking water and enhances transportation capacity of a water pipe. It
is a proven and unique technology developed in Japan with a track record in the Japan's market for cleaning
water pipes of a total distance of 42,653 m. In addition to AQUAPIGGING, significant needs on use of
under-water robot were identified for cleaning reservoirs. The main text of the report theresore provides
fundamental information on the technique supported by the proponent.

In this project, a one-day workshop was convened on 1% August 2019 in close collaboration with PDAM®
Kabupaten Bekasi. A section of water pipe with 140 m distance was chosen as the pilot site to demonstrate
cleaning efficiency of AQUAPIGGING. It lies along JI. Sulawesi which is under the jurisdiction of a regional
office in Setia Mekar of the PDAM. The participants included the representatives of major PDAMs in West

5 PDAM Tirta Bhagasasi Bekasi is commonly referred to as PDAM Kabupaten Bekasi or PDAM Kab. Bekasi as its
abbreviation in this report.
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Jawa. After the demonstration, the participants moved to Balai Teknik Air Minum (hereinafter referred to as
BTAM) to discuss applicability of AQUAPIGGING to water supply service in Indonesia. The major findings
and lessons learned are as follows:

@)

)

@)

(4)
(®)

(6)

()

®)

Ductile cast-iron pipe is the major materials in Japan’s water supply pipes. In contrast, polyvinyl
chloride pipe is often used in Indonesia for water supply. It is also noteworthy that there are many
obsolete pipes left unreplaced in Indonesia. The said conditions would involve a risk of structural
failure in applying AQUAPIGGING. Considering the facts that there are limited number of
experienced service providers and presumably there are poorly connected pipes, it also involves a risk
of leakage in plumbing joints. However, it was observed that the risks may be reduced by technical
measures to operate all the cleaning procedure under 0.02MPa by installing a regulation valve at the
launcher section of aquapig.

In the demonstration, the number of cleaning process was limited to three times due to time constraints.
However, it was observed that more cleaning process should have been repeated to reach satisfactory
status of the cleanliness of discharge wastewater because the pipes have been used for more than 30
years without any cleaning service. It is also presumed that the degree of the sediment deposition in
pipes is almost equivalent in other part of the country. Considering the needs for low pressure cleaning
process, more cleaning process should be repeated than conventionally practiced in Japan.

It was recognized that acquiring permission from relevant authorities such as police and local
governments require a long time, which indicates needs for adequate planning process for rendering
the cleaning service.

It was also recognized that the necessary permissions vary depending on the localities.

Limited information on underground pipe location prevents efficient operation of the service. Expert
judgement of the PDAM’s engineers needs to be exercised to identify the locations of pipes in the
foreseeable future.

In the areas such as Bali and Bandung where there is a marked difference in elevation, attention should
be paid to regulating water pressure in applying AQUAPIGGING. It may also require an adequate
level of prior technical guidance.

Surface corrosion of ductile cast-iron pipe often damages aquapigs physically. It was, however,
realized that the cleaning of polyvinyl chloride pipe does not cause significant damage on aquapigs,
which would provide an incentive for users to use aquapigs repeatedly. Significant permeability of
aquapigs allows penetration of fine particles which would stay within aquapigs. This would result in
loss of elasticity, the most important feature, of aquapig. Adequate technical guidance is needed to
address the issue.

In the demonstration, endoscopic examination of the selected pipe was carried out to detect any
unauthorized connections prior to the cleaning service. There may be circumstances wherein a
decision to abort cleaning plan should be made when there are many unauthorized connections.

During the demonstration of AQUAPIGGING, samples of water were taken for laboratory analysis to
determine, among others, the relationship between sediments and water quality. Major findings of the analysis
are as follows:

M)

A quick hike of turbidity was observed upon the injection of an aquapig. It is most likely inferred that
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the hike was caused by removal of deposits in the water pipes as a result of physical friction generated
by the aquapig traversed in the pipe network. It indicates that a considerable amount of sediments was
retained on the internal surface of the pipes.

(2) Total Dissolved Solid, TDS, in the sampled water was detected at approximately 230mg/L.
Considering the fact that drinking water in Japan contains TDS mostly at 100 mg/L, drinking water in
Bekasi contains a higher electrolyte.

(3) For metals in water, all the parameters exhibited elevations of their content upon the injection of an
aquapig. Among the metals, aluminium and manganese observed to be increased significantly. The
high content of aluminium and manganese is a unique feature of water in Bekasi as a contrast to the
water in Japan containing a higher iron.

