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Executive Summary

Provincial Electricity Authority, or PEA, has set PEA Strategic Plan 2014 - 2023 (Revision 4,

2018) with a strategic direction for PEA to become the Regional Leader of Electric Power Industry.

2565 2570
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Figure 1 PEA Strategic Target PEA Strategic Plan 2014 - 2023

Various challenges are faced by PEA on its main business, which looks into selling of
electricity power, as PEA cannot set its own selling price for electricity and the cost of purchasing
electricity. Moreover, technological advances lead to the adaptation of electricity industry
structure, such as the changes in consumer preferences and roles, increase in number pf small
power producer (SPP) who takes out a part of the consumer market from PEA. All this constitutes
to hinderance in income growth and profit srowth rate for PEA in the future.

Leading from PEA Strategic Target and challenges, PEA Strategic Plan stipulates 5 strategies
to move the organization forward, with Strategic Objective number 4 (SO4) states the strategy to
manage related business for sustainability, diversify growth, and to create a sustainable income
path. The Strategic Objective includes:

1. NM1 Supports investment and utilize partnership to develop related business

2. NM2 Supports investment and utilize partnership to develop business related to

energy conservation and renewable energy

3. OC3 Change Management

4. RS2 Review laws, rules and regulations to support business process for related business

including manage governance between affiliate companies to support synergy

Center of Excellence in Electrical Power Technology, Chulalongkorn University Page 1
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Figure 2 Overview of PEA Strategic Plan 2014 - 2023

From PEA Strategic Plan 2014 — 2023, revision number 4, initiated the new PEA AEC Master

Plan for the period of 10 years (2018-2027) with the objectives of:

1.

PEA has a suitable Master Plan to support ASEAN Economic Community: AEC for the period
of 10 years (2018 - 2023), which must take into account the situation in the energy market
situation for directional business development in the future.

PEA has a clear Key Performance Index (KPI) for the Master Plan for the period of 10 years
(2018 - 2023) consists of short term KPI (1-2 years) and medium term (5 years).

PEA has Business Models and Implementation Plans for the suitable, possible, and
provides opportunities for business initiations both domestically and internationally.

PEA is provided with a suggestion for organization structuring and human resources
suitable for business initiations in ASEAN region, and sustainable growth internationally.
PEA is provided with a suggestion on human resources improvements for overseas

business preparation.
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PEA AEC Master Plan Approach

To prepare the AEC Master Plan for PEA, 4 aspects are being analyze, as followed:

1. New Business & New Energy Trends
AEC Marketplace, Opportunities, & Leading Organization

PEA Executives Visions

e

PEA Internal Strengths & Capabilities
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Figure 3 Analysis Approach for PEA AEC Master Plan
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Result of New Business & New Energy Trends Study

According to Accenture Research Center on energy and utilities market trend, there is a
clear trend that Traditional Utilities Providers are seeing a deteriorating revenue at a significant
rate during the 2012 — 2015 period. Companies in Asia Pacific region saw a lower in revenue from
$1,200 million to $1,000 million, while America region was lowered from $550 million to $500
million, and Europe from $1,400 million to $1,000 million.

This sparks the uprising of interests on finding alternative business to compensate for the
reduced revenue. Figure 4 shows many other companies who detect this change in market trend
and embark on business adjustment to take advantage of the everchanging trend. Many new
players whose business focus was not in utilities previously are now capturing energy market.
One good example is IKEA, a houseware retailer, now sells solar panel to the general public.
Another example is from telecommunication company operating in Italy and Poland who

combines gas and electricity as an offering bundle for the end users.

Ikea opens r Sh
selling solar panels &
prqducts JAPAN RISES
-r Gas stations, telecoms,
Al m e VOB travel agencies, & railways
EASTERN EUROPE HEATS UP enter electricity markets
e frand Telecoms in Hungary & Poland S 9
§ are selling bundled gas &
o electricity offerings | ’
CALIFORNIA \ — i‘;lﬂ
BATTLEGROUND ;

Philippines

Non-utility suppliers have
25% of load today and could
have 85% by mid-2020s

Off-grid solar connections  Thail . o 1
B2l are set to outpace & AUSTRALIA CHARGED UP
i By 2020, 1-2 million homes will
have battery storage destroying
$50-90M in retail utility earnings

Q

LATIN AMERICA IN THE SUN
Solar will grow at 43% annually
to 2021 with distributed solar
alongside major projects

ihrnomln-

Figure 4 The Change in Players on Energy Market

From these studies, Accenture Research has come up with a final conclusion on the

energy and utilities market trend, which is called Twelve Game Changers.

