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. #H¥H& 4 : Satoshi Tajima, Kensuke Yamaguchi, Hideaki Shiroyama

i SCAERE : Consensus building with fishermen for offshore wind farms in Japan: Current

status and proposals for institutional design towards horizontal deployment
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HEHOAHE . EFbdH Y

AT (W) @ 2023

OHE  1-5

DOI F£7213X4Bd URI : 10.1016/j.marpol.2023.105975

Bt This study explores the current situation of consensus building with fishermen
regarding offshore wind farms in Japan and proposes improvements to the current
institutional scheme towards future horizontal development. Interviews were conducted
with fishermen and preceding operators in Akita Prefecture, Japan, where offshore wind
projects are ongoing ahead of other regions. The results revealed two issues with the current
institutional scheme and this study recommended improvements to the current institutional
scheme from two perspectives to address these issues. These improvements can facilitate

the future horizontal deployment of offshore wind farms in Japan.

(2) #RER

1.

%3 F# : Daniel del Barrio Alvarez and Akiko Sasakawa

FEFE H : "Just transition in developing countries. The rise, or not, of electric mobility and
offshore wind in Vietnam."

4 Speed talk at the 14th IST conference 2023, Responsibility and reflexivity in
transition, Copernicus Institute of Sustainable Development, Utrecht, the Netherlands.30th
August to 1st of September 2023

BEEL . Vietnam is one of the fastest-growing countries in Southeast Asia and has developed
as a manufacturing centre in the region. Also, Vietnam has announced its commitment to
net-zero emissions, particularly to a coal phase-out. Urban mobility and new electricity
generation are two critical sectors for this goal. Among these, the development of electric
vehicles, particularly two and three-wheelers, and offshore wind energy have become most
relevant. In this study, we look at the possible pathways for both sectors employing a Multi-
Level Perspectives framework, investigating the drivers and barriers for their growth from
niche to new socio-technological regimes and evaluating the implications of the possible
different emerging regimes. The comparison between both sectors allows us to observe also
the implications of an existing industrial base, in the case of motorcycles, and the challenges
towards creating a new one, for offshore wind. The results will bring insights into academic
research in just energy transition in the global South and policy implications for

governments and development partners.


http://dx.doi.org/10.1016/j.marpol.2023.105975
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% s —
FREL  ARE ) =X
FEFRAE 1 2023
BEZE © ARWFZE TILVE R D5 23l R Je BT THETR AR | IR o Ml th = 1238810 2 [ Fife
P17 (Sustainability Transition)| (2 2W T, SRR ERGE ~OEEILLA v X B2
—& b LICELE L. EEENTEFEFEBREOADANA TR LT, ¥ ERIE
¥(rBULTEEOBWEMAMNAEBRE LT, HMIXToOEERLEEMOEEITIEE > TX .
fih 5 CHITT HIRIR & O mHEEIL, M0 CHAAIZIV. RIS FRR AT DO ERITK
Hod, EXY T2 —LBERY T v ¥ —0 [k (Co-evolution)] 734 LT
. Sk, BROBELZFIEIEL72D0 B177 Y —7 (Transition Arena)] DIERK
WEBETHDHZ EDRRBEINT.

3. JERHE (IRFE) 4 : Kensuke Yamaguchi

& F AL © Transition Process in the Introduction of Offshore Wind Power Generation

Projects in Akita Prefecture, Japan

¥4, o Vietnam Symposium in Climate Transition
FEFRAE 1 2023
BEEL . This study analyzes the impact of offshore wind projects on local society by focusing
on the socio-technical regime in Akita Prefecture, Japan, where offshore wind farms have
been constructed under the Act on Promoting the Utilization of Sea Areas for the
Development of Marine Renewable Energy Power Generation Facilities. To achieve a radical
transformation (or "transition") of the socio-technical regime beyond existing social and
authority relations, co-evolution is required between different subsystems, triggered by
strengthened cooperation in the transition arena. In Akita Prefecture, the industry and polity
subsystems have individually improved, whereas inter-subsystem co-evolution is not
evident. We envisage that encouraging co-evolution among subsystems, founded on a mature

transition arena, can facilitate a future transition desirable for local society.
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(4) Zoft

1. Workshop on offshore wind development in Japan, Taiwan and Vietnam: Danish perspectives
on the challenges of port development
HIKF 1 2023.06.26
Tl WRFERRE Y 3 Uik 2 —
I A
BT L—F—  ENE GEERFEENER)
BEEL . This workshop was held on June 26th 2023, inviting the CCO of Port Esbjerg as the
speaker and with active participation from Japanese, Taiwanese, and Vietnamese port
development representatives.The keynote presentation revealed the history of development
and challenges faced by Port Esbjerg, as well as an analysis of the roles and investment
challenges based on port category. The discussion covered, among multiple topics, the key
challenges of port development as seen from the Danish port perspective: the immaturity of
industry, unstable project pipeline, slow or rigid decision-making, and the burden of
investment for long-term industrial development. Vis-a-vis such challenges, collaboration
among ports and industry-wide optimization, the flexibility of the port governance scheme,
and a holistic, society-wide approach to development (i.e. not just power source
development) were raised as particularly important strategies based on the Danish
experience.

https://ifi.u-tokyo.ac.jp/event/16378/

2. Second workshop on offshore wind development in Japan, Taiwan and Vietnam: Taiwanese
perspectives on the challenges of port development
HIKF : 2023.08.28
Tfl W RFREE Y g U 2 —
it AT A4
BT L—F— EE CGERERFPEENER)
BEEE © From Taiwan, we invited the Deputy CEO of the Green Energy Promotion Center

9


https://ifi.u-tokyo.ac.jp/event/16378/

within the Ministry of Economic Affairs, and the Manager of the Investment Department at
Taiwan International Ports Corporation Ltd. (TIPC) to share their thoughts and experiences
of offshore wind port development. With active participation from a wide range of actors in
Japan, Taiwan and Vietnam, we discussed port investment planning schemes and the way
forward for trans-national supply chain collaboration in East Asia and beyond. The session
revealed the importance of governmental coordination and goal-setting in Taiwan, as well
as the successes and challenges of balancing local content adoption with sustainable and
speedy development.

https://ifi.u-tokyo.ac.jp/event/16593/

Third workshop on offshore wind development in Japan, Taiwan and Vietnam: Japanese
perspectives on the challenges of port development

HIKF 1 2023.09.29

T R RFRRE Y g VR & —

YAt A TA v

BT L—F— R CGERERFEENER)

BEEE © As the third WS on offshore wind development from the perspective of ports, we
invited a speaker from Kitakyushu City, one of the leading cities in terms of port and offshore
wind supply chain development. There was also a presentation on the results of hearings of
relevant Ministry officials. Such materials and a heated discussion revealed the strengths of
Kitakyushu having a longstanding industrial cluster and related infrastructure, while there
were also many issues raised with the present national scheme of site/port selection and port
development strategy.

https://ifi.u-tokyo.ac.jp/event/16760/

Wrap-up of workshop series: Transboundary supply chain development in Asia from the
perspectives of ports in Japan, Taiwan and Vietnam

HIKF : 2023.10.13

T A RFRRE Y a U 2 —

Sipr  ALIUNEBR =&Y + A T4

BT L—F— EE CGERERFEENIER)

L :© We were honored to participate in the Global Offshore Wind Summit — Japan, co-
hosted by the Japan Wind Power Association, Global Wind Energy Council and Kitakyushu
City, through one of their side events. There we invited the Japan Desk at Ba Ria Vung Tau
Province, Vietnam, and a key official from the Port and Harbor Bureau of Kitakyushu City

to share their experiences and future plans of offshore wind port development. After a

10


https://ifi.u-tokyo.ac.jp/event/16593/
https://ifi.u-tokyo.ac.jp/event/16760/

moderated Q&A session, participants both online and offline engaged in a free discussion
on the possibilities of transboundary cooperation, starting from sub-national levels
(including port-to-port cooperation) and moving on to the topic of the creation of an East
Asian regional market and supply chain.

https://ifi.u-tokvyo.ac.jp/event/16920/
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Appendix I.