(4) An analysis of COD (Chemical Oxygen Demand) and Organic Matters indicates a probable
occurrence of bacteria and other organic matters in the sediments in water.

The pilot-base application of AQUAPIGGING to the water pipes in Bekasi exhibited significant efficacy in
removing sediments. Although there still remain challenges for an area-wide application of the technology, the
project has succeeded in demonstrating the technical feasibility. It is appreciated that AQUAPIGGING would:
1) enhance safe water accessibility by means of significant improvement in quality of water delivered by
PDAMs, 2) increase customer satisfaction and enhance willingness to pay, which would resultantly improve
PDAMSs’ financial positions, and 3) increase the overall capacity of PDAMSs through promotion of PPP
approach.

An approach to the business development by leveraging the ODA scheme is designed and proposed
hereunder. The proponent intends to prioritize the private business debelopment considering the constraints in
manpower. Furtherance of the proposed ODA Project will be pursued in the course of implmenering the
private business.

Chapter 3 ODA Project Formulation

Considering strength and financial capacity of the relevant organizations, Kabupaten Bekasi was selected as
its project area. The counterpart agencies would include 1) Kabupaten Bekasi, 2) PDAM Kabpaten Bekasi and
its regional offices, 3) PU 4) Badan Peningkatan Penyelenggaraan Sistem Penyediaan Air Minum (BPPSPAM),
5) BTAM and 6) Persatuan Perusahaan Air Minum Indonesia (PERPAMSI).

An objective of a project envisioned to materialize the business development is to underpin the PDAM’s
initiatives for providing quality drinking water to the users by way of promoting technology transfer;
standardization and dissemination of AQUAPIGGING. The said objective will be achieved by generating the
following eight (8) outputs. Major activities to generate the outputs are also identified.

Output 1 AQUAPIGGING is approved by SNI, the Indonesian National Standard
Activityl-1  Support and verify the process for approval as SNI
Activityl-2  Prepare documents needed for SNI approval
Activityl-3  Pursue and attain SNI approval
Output 2 A pipe maintenance plan is developed
Activity2-1  Identify pipe layout network of PDAM Kab.Bekasi
Activity2-2  Compile information on cleaning records
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Activity2-3  Prepare a Cleaning Plan by AQUAPIGGING
Output 3 : A standard operation procedure of AQUAPIGGING is prepared
Activity3-1 Prepare Standard Operation Procedure (SOP) and Safety Management Manual (SMM)
Activity3-2  Implement Technology Transfer Training based on the SOP
Activity3-3  Share SOP and SMM with relevant authorities
Output 4 : AQUAPIGGING is technically verified
Activity4-1 Prepare a Pilot Test Plan
Activity4-2  Procure necessary equipment for Pilot Testing
Activity4-3  Implement Pilot Test
Activity4-4  Verify AQUAPIGGING by analyzing the results of Pilot Test
Output 5 : A standard specification of AQUAPIGGING is documented
Activity5-1  Prepare Standard Specification of AQUAPIGGING
Activity5-2  Share Standard Specification of AQUAPIGGING with relevant authorities
Output 6 : A set of training facility on AQUAPIGGING is provided
Activity6-1  Procure a set of training facilities at BTAM
Activity6-2  Prepare Training Manual
Activity6-3  Develop Training Plan
Activity6-2  Organize and implement Train’s trainers’ program
Output 7 : AQUAPIGGING is disseminated
Activity7-1  Prepare promotion materials
Activity7-2  Upload information on AQUAPIGGING on the periodicals and website of PERPAMSI
Activity7-3  Convene seminars for PDAMs in other part of the country
Output 8 : Knowledge on AQUAPIGGING is deepened by means of training in Japan
Activity8-1  Prepare a Training Programme
Activity8-2 Nominate the training Participants
Activity8-3  Implement the training in Japan

The project will generate a wide range of positive impacts on the business development; however, it may
also lead to widespread use of copies of the service. Measures to combat such imitation products needs to be
designed and implemented.

Meanwhile, it is noteworthy that the project is expected to generate diverse direct benefits such as
improvement of water quality, acquisition of cleaning methods, reduction of customer complaints.

