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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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Introduction

Myanmar, the target country of this study, is facing major power problems, such as the power
supply-demand gap and frequent power outages due to low power generation and high transmission losses
during the dry season. In light of the above challenges, the visualization of electricity consumption
promotes efficient use of electricity and enables the reduction of electricity consumption. Specifically,
improved electricity operations and the introduction of energy-saving/renewable equipment will contribute
to a stable supply of electricity in the region and expand the scope of supply of surplus electricity to areas
that are not well served.

With the situation described above as a background, the purpose of this study is to investigate the
feasibility of energy-saving devices, collect relevant information from the local government, JICA's
Myanmar office, relevant local organizations, local companies, etc., and compile ODA proposals (drafts) in
collaboration with the C/P and local residents. In addition, this study aimed to build partnerships with local
private companies and, under their implementation system, compile a business plan on the demand for

energy-saving equipment, its diffusion potential, and its sustainability in Myanmar.

1. Description of the current situation and development needs of the
concerned development issues in the surveyed country

1.1 Power sector

Myanmar has the lowest per capita electricity consumption in the ASEAN region, which was 217 kWh/
person/ year as of 2014. However, electricity consumption tends to increase in proportion to the GDP
growth rate, with Myanmar's GDP growth rate of 6.72% in 2017, one of the highest among ASEAN
countries, and electricity consumption per capita is also increasing after Cambodia and Vietnam. In urban
areas with well-developed power distribution networks, the balance of power supply and demand has
collapsed due to population growth, etc., and power shortages are serious due to inefficient power
consumption, such as excessive use of air conditioning and increased maximum power demand due to
simultaneous start-up of power loads, and power outages are frequently occurring in the city.

While the electricity demand is increasing, the development of the distribution network has not been
able to keep up, and this has led to an increase in stolen electricity from public power lines, including in

urban areas.

1.2 Electricity cost

Myanmar's electricity prices are among the lowest in ASEAN, and the inverse of the cost of electricity
generation has become a major burden on the Myanmar government. Even the wealthiest residents of
Yangon purchase electricity at subsidies that are below cost. These subsidy schemes are incompatible with
the ambitious electrification plans set up by the government. State subsidies for electricity supply are a
major obstacle to increasing the country's much-needed power generation by attracting investors.

The government's burden is on the rise, from 507 billion kyats (about 36 billion yen, converted at 1 kyat
= about 0.071 yen) in the fiscal year 2017/2018 to 630 billion kyats in the fiscal year 2018/2019. Also,
cheap electricity prices are a drag on investment in power projects. In this context, the Myanmar

government raised electricity rates in July 2019.

1.3 Legal situation relating to energy saving
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Myanmar does not have any laws and regulations on energy saving, but it is developing a draft of the
Energy Saving Law. Besides, the Energy Management Committee has been formed as an organization to

review the Energy Saving Law. This committee is led by the Ministry of Industry (MOI).

2. Possible applicability of the SME's products and technologies, and
prospects for future business development

2.1 Proposed system

The proposed EcoWise® system measures

electricity consumption and supply from power

(Cloud server)

z " - :.ﬁllﬁl‘

generation with sensors installed in a power control
: Lo =

panel, etc., and totals the data with an EcoWise
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communication device, allowing for remote

monitoring. The data will be stored on an EcoWise

[ @ Transmitter (Primery Unit) )

server installed in the proposed company. In o Bl ‘e Unilen W
e . . e = o
addition, it is easy to monitor the data using an open | | %A%, | PublicOffices  Hospitals/Factories  Small-scale users

&

Large-scale users

platform such as a mobile communication network
and smartphone terminals. One of the features of the ~ Figure 1 Overview of the proposed system
system is that it is easy to construct, and the

communication by Power Line Communication (PLC) technology can be used.

2.2 Applicability in the target country
The in-situ pilot studies were conducted to evaluate the technical applicability of the proposed system at
the two locations: the Government Technical Institute Insein and the East West Parami Hospital. In both of

the facilities, the proposed system was found to work without any problem.