Workshop on offshore wind development in Japan, Taiwan and Vietnam:

Danish perspectives on the challenges of port development

Date: June 26, 2023 15:00-16:30 (JST)
Host: Institute for Future Initiatives (IFI), The University of Tokyo

Venue: Online

<Highlights of keynote presentation>

Esbjerg is an expanding port, which evolved from fishing services to include oil and
gas explorations, and offshore wind from the 2000s
A quarter of all jobs in the municipality are energy-related
A wide area with little standing infrastructure is used for offshore wind services
o With the exception of preassembly/project installation cranes
Market reach covers Northern Europe
Role of ports can be classified into four types based on smaller/larger investment size
and shorter/longer project duration.
o Services that require larger investment such as installation or production ports
are difficult to invest in
o O&M, decommissioning, energy storage, and vessel services are examples of
relatively low-investment services
o There will be strategic differentiation between ports
Ports face challenges for ongoing business development in offshore wind due to:
o Immature industry and technologies; continued upscaling of turbines
o Tender/project-based market; unstable project pipeline
o Difficulty of mixing with other port activities; requires large open space
o QGreen energy being a cost reduction-based industry; requires scalability

Port operations require much data, knowhow, and cost
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o E.g. to secure the integrity of the quay side where jack-up operations are
performed
e Vessel service, training and education are also important services, esp. due to

immaturity of industry

<Highlights of discussion>

Q: What strategies can ports take against the immaturity and instability of the industry?

e Even in Europe, the immaturity and instability of the industry affects ports and their
investment/operation decisions - studies say it takes 25 to 40 years for an industry to
mature.

e Suggested strategies against immaturity and instability:

o Take risk: Realize that offshore wind investments are long-term
industrial/societal development projects, which do not have short-term returns -
and convince investors of this

o Collaborate with other ports: No single port can handle an entire project on its

own, so the focus should be long-term and large-scale optimization rather than
short-term competition (typically, 3-4 ports will be involved)
o Flexibility: The port should be built so it does not depend entirely on offshore

wind projects

Q: How are Danish ports governed, and how did this flexible scheme evolve?
e Danish ports are owned by the municipality, but finances and related decision-making
is independent (it is not funded or subsidized)
e Initial port investment decisions were undertaken by the port (the municipality’s role is
limited to final approval)
e This arrangement started 20 years ago.
o Ports used to be state-owned, but increasing pressure from municipalities for a
more hands-on approach, with less government intervention led to such an
arrangement.

o Port Esbjerg became one of the first few ports to be sold to the municipality.
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o We still have close dialogue with the state, but we have more flexibility.

Q: How should the large port investments be burdened?
e In Japan or Taiwan, these investments basically fall on the developer, and they are
struggling with the burden.
e While it is a difficult issue with no single, clear answer, the Danish experience reveals
that:
o This burden is unavoidable, and it will have to be paid until we achieve a
balanced, mature market (which may take 10-15 years even in Denmark).

o One strategy is to try to de-risk the project, by assuming the long-term risks of

cranes, pre-assembly areas, etc.
o It is Important to keep the ultimate goal in mind, namely to lower renewable
prices. This is what everybody wants.

o Try to optimize on a holistic level. Look for solutions that benefit the entire

value chain, the entire industry. Engage in dialogue with related actors.

o The first investments were very “philanthropic” (in 2001), when nobody knew it
would grow into such a big business, gradually growing over the course of 20
years.

o Esbjerg has a 40-year history of business in handling large and heavy onshore

wind components - it did not go directly from fishing to offshore wind.

Q: What does a “holistic approach” to investments entail?

e It is important that as a port we view offshore wind “not just as a renewable

development issue”. It is industry, jobs, education, and much more.

e Investing to create an ecosystem, to incubate innovation.
e Governments should have a broader perspective, not just focusing on developing
renewable power sources.

o This holistic view helps with the dialogue with society, e.g. studying new

fishing methods with local fishermen.

<Supplementary Information>
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e Interview of CCO Jesper Bank of Port Esbjerg @WindEurope

https://windeurope.org/windflix/videos/world-of-wind-interview-with-jesper-bank-port-

of-esbjerg/
e Official publications of Port Esbjerg

https://portesbjerg.dk/en/publications

e Online brochure of Port Esbjerg

https://www.sebrochure.dk/port-esbjerg/WebView/

e Linkedin accounts

e https://www.linkedin.com/company/esbjerg-havn/

e https://www.linkedin.com/in/jesperbank/

Post-WS Analysis (1): Important factors identified from the Danish experiences

Analysis of the discussion reveals that key challenges of port development as seen from the
Danish port perspective include the immaturity of industry, unstable project pipeline, slow or
rigid decision-making, and the burden of investment for long-term industrial development. Vis-

a-vis such challenges, the following strategies/factors were raised:

Vs. immaturity of industry and unstable project pipeline
- Accepting and assuming the risk of long-term industrial development
- Collaborating with other ports

- Maintaining a flexible port area that can be used for other purposes

Vs. slow/rigid decision-making
- Flexibility of the governance scheme; hands-on approach to decision-making, a balanced

relationship with (cooperation and dialogue but independency from) local/national government

Vs. heavy burden of port investment
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- Keeping the ultimate goal in mind, namely lower renewable electricity prices

- Long-term, industry-wide optimization (rather than short-term wins)

- A "Holistic approach": Framing offshore wind port development as a whole-of-society issue,
with a perspective broader than just renewable power development (including industry, society,

education, local economy,...)

Post-WS Analysis (2): Questions for Asian ports

Based on the results of analysis (1), the following questions were identified for Asian ports:

=> Q: What strategies should Asian ports take against the immaturity and instability of the
industry?
€ Who is currently taking the risks or considering the decisions of port
investment?
€ [s that entity well informed and well placed to make those decisions?
€ Who would be affected by those decisions (that does not have enough say in the
decision making process)?
€ How can ports collaborate against the immaturity/instability of the offshore
wind industry?
€ What other port services or related services can coexist with offshore wind
services?
=> Q: What characteristics should the governance scheme of port development in
Japan/Taiwan/Vietnam have?
€ Would a Danish scheme work for Japanese/Taiwanese/Vietnamese ports?
€ What role should the government have?
€ What kind of “independency” from the national government is necessary, and
how can it be achieved?
=> Q: How should large port investments be burdened?
€ Presently, what is the goal of the key actors: local/national government,
developers, port authorities, manufacturers?

€ Are they long-term, industry-wide goals? Are there missing perspectives?
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€ How/who would offshore wind development affect?
€ What kind of dialogue, collaboration, or scheme is necessary among key actors?
=> Q: What would be a "holistic approach" towards development for
Kitakyushu/Taichung/Vung Tau? What societal implications would such an approach

have?
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Appendix II.