Chapter 4 Business Development Plan

There are two major streams as prospective clients of the business, namely: 1) PDAMSs over the country for
its public sector service and 2) operators of Japanese Industrial Estates as its private sector service.

In the public sector service, the business plan prioritizes the PDAMSs in West Jawa as its clients among the
three hundred eighty (380) PDMAS, operated under local governments, over the country. In addition, the
PDAMs in Bali province would be targeted as well in consideration of its flourishing tourism industry and the
potentials of users’ high interests on drinking water quality.

For the targeted PDAMs in West Jawa, use of AQUAPIGGING for cleaning water pipes is recognized as a
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new service area, which has led to a deduction that there are no business competitors and concurrently no
market per se.

Accordingly, an estimation of the market size was performed under key assumptions: a certain portion of
the current budget of PDAMs for pipe maintenance is allocated to pipe cleaning service delivery by
AQUAPIGGING without significant fiscal impacts on the PDAM’s operation. In the simulation analysis, it
was estimated that the total amount of contract with PDAM Kab. Bekasi would stand at Rp. 500 million,
equivalent to approximately JY 4.0 million, in the initial year; and eventually it would reach Rp. 4.5 billion,
equivalent to JY 3.5 million, when AQUAPIGGING attains more recognition by PDAMs in Wet Jawa.

An analogous estimate for Bali Province indicated that the size of the market would reach Rp. 5.0 billion,
equivalent to approximately JY3.8 million, when the technique attains broader recognition.

An analogous estimate for Bali Province, by regarding PDAM Kab. Badung and Kota Denpasar as
prospective clients, indicated that the size of the market would reach Rp. 20 billion, approximately JY15
million, when the technique attains broader recognition. The size of the market in Bali Province is seen
equivalent to the half size of West Java.

Meanwhile, it was judged infeasible to establish a business entity by the proponent due to a humber of
restrictions on foreign investment in addition to the foreign investment cap of up to 68%: 1) acquisition of a
construction license requires an investors a minimum net assets at Rp.50 billion, equivalent to JY 387.5 million,
under the law in force; and 2) there is a significant deviation in the minimum amount of contract specified in
the relevant regulations from the prospective contract value estimated by the proponent. Therefore, it was
proposed to render the service by making a subcontracting agreement with a local business partner which signs
a service contract with PDAMSs for cleaning water pipes.

However, it is also noteworthy that a staffing service contract has to be signed with the local business
partner for employees of the proponent to work in Indonesia; and a license agreement has to be signed on use
of AQUAPIGGING by the local partner. In addition, it is also necessary to confirm if the local partner is able
to acquire 1) work permit and 2) working visa for foreigners. In this context, the proponent undertakes
consultation and evaluation of various Indonesian Capital Construction companies to discuss potential
business schemes and major conditions of business partnering agreement to identify a prospective business
partner.

In addition, the proponent had consultation meetings with Japanese engineering firms and operators of
Japanese industrial estates as potential business partners. As a result, the proponent identified diverse needs in
maintaining industrial water supply pipe networks managed by the operators.

Recognizing the diverse needs in the private sector, three types of business operation plans were developed,
namely, for 1) PDAMs Water Pipe Cleaning Service by use of AQUAPIGGING, b) Area-wide planning
service for water pipe cleaning of PDAMSs by using endoscopic camera and c) Tank-cleaning service for
operators of Japanese industrial estates.

Since each of the business plans has differing operating conditions, the simulation analysis of the business
was performed by adopting a standard unit cost of work under key assumptions on number of contracts. A
certain amount of profit is expected to be generated in proportion to total earnings in the initial and subsequent
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years of the operation because it requires neither any types of large-scale initial investment nor recurring fixed
expenditure incurred by installation of office and employment; and each of the business contracts will be made
at a contract price beyond the break-even point of the business.

The proponent shall pay withholding tax under the law in force in Indonesia upon the remittance of the
remuneration because it delivers the service without any local subsidiary entity. The proponent should be
closely informed on the taxation regime through the local tax accounting firm to minimize any profit loss
because it may be recognized to hold any permanent establishment (P.E.) as scaling up of the business
operation and thereby imposed 20% withholding tax service as against the service remuneration. It was also
recognized that training of Indonesian personnel is necessary as specialized engineers for delivering the service.
However, it is also noteworthy that the human resource development should not be limited to the area of
technical skill, instead, it requires a broader capacity development for management and administration for
full-service delivery and entails a mid-term plan of operation.
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