Government Technical Institute Insein East West Parami Hospital

Switchboard for system

nstallation Installed system

Installed system Ecowise®

Figure 2 Pilot study to evaluate technical applicability of the proposed system

Moreover, a series of interview survey was conducted to determine whether the proposed system could
meet the local needs. The results are as shown below:
a) Governmental agencies

Yangon Electricity Supply Corporation (YESC) evaluated the proposed system is suitable for the
current needs of the government as the increase in electricity prices is also affecting the government
facilities and energy-saving is recommended. Yangon City Development Committee (YCDC) showed high
attention to the proposed system and mentioned that they would like to know the electricity consumption in

detail in the facilities under YCDC's jurisdiction (City Hall and three government buildings). The study
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team obtained the power system diagrams of these facilities and studied the layout of the proposed product,
and found that the proposed system could be sufficiently introduced.
b) Private sector

In the Thilawa Special Economic Zone (SEZ), a request was made to utilize the large-capacity
electricity-using facilities (water purification and wastewater treatment facilities) in the SEZ for the future
maintenance and enhancement of the electricity facilities. The management association of the Hlaingthaya
Industrial Park expressed its interest in installing the proposed system in the sub-power stations of the
industrial park for the efficient operation of the auxiliary power source since they are using their own
auxiliary power source due to the instability of the power supply from YESC (repeated power outages).
¢) Educational institutions

At Government Technical Institute Insein, it was found that as a future inter-institutional collaboration,
it is seeking cooperation from the private sector and foreign support for the stability of the school's
operations. Yangon Technological University also discussed with the president of the university and a
professor of the Department of Electrical Power Engineering and obtained an agreement to promote joint
research and personnel exchange with Ansible-Teikyo University using the proposed product as teaching

material.

3. Expected development impact and effect on business development of the
proposing SMEs in the surveyed country through proposed ODA projects

3.1 Expected development impact

Electricity prices were revised in 2014, and electricity prices have increased significantly. Before the
revision, unit costs were set at a fixed level, but after the revision, the unit costs were set to rise with the
amount of electricity consumed, so the amount of electricity bills paid by factories and other facilities that
consume large amounts of electricity is particularly high. As a result, the need for effective use of
electricity is high, and it is assumed that the need for visualization of electricity use, energy-saving
equipment, and the introduction of on-site generators is growing. Therefore, we will build up a track record
of the introduction of the proposed system through the business verification projects, and expand the
project to local governments, factories, and commercial facilities across Myanmar.
a) Governmental agencies

As a possible solution to the problems faced by administrative agencies such as YESC and YCDC, in
addition to the expected energy-saving effects of the administrative facilities themselves, there is a
possibility that the administrative agencies will be able to gain a broad understanding of the amount of
electricity used and reflect this data in their planning and other activities. One of the challenges faced by
administrative agencies is that they have not been able to grasp the actual cost of electricity by wiring, and
it is difficult to quantify power loss due to stolen electricity and faulty equipment with the amount of
electricity supplied. The proposed system, which has the simplicity of installing sensors in any location and
the convenience of data transmission by PLC, may allow the amount of electricity at each distribution point
(poles, substation facilities, etc.) to be converted to data and the flow of electricity to be grasped from a
broad perspective in the future.
b) Private sector

For private companies, efficient power usage and reduction of power consumption can be achieved by
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visualizing the amount of power consumed in facilities with large power consumption such as industrial
parks (factories) and hospitals. In particular, the proposed system allows the installation of sensors at each
facility, rather than on a single system, which enables the collection of detailed data to select facilities that
can be expected to provide greater energy savings. Also, it is expected to be used as an indicator for
maintenance, management, and renewal of facilities and the efficient operation of auxiliary power sources,
since the changes in power consumption can be observed continuously in a time series.
¢) Educational institutions

In Myanmar, the general awareness of energy conservation is still low, and there is a lot of room for
improvement in reducing electricity consumption, such as excessive use of air conditioning and operation
of unnecessary equipment, by raising the general awareness. Education is a major factor contributing to this
improvement in energy efficiency and conservation awareness, and education on the use of electricity will
be necessary as Myanmar develops. The efficient use of electricity by the proposed product is also a useful
subject for research in the field of education, and collaboration between universities in Yangon and

universities in Japan may help raise awareness of energy conservation.