Second workshop on offshore wind development in Japan, Taiwan and Vietnam:

Taiwanese perspectives on the challenges of port development

Date: August 28, 2023 11:00-13:00 (JST)
Host: Institute for Future Initiatives (IFI), The University of Tokyo

Venue: Online

<Highlights of keynote presentation>

Ministry of Economic Affairs
e Taiwan is steadily progressing offshore wind development
o 613 MW in operation, 2440 MW under construction, 2564 MW in pre-
construction and 3000 MW already awarded
e Key to success in Rounds 1&2
o Clear and stable market pipeline
o 20 years FIT incentives guaranteed
o Simultaneous development of supportive infrastructure such as ports and grid
e Taiwan market is open to global developers
o Companies from 9 countries joined Rounds 1&2
e Offshore wind is a complicated issue with multiple stakeholders, such as
o Environmental protectors
o Local communities
o Fishermen
m Opposition has been an issue
m Compensation is important but doesn’t solve everything
m Other approaches include reskilling opportunities

Infrastructure

(@)

o Domestic supply chain/suppliers
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m Debate over necessity of local supply chain capacity versus rapid
development
m Local supply chain necessary for O&M capacity/resilience
o Investors and lenders, especially foreign entities
m Foreign lenders need to understand Taiwan’s situation first
m  Geopolitical concerns are a difficult issue
Role of government is very important in this kind of complicated issue, with a three-
layer structure in Taiwan
o Bureau of Energy provides one-stop services
o If it cannot be solved, the Ministry of Economic Affairs will take it up
m  Ministry is also in charge of stakeholder communication, with fishermen,
local government, NGO, etc.
o Executive Yuan: Coordination of inter-ministerial issues, or other difficult
issues coordinated by Vice Premier
Positive benefits of development is threefold:
o Industry, Technology, Employment
o Development of industry and technological innovation has synergy effect
o There are also many examples of spill-over effects in other areas such as seismic
research, ocean resources, etc.
Success of local content policy
o The 5.6 GW addition by 2025 will add more than 25 billion USD to local
economy
o More than 50 local suppliers are producing products for foreign companies etc.
Global cooperation is important in industry development
o For wind turbines, Taiwan is not making components by themselves, but
learning from foreign manufacturers
o Marine engineering (such as for installation) was also new for Taiwan, but local
capacity was developed because it will be crucial in the future
Taiwan Talent Development Mechanism helps create more job opportunities, R&D
capacity, and other industry/economy values

o More than 5 universities have specialized programs

54



o Two training centers established

o Industry schools help supply necessary job skills (such as welding)
Marine Technology Innovation Center helps technological development, including for
offshore wind

o R&D for Underwater detection, corrosion detection, etc.

o Provides deepwater test tank for demonstration
Challenges

o Inflation of raw materials, fuel, components, vessels etc. exacerbated by

accelerated efforts for offshore wind development in Europe and US

o Inflation of interest rate is also hitting project finances
Example of Government support extended to Yunlin project (a good example of the
challenges that Asian projects will face due to geographical, geopolitical, or

financial/political issues)

@)

Strengthen financial structure by supporting equity transfers

o Allowing relaxation of capacity targets

o

Support of necessary technical changes such as changing installation locations

(@)

Application ofbusiness licenses, so that the project can obtain revenue before
commercial operation
Spatial conflict with fisheries is another important issue

o Economic support is offered, such as compensation during installation, revenue

feedback during operation, and upgrade fund for fishing industry

o Job opportunities and reskilling opportunities are also offered
CPPA Credit guarantee mechanism is important because many Taiwanese companies do
not have international credibility due to the non-liberated electricity market

o This mechanism will be made public next month
Regional Asian market development is very important

o Taiwanese market alone is too small

o Sharing market, supply chain, talents, experience is important

Taiwan International Ports Corporation

TIPC overview

55



Established in 2012 as the port authority of four international ports: Keelung
(#PF#&) , Taichung () , Kaohsiung (/) and Hualien (fE3)

Presently operates: Taipei, Keelung, Taichung, Suao, Hualien, Penghu, Budai,

Anping, and Kaohsiung (7 intl. and 2 domestic commercial ports)

Wholly owned by the Ministry of Transportation and Communication (MOTC)

Many subsidiaries and affiliates including marine services, logistics companies,

wind power training, heavy machinery at ports, etc.

In 2022, container throughput was 14.7 million TEU, cargo handled was 719

million tonnes

Business strategy for offshore wind power

o

Turbine pre-assembly at Taichung (pre-assembly, vessel port) and Anping
(warehousing and storage of imported turbines)

Localized Manufacturing at Taichung (manufacturing for local turbine
components), Taipei (underwater foundations), and Kaohsiung (maritime
engineering support, underwater foundations, marine cables)

O&M services at Taichung and Budai (land/water based O&M base, ship repairs,
maritime transport services, stevedoring, warehousing, and logistics)

Training center at Taichung (providing GWO certifications and other

customized courses)

Future port plans

(o]

o

o

Taipei Port has backup land for future green energy and logistics development
Taichung Port has plans for 2026-2035, in three regions
m Each region has at least 400m of wharf area and 30 ha of adjacent
hinterland (to reduce transportation costs for developers)
m  With both fixed bottom and floating turbines in scope

Kaohsiung Port A6 area for OSW manufacture function by 2024

Future strategies

(¢]

o

Continuing to provide good port infrastructure and facilities with upgrades
Consulting with stakeholders for future demand
Cooperating with TIPC subsidiaries/affiliates to expand service capacity and

efficiency
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<Highlights of discussion>

Q: Who is involved in port investment planning?
e MOTC sets the master plan for port development, and TIPC follows this plan, taking
responsibility for the actual investment decisions
e Taiwanese government has a clear roadmap towards 2050 carbon neutral, which allows
TIPC to make bold decisions
e In particular, the large investment decision taken by TIPC for the entire quayside of

#37 #38 will likely bring huge benefits from 2026 and onwards

C: Trans-national supply chain collaboration in East Asia
e C(Collaboration and optimization of the supply chain in the Asian market is important
e FEach country has comparative advantages, which should be expanded on
e This would truly reduce the cost and stabilize the market
e Overly strict local content policies will result in a fragmented market
e In Taiwan, more flexibility is being introduced in terms of local content requirements, a
trend that seems likely to continue in Rounds 3.2 onwards

e Communication among governments on how to realize this is very important

Q: What would be the first (next) step towards such collaboration and optimization?
e Governments’ recognitions that overly tight local content regulations would harm
effective market development is prerequisite
e However, the determining factor should be cost-effectiveness; it should be a business
led initiative
e The goal of this workshop is to determine the next steps for port development in light

of such regional market collaboration

Post-WS Analysis (1): Important factors identified in the Taiwanese experience
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Clear targets and roadmap for development laid out by the Government
Coordination of challenges and stakeholder issues by the Government

Flexibility of local content regulations

Post-WS Analysis (2): Taiwan’s answers to the “Questions for Asian ports”

Answers to the discussion points raised by the first workshop:

What is Taiwan’s strategy for instability and/or large burden of investment?
o Clear targets and roadmap set out by the government
o Risk-taking by TIPC
What kind of trans-national collaboration among ports could be useful/practical for
development in Taiwan?
o Asian regional market development is crucial for Taiwan
o Sharing market, supply chain, talents, experience
How is the MOTC involved in port investment planning?
o MOTC creates the master plan, based on governmental targets for carbon neutral
objectives
What lessons can Taiwan share regarding governance of port development?
o Governmental role is important for offshore wind development, as it is a
complicated multi-stakeholder issue
o Clarity of roles within the Government and with TIPC seems to be a key feature
What do you think is the most important feature of a well-functioning port governance
scheme?
What are the goals of key actors in Taiwan, such as local/national government,
developers, port companies, manufacturers?
What are/would be the benefits and challenges of adopting a broader, societal
perspective framing of port investments in Taiwan?
o The Government already has initiatives for the “Taiwan Talent Development
Mechanism” and “Local R&D innovation”, in collaboration with industry and

universities
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Appendix III.