Center of Excellence in Electrical Power Technology, Chulalongkorn University Page 4
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TWELVE GAME CHANGERS

TRENDS THAT ARE SHAPING OUR ENERGY FUTURE

DISTRIBUTED PEER O O

TO
ENERGY el e O HOURGLASS
CONSUMPTION

COMMERCE

SUPER &
MICRO

CONNECTED
EVERYTHING ARTIFICIAL

INTELLIGENCE

RENEWABLE SERVICES MYSELF

TRANSITION & Al

Figure 5 Illustration of the 12 Game Changers Affecting the Energy Industry

The changes in digital technology also leads to new business models within the energy
industry, which Accenture Research has created a compilation of the possible roles for the new
businesses, including the success status of each one. This guideline is also used for strategically

planning the possible businesses for PEA.

B2C PRODUCTS B2B PRODUCTS BUSINESS
& SERVICES & SERVICES SERVICES
Offerings developed for residential Products and services aimed at large Services provided to other businesses
consumers and often also applicable to business customers and commercial leveraging existing capabilities or digital
small and medium businesses industrial platforms that create an ecosystem or
marketplace
W Home Warranty & Maintenance Services . Energy Efficiency Consultation . Customer Operations Services
[ | Energy Efficiency Consultation . Engineering, Energy Infrastructure & . IT Operations Services
Renewable Energy & Storage Construction Consultation M Engineering / Network Services
Connected Home Services B Rebates & Financing B Metering Services
Electric Vehicle Charging Services B Demand Management Solutions Renewables Integration Services
B Telecommunications, TV, Internet Renewable Energy & Storage DR Platform/Aggregator
M Appliances & Other Home Devices Building Energy Management Connected Home or Building Energy
M Financial Services & Insurance Electric Vehicle Fleet Services Management Platform
B Appliances & Equipment Sales Usage Analytics & Insight Platform

EV Charging Services Platform

Legends: [ Realized Emerging [l Triall Pilot

Figure 6 List of new roles and their real-world attractiveness
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Result of AEC Energy Marketplace and Leading Companies Case Study

The plans being studied for the structuring of PEA AEC Master Plan includes: The ASEAN

Plan of Action for Energy Cooperation (APAEC) 2016 — 2025; ASEAN Power Grid; Country Energy

Policy; Country Power Development Plan; related energy policies including Renewable Energy

Plan and Sustainable Energy Plan. These plans and regulations all have 3 main aims to support

the energy market, namely:

1.

Promoting the usage of renewable energy to generate electricity. Within the South
East Asia region, there is an increase in the needs for electricity consumption alongside
economics growth, thus the requirement for more installed capacity. There is an
abundance of renewable energy including solar energy, hydro energy, wind energy,
biomass, and geothermal energy.

Transmission and Distribution system improvement. Many countries are focusing on
improving the electrification rate, and many are looking into using Microgrid technology
to improve accessibility to electricity in remote areas. Also, many Power Development
Plans are focusing on improving the system reliability and efficiency to reduce the
possibilities of black-outs, which can improve the well-being of the citizens and promote
various industry investments. There is also a possibility of using Smart Grid technology to
improve system efficiency.

New technology introduction to match smart customer requirements. This includes
solar rooftop, electric vehicles, smart meters, and smart homes for energy efficiency. A
number of countries are setting targets to expand the innovation markets during the 10-

year period with new policies to support the innovation adoption.

With regards to country level of attractiveness in investment perspective, there are 3

factors to be considered: Economical, Political, and Social. Each factor has contributing features

which are used for calculation of country attractiveness scoring to reflect the political stability,

firm laws, and ease of foreign investment. It is found that, for investment in ASEAN countries,

there are 6 risk factors identified as crucial and those planning on investing overseas should bear

in mind, including:

1.
2.

Financial risk

Social, language, religion, and culture risk

Center of Excellence in Electrical Power Technology, Chulalongkorn University Page 6
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Political stability risk
Laws and order risk

Infrastructure risk

A

Labor quality risk

From studying the leading companies who previously have invested in ASEAN, it is found
that leading companies would focus on developing internal strength within their own home
countries first before extending their core businesses elsewhere. It is to be noted that most
leading companies in question move towards renewable energy investment regardless if their
core business is within T&D sector.