3.2 Effects pertaining to business development for the SME though ODA project
implementation

Energy-saving is a self-defense measure that consumers can take in response to electricity rate hikes,
etc., and its widespread use can lead to a stable supply of electricity and is one approach to solving the
electricity problem in Yangon. The field survey confirmed that there is a high need for wise and efficient
use of energy in the private and public sectors, but this technology is not yet in widespread use in Yangon
City, and it is expected to become widespread in the near future.

On the other hand, "visualization" is not sufficient to save energy. The process of "evaluation of the
current situation, implementation of measures, and evaluation of the results" based on "visualized" data is
always necessary. The most important aspect of energy-saving is consulting based on data analysis. This
understanding will be promoted by the spread of education on energy efficiency and conservation. The
following is a list of expected development effects through the implementation of ODA

projects/cooperation.

Although energy-saving is a need that is in tune with the current trends, the proposed system itself is
a combination of general-purpose products, and it has the weakness that it is easy to develop
competing products. For this reason, it is important to brand "eco-wise" equals "energy saving" as
soon as possible. In the dissemination demonstration project, we will install the proposed product in
as many administrative and educational facilities as possible, to gain recognition in the Yangon
market.

To accelerate energy-saving projects, it is important to spread energy-saving education. Through
training and joint research on system operation in dissemination demonstration projects, we aim to
deepen the understanding of energy conservation through "visualization" of C/P and promote
educational activities of energy conservation by government agencies.

In the business verification survey, we will conduct joint research and personnel exchanges using the
"visualization" data from the proposed product as a teaching aid. In addition to awareness-raising and
dissemination activities at educational institutions, the more efficient monitoring software will be
developed and energy-saving methods will be examined by analyzing the data obtained. In this way,
we aim to utilize the data for the development of new business development and energy-saving
projects that meet the local conditions.
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4. Proposals for formulating ODA projects

Propose the effective use of electricity by constructing a continuous monitoring system using the
proposed product and providing a cloud service for public facilities that use electricity inefficiently in urban
areas. Through the business verification survey, the project plans to establish a track record in Yangon City,
and then use it to expand its business domain. Besides, as a business model that uses the proposed
technology to enable a quicker return on investment with a less initial investment, consulting services for
monitoring and efficient use of electricity in hotels, public facilities, various commercial facilities, and

production equipment will also be developed at the same time.

4.1 Target market
Target markets include the private sector (industrial parks, commercial facilities, etc.), educational

institutions (universities), and government facilities (city hall, water purification facilities, etc.).

Private factories are the facilities that consume a large amount of electricity and are considered to
have a significant effect on energy saving. In this project, it is assumed that factories in industrial
parks where many Japanese companies with high awareness of energy-saving are located will be
targeted first, and then the market will be expanded to local factories after the results are
accumulated.

Hospitals have high-precision medical equipment and a high need to prevent power outages, so they
generally own their generators. As in industrial parks, the proposed product is very useful in terms of
promoting the efficient operation of private generators and is therefore assumed to be a business
target.

As demonstrated by Teikyo University in Japan, educational institutions such as universities are also
one of the market targets because of the large electricity consumption on university campuses and, in
addition, because they can be a source of academic research on energy monitoring.

The installation of the proposed system in public facilities can be a model for the area and can be
expected to further promote the product.

4.2 Business development plan

In the business development plan, two kinds of business were considered: a) sales of the proposed
systems and b) energy-saving diagnostic services.
a) Sales of the proposed system

The sales of the proposed system will be focused on public facilities in the introduction period and will
be targeted at small and medium-sized offices such as hospitals and supermarkets that consume
comparatively large amounts of electricity, as soon as possible. For the time being, the EcoWise main unit
will be manufactured in Japan, but the sensors will be manufactured locally to reduce the unit price from
the current unit price.
b) Energy-saving diagnostic service

The energy-saving diagnostic service targets line facilities such as factories. Unlike general business
establishments, where the main power-consuming equipment is general home appliances such as air
conditioning, factories require specialized knowledge of machinery, and it is necessary to thoroughly

examine the areas and timing of power monitoring to implement energy-saving activities.
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