Third workshop on offshore wind development in Japan, Taiwan and Vietnam:

Japanese perspectives on the challenges of port development

Date: September 29, 2023 16:00-18:00 (JST)
Host: Institute for Future Initiatives (IFI), The University of Tokyo

Venue: Online

<Highlights of keynote presentation>

Mr. KAWASAKI Takayuki, Port and Harbor Bureau, Kitakyushu City, Japan

“Green Energy Port Hibiki” Project Past Twelve-Year Foot Print and Future

e Introduction of Kitakyushu

o

o

Located as a gateway of Japan to East Asia

Industrialization started in 1889, including steel, petro-chemical, robotics,
sanitary, automobile, and chemical material recycling industries

Port capacity includes RoRo/PCC, Multi-purpose terminals (container and
conventional), air cargo terminals, and container terminals

Industrial pollution escalated in the 1950s, but the city has since recovered and
was nationally selected as a Eco-model City in 2008

Also listed in OECD’s “Green Cities Program” and the “SDG’s Future Cities” of

Japan

e National government policy

(e]

Targets: set 10 GW of clear targets by 2030, 30-45 GW by 2040 (includes
floating)

Targets set by industry: Increase domestic content to 60% by 2040

Broad supply chain will create ripple effects in the local economy

Base port (=installation port) construction underway at four locations, and a
review of the necessary functions and specifications of ports in the future is

ongoing
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Kitakyushu is the only port in West Japan

Green Energy Port Hibiki: started in 2011, aiming to create new green energy industries

leveraging the port

o Numerous renewable energy projects

Onshore wind commissioned in 2003, now in the decommissioning
process (area open to public)

Wind/PV hybrid power station with 2.5 MW PV and 5 MW wind
(multiple components incl. turbine components supplied within
Kitakyushu)

Local companies have good track record of handling large/heavy

components

o Offshore wind

Largest offshore wind project (total capacity 220,000 kW, marine area
2,700 ha), developed by Hibiki Wind Energy Co., Ltd.

Development initiated by City Government, holding public tender in
2016

Full commercial operation from 2025

Supported by existing wind industry cluster for manufacturing (turbine
components, marine structures, materials) and other services (jack-up
vessels, CTV, floating cranes, cable laying, marine construction, heavy
load logistics)

Aiming to create a wind industry hub with manufacturing, installation,
O&M and logistics services

More than 50 ha of land reclaimed for commercial and demonstration use

of offshore wind, with base port construction ongoing

Challenges and further goals

o Increasing the size of offshore turbines at an accelerating pace

More collaboration between public-private actors may be necessary to

overcome this challenge

o Developing next-generation floating offshore wind turbines
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m Hibiki demonstration project developed in cooperation with the national
govt, in operation since 2019
m Kitakyushu has been studying supply chain development
o To be a value increasing port, Kitakyushu will leverage its strengths as an
industrial hub and port to become a center for sustainable offshore wind

development

<Q&A to Ministry hearings>

Q: What does “Japan does not have a central player at the domestic level” mean?
e [t likely refers to the situation that, unlike the automobile or other major industries,
there is no domestic player that is already globally competitive.
e The validity of this reasoning is questionable since if there already were a global key

player in Japan, the need for an industrial strategy would be totally different.

Q: Are different Ministries and industry all aligned in terms of offshore wind development
policies?

e The private sector is of course, the main player in development and is likely aligned
with government goals, with industrial stakeholder engagement playing an important
role, even though there may be wide differences in the agenda or visions of each
company. Regarding inter-ministerial coordination, there may be an issue there, as
mentioned in the hearings. As a researcher conducting the hearings, I thought that there
is sectionalism for example for manufacturing port development policies, since the
Ministry for economy thinks it should be initiated by the port authorities, but the port

authorities think it is an industrial policy issue.

<Q&A to Kitakyushu presentation>

Q: What is the largest hurdle to realizing the visions of the Hibiki project?
e The speed of the increase of turbine size is the largest hurdle, as it is difficult to think

about the future and form our plans. As a personal opinion, enhanced public-private
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cooperation and communication, maybe also internationally, could be a key to this

issue.

Q: How is the project financed?
e For the industrial land, the local government covers the cost, for port facilities and
quays, the national government, and for factories and other manufacturing/service

facilities, the private sector.

Q: How many projects are necessary for the project to be continuously operational?

e This is different for installation uses and manufacturing uses. For installation,
Kitakyushu is the only nationally designated port in West Japan, and there are two
projects already decided on, and another two likely to be coming up. For manufacturing
ports, there is extensive discussion with manufacturers and related service providers but

there is no concrete project pipeline yet.

Q: Bringing manufacturing to Japan means there will be a cost increase, especially considering
the competitiveness of Chinese manufacturers. How/who will bear this cost increase?

e A difficult question, but ultimately, it will be the same as other industries where the
balance of logistics, cost, and competitiveness will result in the best supply chain,
involving players from multiple nations.

e From a manufacturer's perspective, [ agree with Mr. Kawasaki’s answer but would also
like to add that local suppliers are not necessarily too expensive, even compared with
Chinese players, if you consider the costs of transportation, the geopolitical risks, and
stability of supply, etc. Global OEMs are also now more cautious about supply chain
dependency on China, even though they are strong in terms of cost, backed up by the
vast domestic market and government backup. In this sense, Kitakyushu is a very potent

industrial hub for developing Japan’s industrial capacity.

<Highlights of Discussion>

Q: What other forms of bottom-up (sub-national) cooperation are there?
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The lack of installation vessels will be an issue for both Taichung and Kitakyushu, so
there may be room for cooperation, including considerations at the national level for

relaxation of cabotage laws, priority berthing, etc.

Q: Is the “top-down/bottom-up” model appropriate?

There will always be a mix of the top-down and bottom-up, so it would be better to
include that in the model.

What does “local initiatives” of the “bottom-up” model mean? What localities does this
model imply? Kitakyushu is a very special case, it would be difficult to expect
initiatives from other localities, and we should be thinking about government-led
approaches such as those in Taiwan. Especially for manufacturing, national-level
coordination is crucial.

The point of this top-down/bottom-up dichotomy is to consider whether the “top-down”
goal of joint optimization of the supply chain can be achieved or made easier through
other “bottom-up” initiatives. It may be necessary to think of a different way of

modeling this idea, including different wording.

Q: Issue of ambiguity of who has the initiative for development in the Japanese scheme.