The investment strategies commonly adopted are Joint Venture and Acquisition, which
can be divided into Majority Shareholder, which allows for controlling advantage, and Minority
Shareholder, which does not provide the benefit of control. Any model chosen depends on the
objective of the investment and the required returns.

This means any overseas investment made by PEA must consider type of business,

investment strategy, and the ration of ownership.

LEADING ELECTRIC UTILITY COMPANIES EXPANDING TO ASEAN
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Result of Executives Vision Study

17 PEA executives were interview for their vision or viewpoint on PEA’s future prospect,
including possible opportunities in business expansion to take benefit of AEC. The result shows
that most of the executives place importance on leveraging PEA core capabilities for
commercialization, as the nature of PEA as State Enterprise discourages commercials which aim
for profit generation.

The second most discussed topic is on legal issues which deter the organization from any
competitive actions against the private sector that could enhance PEA future capabilities.

This is followed by the need to transform organization structure and cultural mindset of
PEA members to become more attuned to organizational development perspective.

The fourth topic is on developing a clear scope and strategic for international business
plans, and the last most discussed topic is on improving organization perspective towards
innovation and knowledge management. This is because current expertise is being withheld by

each individual without central knowledge sharing for the organization.

PEA EXECUTIVES’ TOP PRIORITIES ON NEW BUSINESS

INTERVIEWED
LEVERAGE CORE CAPABILITIES AND
DEVELOP COMMERCIALIZATION
CAPABILITIES

17 EXECUTIVES

SOLVE LEGAL ISSUES
BLOCKING BUSINESS

TRANSFORM ORGANIZATIONAL
STRUCTURE AND CULTURE

IMPROVE INNOVATIONS AND
KNOWLEDGE MANAGEMENT SYSTEM

_ DEVELOPCLEARINTERNATIONAL
STRATEGIC PLAN

Figure 8 Result from Executive Interviews
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Result of Internal Capabilities Study

Core organization capability for PEA focuses on engineering, planning, constructing,
operating, and servicing clients regarding the distribution network system.

For PEA ENCOM, which is a subsidiary of PEA, it focuses on renewable energy investment.
PEA ENCOM also has capabilities in Energy Saving (ESCO) services, installation of solar rooftop,
LED bulb commercialization, and electrical engineering training and consulting.

Furthermore, there are a number of projects under research and development phase by
the organization, including engineering innovations for grid improvements, Microgrid projects,
Building Energy Management (BEM), Home Energy Management, EV Charging Station, and solar
mobile applications.

These capabilities are PEA strengths which could be used for further business possibilities.

PEA’S RELATED BUSINESSES & PROJECTS

Figure 9 Current Status of Businesses and Projects by PEA and Affiliate

Center of Excellence in Electrical Power Technology, Chulalongkorn University Page 9
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The analysis of organization strengths and weaknesses, along with market opportunities
and threats, all combined into SWOT Analysis. Using the framework, it is found that core strengths
for PEA lie on the distribution system expertise, renewable energy proficiency, innovation research
and development, and the benefit of being a trusted government entity. These strengths align
with opportunities in the AEC market on development of distribution system, renewable energy
interests, and extension of related businesses overseas. However, there are still requirements for
organization preparation on various aspects, including organization structure, employee

development, new innovative solutions, brand marketing, and finding of strategic partners.
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Figure 10 SWOT Analysis
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AEC Entry Strategy
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Figure 11 PEA Strategy to Enter AEC Market

Doing Business Related to Power Grid This strategy utilizes internal organization strength,
push forward core capabilities and innovation for commercialization for PEA to step up to
be regional leader. The main theme for this strategy is to use distribution network
expertise, from engineering, planning, and constructing of distribution network and
substations in ASEAN market.

Doing Business Related to Future Energy This strategy looks into renewable energy
investment on the concept that renewable energy is the main energy of the future that
countries globally, including those in ASEAN, are paying much attention and promoting
the usage of renewable energy. This is because renewable energy can be used to diversify
risks and support country’s energy stability while reducing the effect to the environment.
Doing Business Related to Smart Customer This strategy looks into presenting the

innovations and services on new digital technologies for facilitating improved experiences
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and the new consumer behavior in the digital era. The main theme for this strategy is to
improve and further innovations for the consumer while expanding into ASEAN market.

4. Ecosystem and Strategic Partnership Ecosystem and Strategic Partnership strategy is
important for improved possibilities of business success. Having strategic partner benefits
the organization with the fulfillment of partner’s capabilities to PEA’s missing strengths.
Examples include local partner who has a clear understanding of the politics, economics
and local culture, which can help reduce certain risks when investing in the business in
that target country.