The analysis on slide no. 19 on the ambiguity of the Japanese scheme is a very
important point. In Japan, since the initiative is left to localities, it is unclear which
area will be developed when, and there is little clarity of the timeframe and schedule of
development. This makes it difficult for MLIT to form plans for port development.
Deciding everything based on local initiatives and auctions is not an ideal scheme. This
is an important issue that should be at the basis of the discussion.

The question asked earlier about the expected pipeline of projects relates to this point.
If this overall development schedule is unclear, it is difficult for all stakeholders.

At the same time, maybe the Taiwanese scheme of the government deciding everything
is not ideal either. If there is a clear plan laid out by the government, each port should

be able to more organically decide what is necessary for themselves.
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Appendix IV.

Wrap-up of workshop series: Transboundary supply chain development in Asia

from the perspectives of ports in Japan, Taiwan and Vietnam

Date and time: October 13, 2023 12:00-14:15 (JST)
Host: Institute for Future Initiatives (IFI), University of Tokyo
Venue: Global Offshore Wind Summit Japan (GOWS-J) mini-session

in AIM building, Kitakyushu, and Microsoft Teams

<Speaker and participants>

Guest Speaker
e Mr. KAZAMA Toshio, Japan Desk, Ba Ria - Vung Tau, Vietnam
e Mr. KAWASAKI Takayuki, Port and Harbor Bureau, Kitakyushu City, Japan

Presentation
e Lessons learned from the past workshops

e Possibilities of transboundary supply chain development

Participants

e Japan
o Port authorities
o Researchers

e Taiwan
o Developers
o Researchers

e Vietnam
o Japanese representatives for cooperation in port development

e And other participants of the GOWS-J
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<Highlights of keynote presentation>

Mr. KAZAMA Toshio
“Ba Ria - Vung Tau Province in Vietnam - the best place for offshore wind power component
supply chain”

e Introduction of Ba Ria - Vung Tau (BRVT)

o Located in the center of the ASEAN region, which has a larger population than
Europe or the U.S.

o A central port of the Southern Key Economic Zone in Vietnam, which has a 40%
share of both FDI and import/export volume within Vietnam, and double the
average GDP per capita of the nation (7611 USD excl. oil, and 13,989 USD incl.
oil)

o Has many industrial strengths, such as extensive port services in Cai Mep Thi
Vai Deep-sea Port, stable water and power supply, and abundant energy
resources as well as experience in offshore oil and gas

m Deep-sea port has container terminals, liquid jetty, bulk/general
terminals, and LNG terminal

o Has more than a 70% share of Vietnam’s electric furnace steel production

o Many large scale petrochemical plants currently/to be operated

o LNG terminal in operation from 2023, aiming for 3 million t/yr import capacity

o Southern Key Economic Zone includes Ho Chi Minh and other provinces which
have many downstream industries such as electronic component processing

e Offshore wind supply chain

o Is large, consisting of roughly 20,000 components to each windmill

o Vietnam’s SRE Co. Ltd. has onshore and offshore wind tower construction and
related capacities

o In Vietnam, the PDP8 aims for 18.0 GW by 2030 and 60.6 GW by 2045

o Several areas in the inland of BRVT can be considered for manufacturing and

assembly
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o PTSC, a member of Petrovietnam, signed a MOU in 2022 and a Joint
Development Agreement (JDA) in 2023 with Sembcorp Utilities Pte. Ltd. of
Singapore to invest in offshore wind in Vietnam and export it to Singapore via

subsea HVAC cables.

Mr. KAWASAKI Takayuki, Port and Harbor Bureau, Kitakyushu City, Japan
“Green Energy Port Hibiki” Project Past Twelve-Year Foot Print and Future
e Introduction of Kitakyushu

o Located as a gateway of Japan to East Asia

o Industrialization started in 1889, including steel, petro-chemical, robotics, etc.

o Port capacity includes RoRo/PCC, Multi-purpose terminals (container and
conventional), air cargo terminals, and container terminals

o Industrial pollution escalated in the 1950s, but the city has since recovered and
was nationally selected as a Eco-model City in 2008

o Also listed in OECD’s “Green Cities Program” and the “SDG’s Future Cities” of
Japan

e National government policy

o Targets: set 10 GW of clear targets by 2030, 30-45 GW by 2040 (includes
floating)

o Base port (=installation port) construction underway at four locations, and a
review of the necessary functions and specifications of ports in the future is
ongoing

m Kitakyushu is the only port in West Japan
m Financing of:
e Quays and pre-assembly yard: State and City
e Storage yard: City
o Industrial land: City
e Green Energy Port Hibiki: started in 2011, aiming to create new green energy industries

leveraging the port
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Numerous renewable energy projects including onshore wind (commissioned in
2003), hybrid power station with 2.5 MW PV and 5§ MW wind (multiple
components incl. turbine components supplied within Kitakyushu)
Local companies have good track record of handling large/heavy components
Offshore wind
m Largest offshore wind project (total capacity 220,000 kW, marine area
2,700 ha), developed by Hibiki Wind Energy Co., Ltd.
m Development initiated by City Government, holding public tender in
2016
m Full commercial operation from 2025
m  Aiming to create a wind industry hub with manufacturing, construction,
and logistics services, supported by existing wind industry cluster
m  More than 50 ha of land reclaimed for commercial and demonstration use

of offshore wind, with base port construction ongoing

Challenges and further goals

Increasing the size of offshore turbines at an accelerating pace
m  More collaboration between public-private actors may be necessary to
overcome this challenge
Developing next-generation floating offshore wind turbines
m  “Hibiki” floating demonstration project developed in cooperation with
the national govt, in operation since 2019
To be a value increasing port, Kitakyushu will leverage its strengths as an
industrial hub and port to become a center for sustainable offshore wind

development

<Discussion points for the development of leading ports>

Q: In BRVT, are there already concrete plans for developing ports for offshore wind services?

Who is the developer? What is the funding source?
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Cai Mep Ha is a 800 ha area being considered for development in the form of a free
trade zone. Areas further upstream are already developed, and there is no space for
large development.

The department of transport and the department of trade and industry at the provincial
government is jointly leading this development.

They are currently conducting a feasibility study, and they aim to propose this plan to

the central government within this year.

Q: What do you think will be the biggest challenge in BRVT?

The biggest challenge: we are convincing the national government that we need to find
the manufacturers and investors to realize the offshore wind farms planned to export to
Singapore. It will require over a hundred units of turbines, and will be a big project of
roughly 10 billion USD. Concrete discussions are not being done yet, and will be one of
the key challenges.

We are still at a very initial stage, both for power development and component
manufacturing.

Additionally, there is the difficulty of the absence of a big player in Vietnam. There is
only GE, assembling small nacelles in Hai Phong, by importing small components from

China. It will be necessary to attract such key players to BRVT.

Q: Regarding industrial development policies in Japan, what do you think is the most important

thing to be discussed at the national level, from Kitakyushu’s perspective? Especially

considering that the second industrial vision is being formulated now, what do you think

should be incorporated into such policies?

As a personal opinion, the first would be a strategy against the upsizing of turbines, and
the second would be floating systems, third would be the efficiency of turbine
manufacturing and installations.

In this regard, as a port developer, we need to think much more about the dimension of

the yard and the location of berths, as these are crucial to the points just raised.

Q: In BRVT, who owns the port area?
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e [t is owned by the government. Presently, the developing rights are owned by the local

government, and will be sold to developers in the future.

Q: Is BRVT the only case where port development for offshore wind is being considered? Or
are there plans for other ports at the national level?
e [t is a case by case issue. For example, in relation to the PTSC-Sembcorp agreement,

there are plans to develop a 10,000 ha area close to BRVT.

Q: Is offshore wind regarded positively in general in Vietnam?

e Maybe it is not very popular in Vietnam. Maybe it is not known very well, because it
has just started, and there is only one small demonstration project, just on the other side
of BRVT.

e Even so, the government has very ambitious figures of power development targets, and
offshore wind is a good solution for renewable development, so the government may

accelerate efforts for promotion.

Q: Who is most active in promoting offshore wind in Vietnam?
e [t is the national government.
e Also, PTSC has a lot of experience in offshore oil and gas rigs, so it is very easy for

them to move on to offshore wind. Hence, this company has a very strong concern.

Q: Is there a high awareness of the green transitioning at the provincial level in BRVT?

e At the moment, I think the government does not have a very good understanding or
awareness.

e s it fair to say that the provincial government is attracted most to the economic growth
that it will bring? -> yes.

e Last March, the Provincial Department of Trade and Industry was not particularly keen
or aware of offshore wind. However, now that PTSC has actually signed a contract for
exports, they are becoming aware of the benefits of power production and component

manufacturing.
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Q: In Vietnam, are there many initiatives for human resource development or R&D, especially
in collaboration with universities or academia?

e No, actually your project is the only academic approach we have received.

Q: Kitakyushu is very special, because it has its own history of overcoming industrial pollution
to a city of green development. Who led such movements toward green development? Is there
much collaboration with academia?

e Our environmental policy has a very long history.

e Back when we started developing as an industrial city, there was much gray skies and
coloured seas, due to pollution. And everyone was proud of such phenomena, calling it
the “symbol of prosperity”.

e However, housewives stood up and appealed to the government to give them back their
living environment for their children and husbands.

e Such efforts were undertaken with the cooperation of both public and private sectors
and academia.

e This is why our environmental policy has a very broad agenda. Not only pollution
control but also waste management, recycling, education, international cooperation, and
many other fields are included in our environmental policy.

e This long history has become the citizens’ identity in Kitakyushu, and they think the
green transition and sustainability are very important for the next generation. This is

why many citizens support our offshore wind policies.

Q: Will tax incentives be introduced for offshore wind in Kitakyushu or BRVT?
e Tax incentives from the government would be very helpful for businesses at the start of
their development. After the initial stage, continuous incentives are also desirable.
e Developers want a business that lasts 5, 10 years and more. It is important that the
government, industries, and developers share this image.
e Tax incentives are good to encourage large investments. In Vietnam, corporate income
tax is low if the development is large (over 270 million USD), or is a renewable energy

project, etc. However, the global minimum tax rates will be applied in Vietnam from
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2024, and maximum incentives allowed will be 15%. This may be a problem when we

try to invite foreign investors.

Q: Do you talk with other regions in Japan that are developing offshore wind, such as
Yurihonjo or Choshi?

® Yes, both formally and informally, we conduct much information sharing.

e In Japan and also with ports outside of Japan, the cooperation is still at the level of

information exchange and communication.

Q: Ports in Kitakyushu are owned and managed by the City?
e Generally Japanese ports are developed, owned and managed by the public. This is the

case in Kitakyushu as well.

Q: In Vietnam, is there a role of the party when communicating or coordinating political
issues?

e To my knowledge, there is no special role. Of course, if the local government
administration conducts the feasibility studies for the FTZ, the results will have to be
approved by the local legislative body, that is the local communist party, before
sending it to the central government, where ultimate decision making will again be the

role of the communist party.

Q: What do you think is the biggest obstacle to port to port cooperation (either bilaterally or
in the form of a “Ports Platform” like in Europe)?
e As a personal opinion, the biggest obstacle is the policy of countries. For example in
Europe, the market, suppliers, developers, everything is shared, regardless of
nationality. This is not the case in East Asia where each country is focused on their

domestic market.

<Highlights of free discussion on transboundary supply chain cooperation>

(Note: Blue highlights added for readability)
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Importance of East Asian market integration

The Asian market is very fragmented, and this is impeding our offshore wind
development. This is the most important topic for the industry right now.

o For example, in Taiwan there is one heavy lift vessel, which has priority
berthing in Taiwan due to domestic laws. However, this vessel has not signed a
contract with any of the projects in Taiwan, because it has monopoly. No one
can sign a contract with any international vessels as long as this vessel does not
sign with somebody. This factor is further aggravating the present lack of
vessels. Meanwhile, the laws of other nations also make it almost impossible for
the vessel to compete internationally, meaning that this vessel is forced to use
monopoly to reap the most out of its domestic market.

This is all about the overly protective policies of East Asian nations. If we could reach
an agreement that such laws can be exempted for each other in the case of offshore
wind development, it would greatly improve the cost competitiveness and speed of
development.

It seems that people do not realize that we are actually not in a competition against
each other, but against the European market. In the European market, components and
services flow much more freely, and people can use the best of what the market can
offer.

Such market integration is necessary, and involves both private sector developments
and national-level policy arrangements, such as the relaxation of cabotage restrictions.
Governments of East Asian nations should work towards some kind of agreement to
allow the creation of a regional value chain. Currently, such cooperation in the private

sector is almost impossible.

Difficulty of private sector cooperation for new investments\developments

International "cooperation" or international trade for existing products and services is
very feasible and already being undertaken

This is true for existing projects in Kitakyushu as well.

However, "cooperation" for new development is entirely different and probably quite

difficult. The norm of businesses is that those who have the capital will develop it - that
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is fundamentally an issue of competition, and cooperation strategies will not make
immediate sense for such actors.
e At the same time, it is will probably be too late if we have this conversation in 5 years

(or whenever the initial developments are already in progress within each nation)

Possibilities of cooperation in East Asia and strategic concessions

e If you want to form a collaboration including South Korea, you will have to give up
floating systems, because they are very very keen on them. Cooperation in supply chain
development would entail such kind of strategic concessions.

e South Korea has multiple demonstration projects in collaboration with global
manufacturers off the Port of Ulsan, aiming for commercialization with a concrete
roadmap. They are much more determined than in Japan.

e At the same time, offshore wind has a much higher BOP rate than onshore. There are
many components of a floating offshore wind farm, such as cables, mooring lines, etc.
other than the jacket component that South Korea is currently pursuing. This means

there is still room for regional optimization/coordination of the supply chain.

Importance of market development

e Market development is crucial for industry development. There is much more that has

to be done for market development.

Domestic policy influences

e In East Asia, there is often a large political influence on offshore wind development,
with policies flipping from pro-renewables/offshore-wind to pro-nuclear or pro-fossil
fuels and vice versa, since the political polarization of the energy agenda is still much
stronger than in Europe or other regions.

e Developers, including ports, need to be aware of such political risks

Future changes in turbine/operation models

e While upsizing turbines is presently the most obvious solution to increasing

profitability of offshore wind farms, I believe that this trend will eventually come to an
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end. There already are discussions in the EU about limiting the maximum size of
turbines.

e While the wind energy obtained from turbines theoretically increases by the square of
blade size, larger blades and taller towers also means the system will have to bear even
larger increases in structural load and is more susceptible to failures. It also means that
taking one turbine out of operation will have more impact on the total profitability
compared to a system comprised of many smaller turbines.

e Solar PVs have established a market by stabilizing the panel size and decreasing costs
through scaled production.

e While such points are fairly apparent, global OEMs are still continuing the race to
larger turbines.

e One idea may be to initiate R&D of smaller, shorter turbines with increased operational
efficiency, for example by decreased wake interference or the optimal configuration of
turbines. This could be done for example by Kitakyushu lending land to
manufacturers/developers and encouraging R&D.

e There is some university-level research on wake models in Kitakyushu. This could be a

possibility.