5. Agile Organization The preparation of the organization for a more flexible approach to
business development is important for entering into the competitive market. This strategy
emphasizes on development and improvement internally, including readjusting the
organization to support the movement to business abroad, staffs preparation, and

improvement of internal process to align with any new businesses.

PEA AEC Master Plan

The approach to develop the AEC Master Plan for PEA is based upon the concept of fast
and flexible business approach, with the main aim to answer the organization’s Strategic Objective
in both increasing the gross profit by 25% of overall profit within 5-year period, and to become a
regional leader in electrical industry within the next 10 years. This AEC Master Plan helps to

provide support to organization targets.
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Figure 12 PEA AEC Master Plan Designing Approach

From the approach above, the roadmap for PEA AEC businesses are also divided into 4
phases, with the first phase of internal preparation and building of Ecosystem (2018), second
phase of piloting (2019), third phase of market penetration (2020 - 2022) and forth phase of
market expansion (2023 - 2027)

Preparation and Build Ecosystem (2018) is on internal preparation and building of
partnership ecosystem to build a strong business base. This is the period for preparation and
finding partnership to learn and develop capabilities to become competitive by utilizing internal
capabilities and partner’s abilities before adjusting to become commercial.

Pilot (2019) is the phase where ideas, solutions, and innovations are tested in the real
situation as pilot for improvement and customization such that the technologies are ready for
business commercialization.

Penetrate Market (2020 - 2022) brings about the piloted and tested technology or
solutions for business opportunities abroad. The is the actual phase of commercialization with
the aim of return from the businesses by the third year.

Expand (2023 - 2027) is the period where additional countries and opportunities should

be explored. This could be from developing technology, or changes in country policies.
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Figure 13 Phasing of Roadmap for AEC Businesses
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PEA AEC Master Plan for the period 2018 — 2022 constitutes of the following 5 businesses, whose

timeframe are separated as below:

*  Soler Power Plants
= Hydropower Power Plants
+  Geothermal Power Planls

= Solar Power Flants
= Hydropower Power Plants
= Geothermal Power Plants

= SCADA Automation
= Substation Automation

- Digital Asset Management
*  Mobile Workloree Solubions

+ Digital Asset Managemeant
+  Mabile Worktorca Solutions

r
| EPC Preparation

*  EPC Proects - Pnime and Sub-Conlracting
= EPCG and Plannng

r
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Figure 14 Detail for PEA AEC Master Plan for the period of 10 years

The first strategy, Doing Business Related to Future Energy, is the project to invest in future
energy, coming in through 2 phases.

For year 1-5, this strategy focuses on investment in renewable energy on solar energy,
hydropower, and geothermal. For wind energy and biomass, they are to be reviewed once again.
This also comprises of study and prepare for grid-scale energy storage, and prepare for capabilities
in engineering, procurement and construction (EPC) of small-scale renewable energy plant.

During year 6-10, the main focus is on expansion of investment to other countries in

ASEAN as well as commercialize the preparation of grid-scale energy storage.
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The second strategy, Doing Business Related to Power Grid, relates to development of
related businesses to electricity, and is separated into 2 phases.

For year 1-5, this strategy focuses on consultancy services and digital products related
electricity, as well as preparation for infrastructure construction and smart grid, and evaluate
market readiness for microgrid.

During year 6-10, the main focus is on expansion of consultancy services and digital
products related to electricity to other countries in ASEAN. Embark upon infrastructure

construction and smart grid, and evaluate market readiness in microgrid.

The third strategy, Doing Business Related to Smart Customer, relates to projects to on
responding to end user’s needs. This is separated into 2 phases.
For year 1-5, this strategy focuses on 3 business groups.
1. Smart Home, cooperation with partners to build analytics for home energy usage.
2. Building and Factory Energy Management, looks after energy usage and make
recommendation on saving energy by introducing system and approach from
established partners who are readily equipped with required tools.
3. Energy Trading Management and Solutions, using the current capabilities on solar
panel installation to join with partners with energy trading solutions.
Moreover, there should be studies and preparations for retail-scale energy storage
business.
During year 6-10, the main focus is on commercialization of retail-scale energy storage

and the evaluation of market readiness for electric vehicle and smart meter.