Objectives and strategy of international supply chain participation

e Japanese government and industry should think hard about how to set the aim and
strategy of international offshore wind supply chain participation.

o For example, is it really necessary to participate in the offshore wind supply
chain as soon as possible? The technology is large and heavy but not alien. What
do we risk by waiting?

o One thing we risk by relying on foreign suppliers is the stability of operations
and national security. Geopolitical situations may arise where we cannot receive
spare parts or other necessary services to fix broken turbines, which could be a
threat to stable production. Developers and OEMs around the world are more
aware of this risk recently.

m  Smaller turbines (which break less and are easier to fix) may also be

more attractive from this viewpoint of energy security.
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o A comprehensive, risk-informed strategy is crucial but lacking in Japan.
It is important to remember that many of the smaller suppliers do not have incentive to
“increase domestic procurement rates”. The interest in offshore wind supply chains is not that

high (yet), and there is a good reason for this.
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Offshore wind development pathways in Vietnam

Del Barrio Alvarez, Daniel; Sasakawa, Akiko

Abstract

The countries of the Association of Southeast Asian Nations (ASEAN) are beginning to take
steps towards a decarbonized society. At the 26th Conference of the Parties (COP26) of the UN
Framework Convention on Climate Change in Glasgow, UK, several countries declared the long-
term targets to achieve carbon neutrality. This requires a gradual shift away from fossil fuels,
particularly coal, which has been the primary source of electricity in the region. Plans for the
rapid and large-scale integration of renewables are being outlined. This has been accompanied
by an increase of renewable energy, such as solar PV and onshore wind in the region. Recently,
offshore wind has attracted the attention of policymakers and investors. The region has
significant potential that could support the achievement of carbon neutrality targets and promote
the emergence of new industries, leading to the fulfillment of a just transition. Despite analyses
pointing toward the relevance of offshore wind, this has mostly been absent from regional policy
documents. Such a situation is expected to change promptly, with new roadmaps being written
and offshore wind being explicitly incorporated into government energy plans. However,
achieving these plans and targets for offshore wind requires necessary accompanying actions.
This study aims to identify the critical elements for promoting offshore wind in ASEAN, focusing
on the port function. Ports are essential infrastructure for the development of offshore wind.
Particularly important in the offshore wind supply chain is the role of ports as onshore bases to
support the installation and operation and management (O&M) phases of wind power. We
conducted desk reviews, expert talks, and site visits, focusing on the case of Vietnam and relevant
expansion to ASEAN. The findings include lessons on the current situation and analysis of ports
in Southern Vietnam and relevant regional cooperation for offshore wind development currently

being developed in Europe, which could serve as inspiration for ASEAN.
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1. Background and research objectives

The countries of the Association of Southeast Asian Nations (ASEAN) are seeking to
maximize the use of their renewable energy potential to support a shift away from reliance on
fossil fuels for their supply. The goal is to support continued economic growth and well-being
in the region while decoupling from carbon emissions. Simultaneously, constructing a new
economic development paradigm will help foster a transition, creating new industrialization

opportunities and better jobs.

Offshore wind is among the most essential topics in energy policy discussions in the
ASEAN. Existing resources and experiences in Europe and East Asia have the potential to
achieve this double objective of transforming the power generation mix to sustainability and
creating new jobs and industrial opportunities. Vietnam has already incorporated ambitious

targets for offshore wind energy into its recently published Power Development Plan 8 (PDPS).

However, the realization of these projects also depends on setting up several
accompanying conditions or enablers in the country. This study aimed to address this research
question. Specifically, after an initial discussion with experts, we focus on (i) improving the port
infrastructure to support the construction and operation of offshore wind areas and (ii) increasing

the integration of power generation and financing through regional cooperation.

For this, we conducted (i) a desk review of academic papers, policy documents, and
reports from relevant domestic and international organizations in Vietnam, (ii) discussions with
experts at an international forum (e.g., the Global Offshore Wind Summit in Hanoi in 2022) and
bilaterally, both in person and online, and (iii) site visits to Hanoi, Ho Chi Minh City for

discussions with experts, and to Europe for site visits to offshore wind ports.

The remainder of this paper is organized as follows. First, an overview of climate and
sustainable energy in ASEAN is presented. This includes an initial overview of the potential of
offshore winds in the region. The following section presents the current situation of offshore
winds in Vietnam. This is followed by an analysis of two important enablers of the successful
development of offshore wind in the country in subsequent sections: port development and the
role of regional cooperation. The paper concludes with findings and recommendations for policy

and research.

77



2. Sustainable energy transition in ASEAN

Southeast Asia has experienced remarkable economic growth in recent decades, which is
expected to continue in the coming years. This economic growth has come accompanied by an
increase in energy of 3% annually (IEA, 2022). Energy demand is expected to grow similarly in
the near and medium term. However, maintaining economic growth and improving living
conditions in the region will require decoupling of economic and energy demand growth from
carbon emissions. To triple the renewables set at COP 28 by 2030, countries will need to

markedly increase the share of renewables in the power generation mix (UNFCC, 2023).

All the ASEAN member countries signed and ratified the Paris Climate Agreement.
Therefore, we set unconditional and conditional targets for greenhouse gas (GHG) reduction.
Lao PDR and Malaysia were the most ambitious countries, setting a 60% and 45% target,
respectively. Singapore, Indonesia, Thailand, Myanmar, and Brunei Darussalam have set
meaningful goals. Vietnam and the Philippines were the least ambitious. However, this changes
when considering possible international support (i.e., conditional targets). The Philippines has
committed to a 72% if reduction in international support is provided. This highlights the
importance that ASEAN countries expect from their development partners and the global
community. It also highlights the relevance of the Just Transition Energy Partnerships (JETPs)

recently agreed upon by Vietnam and Indonesia.

Furthermore, most of them have committed to achieving carbon neutrality this century
(see Table 1). All countries except Brunei Darussalam and the Philippines have set a net-zero or
similar target to be achieved by the mid-century (between 2030 and 2060). Cambodia, Malaysia,

Laos, Singapore, Thailand, and Vietnam have already included the targets in policy documents.