The forth strategy, Ecosystem and Strategic Partnership, is the preparation for strategic
partnership, with management of partnership in an orderly manner, including yearly evaluation
of the partners for suitability of further business opportunities. The strategic partnership is
important to both domestic and international businesses, so there must be an assessment and
development of the best business to be performed between partners. This also includes

marketing for PEA to be known by potential partners.
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The fifth strategy, Enabling Agile Organization, is the restructuring of oreanization for more
agile approach into doing business overseas. This strategy focuses on internal improvement and
development, including organization structure for business management to include overseas
businesses, human resources preparation, and improvement and development process to align

with the chosen business.

For key performance index and target for AEC Master Plan, they are assigned to align with
organization’s target as a whole for business in regional scale (not including Thailand). The main
index is the gross profit for businesses in ASEAN countries, with the target of 879 million baht by
2022, and 2,190 million baht by 2027, at 20% annual growth rate.

Moreover, targets are being aligned at strategy level.

Strategy 1 Doing Business Related to Future Energy

The main indicator is the installed capacity in renewable energy plant, with a target of no
less than 300 MW (total equity capacity) installed capacity by 2022. It is expected that there
would be 20 - 25 projects with the total project capacity of 1,200 MW. By year 2027, the total
equity capacity must be at least 800 MW, with the expected projects of more than 25 projects
of total project capacity of 3,200 MW.

Strategy 2 Doing Business Related to Power Grid
The main indicator is on number of projects related to electricity infrastructure in ASEAN,

with 5 projects by 2022, and more than 15 projects by 2027.

Strategy 3 Doing Business Related to Smart Customer

The main indicator is having commercialized products or services related to electricity
consumers, which can be expanded to consumers in ASEAN countries. There must be at least 3
commercialized projects by 2022, and expand the business by 2027 to include other products or
services beyond Smart Home, Building and Factory Energy Management, and Energy Trading

Management and Solutions.
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Strategy 4 Ecosystem and Strategic Partnership
The main indicator is to successfully find strategic partner, and plan a successful marketing
plan by 2019, including receiving satisfactory score from the strategic partners at 80%. The

marketing plans must be achieved at 100% rate from 2020 - 2027.

Strategy 5 Enabling Agile Organization
The main indicator is the set-up of New Business Office, and design the development plan
for organization culture improvement by 2019, and prepare human resources and follow through

with the organization culture improvement plan by 100% on a yearly basis from 2020 — 2027.
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Digital Grid from Contract Date

Projects

Projects

Projects

Year 2 Year 3 Year 4 Year 5 Year 10
Key Performance Index

(2019) (2020) (2021) (2022) (2027)
Overall on ASEAN Business
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B1-Doing Business Related to Future Energy
- Total Equity Capacity Owned by PEA 50 MW 100 MW 200 MW 300 MW 800 MW
B2-Doing Business Related to Power Grid
- Number of New Projects Related to Electricity Infrastructure and 1 Pilot Project 3 Commercialized 4 Commercialized 5 Commercialized More than
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Figure 15 Indicators and Targets for AEC Master Plan for the Period of 10 Years
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Preparation for AEC Master Plan

To make certain that progress can be made efficiently to follow AEC Master Plan, it is
recommended that a development strategy for organization and human resources is to be
followed. This strategy is separated into 3 dimensions.

1. Setting up of International Business Initiator Office to drive AEC Master Plan

There are still no offices who take the responsibility to initiate new business overseas, so

it is recommended that International Business Initiator Office: IBI to be established. The

responsibility includes looking after new business ideas, create steps to test new business
ideas, all the way to plan for preparation to commercialize business concepts. 1Bl will be
the one to push forward collaboration between personnel of different department before

a new business unit is set up for the specific business.
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Figure 16 Organization Structure for International Business Initiator Office

2. Preparation of human resources with suitable core competency for new business
For the preparation of human resources under the structure of international business unit,
it is recommended to recruit both internally and externally with the competency and
ability aligning with each unit in the structure. There are 3 possible ways, build, borrow,
and buy. There should also be implementation plan for resources training to have the

required skills.
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Figure 17 Employee Core Competency

3. Organization culture restructuring to encourage new business idea initiatives, with the plan

to improve organization culture in accordance to AEC Master Plan

The estimation of the budget for the progress into AEC Master Plan is estimated at 29
million baht at preparation phase (2018), 13,375.8 million baht for pilot (2019) and penetration
phase (2020 - 2022), and 23,632.5 million baht for expansion phase (2023 - 2027)
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Figure 19 Information for Estimation of Budget
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