Table I - Net zero targets in ASEAN countries

Country Target Type | Target status Target | GHG GDP Population
year emissions (PPP)
(MtCO2e)
Brunei Other 2030 10 $26.8 445 .4k
Darussalam target
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Cambodia Net  zero | In Policy 2050 72 $72.2bn 16.6m
(or similar) | document

Indonesia Net zero | Proposed / in | 2060 1960 $3.2tn 273.8m
(or similar) | discussion

Malaysia Net zero | In Policy 2050 396 $883.6bn | 33.6m
(or similar) | document

Myanmar Net  zero | Proposed /in | 2040 243 $216.8bn | 53.4m
(or similar) | discussion

Laos Net zero | In Policy 2050 39 $58.3bn 7.4m
(or similar) | document

Philippines No target

Singapore Net zero | In Policy 2050 67 $578.3bn | 5.9m
(or similar) | document

Thailand Net zero | In Policy 2065 437 $1.2tn 71.6m
(or similar) | document

Vietnam Net  zero | In Policy 2050 438 $1tn 97.5m
(or similar) | document

Source: Authors based on Net Zero Tracker https://zerotracker.net/

Currently, the countries in the region rely mainly on fossil fuels, especially coal, for their
electricity supply (Figure 1). Although renewable energy has rapidly increased in the past five
years, the share of coal has increased in all countries (ACE, 2022). This has been particularly

pronounced in Indonesia, Malaysia, Philippines, and Vietnam. In contrast, power generation from

oil and natural gas has decreased in most countries except Myanmar and Singapore.
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Figure 1 - Power generation mix by country in ASEAN (2021) [GWh]
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Therefore, a massive expansion of renewable energy sources is required in this region.
Hydropower, a traditional renewable energy source in the region, has vast potential in countries
such as Lao PDR, Myanmar, the Philippines, and Indonesia. The use of solar energy in ASEAN
has expanded rapidly in recent years. For example, Vietnam has become an ASEAN country with
the most significant number of installed solar PV (Do et al., 2021). However, the rapid expansion
of solar energy has encountered challenges (Vietnam Briefing, 2023). Other renewable energy
technologies, including onshore wind, biomass, and geothermal energy, are also being deployed
slowly. Nonetheless, such a transition will require the optimal use of renewable energy resources
available in the region and better regional interconnection despite the challenges ahead (Do et

al., 2023).

Offshore wind for sustainable and just energy in ASEAN

Offshore wind energy has become a priority for global development. In 2021, 21.1 GW
of offshore wind capacity has been connected to the grid, tripling the global capacity added by
2020 (GWEC, 2022a). Nonetheless, this figure is expected to decrease to 8.8 GW by 2023
(GWEC, 2023). Northern Europe and China are the main geographical areas harnessing

electricity from offshore winds (Roper, 2021). In other words, ambitious plans were proposed.
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East Asia is particularly active, with large projects in Japan, South Korea, Taiwan, and Australia.
Taiwan and Japan will be the two main markets for offshore wind outside Europe and China,
with 1,175 MW and 84 MW of reported new offshore installations, respectively (GWEC, 2023).
By 2050, the International Energy Agency estimates that the global installed capacity will reach
approximately 2,500 GW, 40 times greater than the worldwide capacity of 2022 (63GW) (IEA,
2023b).

Thus far, European countries, as the first adopters, have concentrated on developing an
industrial value chain for offshore wind energy technologies. However, not a single country has
fully integrated the entire value chain, and indeed, projects in Europe “come” from different
countries. This has led to the creation of a European hub for offshore wind energy. In East Asia,
offshore wind energy has recently become a mature technology, and several countries are
developing and implementing plans for marine energy technologies to become a significant share
of their energy mix. Taiwan and Japan, at different stages of this process, are two relevant

countries.

ASEAN countries have a vast potential for harnessing marine energy resources,
particularly offshore wind energy. Several countries comprise islands (such as Indonesia or the
Philippines), while others have extensive coastal shores (such as Vietnam, Thailand, Cambodia,
and Myanmar). Laos is the only landlocked country in the ASEAN. However, offshore wind
energy has remained largely unexplored in this region. Indeed, the most updated version of the
ASEAN Energy Outlook, the 7" edition published in 2022, does not include offshore wind energy

in its future scenarios. There is only one mention of Vietnam’s ambitions (see AEO7, p.77).

As outlined in the following section, Vietnam has a significant potential for offshore wind
energy, which is critical to transition to a net-zero energy system. Furthermore, a study conducted
by Clean, Affordable, and Secure Energy for Southeast Asia (CASE) estimated the economic co-
benefits of a market potential of USD 82.5 billion across the three stages of project development,
manufacturing, and installation (CASE, 2023). This is nearly double the study estimates for

onshore wind and solar PV.
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3. Vietnam's offshore wind situation

Overview of the power development and plan in Vietnam

Vietnam is located in the eastern part of the Indochina Peninsula in Southeast Asia and has
a population of approximately 99.36 million. It achieved one of the highest growth rates in the
ASEAN region over the past few years: 6.68% in 2015; 6.21% in 2016; 6.81% in 2017; 7.08% in
2018; and 7.02% in 2019 3. During the COVID-19 pandemic, Vietnam recorded its lowest growth
rate in the past decade in 2020 but achieved the highest rate in ASEAN, while neighboring

countries had negative growth. In 2022, it recorded a growth rate of 8.02% *.

Robust urbanization and industrialization associated with such high economic growth have
driven a marked increase in the demand for electricity. According to the Institute of Energy of
Vietnam (IEV), Vietnam will confront a sharp rise in electricity demand and consumption over
the next decade, affecting energy security. The Vietnamese government forecasts that electricity
consumption will increase by 10-12% annually until 2030, which is one of the fastest growth
rates for electricity consumption in ASEAN. Therefore, a stable electricity supply is an urgent

policy issue for the Vietnamese government.

In February 2020, the Central Committee of the Politburo of Vietnam, the highest organ of
the Communist Party of Vietnam, issued Resolution No. 55-NQ/TW on Strategic Energy
Orientation until 2030 with the 2045 Vision?>. The document envisages doubling the installed
capacity to 125,000-130,000 MW by 2030 over ten years. In 2021, at the COP26 in Glasgow,
UK, the Vietnamese Prime Minister announced Vietnam's long-term goal of net-zero emissions
by 2050. Subsequently, Vietnam took a positive step toward realizing its commitments by
revising and approving “Vietnam’s Eight Power Development Plan (PDP8)” between 2021 and

2030, with a vision toward 2050, which significantly accounts for renewable energy development.

According to PDP8 (see Table 2), the total electricity capacity to be installed by 2030 is
approximately 150,489 MW, increasing to over 490,529 MW by 2050. A breakdown of the PDP8

reveals that coal-fired power generation, which accounts for approximately 50% of total power

3 Data from the Ministry of Foreign Affairs of Japan
(https://www.mofa.go.jp/mofaj/area/vietnam/data.html#section4): as of 10" of January 2024.
4 Ibid.

3 International Trade Association (https://www.trade.gov/country-commercial-guides/vietnam-
power-generation-transmission-and-distribution)
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generation capacity in 2022, is planned to phase out in the long term to 20% in 2030 and 0% in
2050. In contrast, as for renewable energies, the share was less than 15% (excluding hydropower)
in 2022 but was projected to increase significantly. Increases in wind power and solar energy are
particularly significant. The onshore wind and offshore wind are expected to account for 14.5%
and 4% of total power generation capacity in 2030, respectively, and 12.2—-13.4% and 14.3-16%

in 2050, respectively.

Table 2 - Generation Plan of PDPS§

2030 2050
Onshore wind power 21,880 MW 60,050-77,050 MW
(14.5%) (12.2-13.4%)
Offshore wind power 6,000 MW 70,000-91,500 MW
(4.0%) (14.3-16%)
Solar power 12,836 MW 168,594-189,294 MW
(8.5%) (33.0-34.4%)
Biomass electricity 2,270 MW 6,015 MW
(1.5%) (1-1.2%)
Hydropower 29,346 MW 36,016 MW
(19.5%) (6.3-7.3%)
Hydroelectricity 2,400 MW -
(1.6%)
Storage battery 300 MW 30,650-45,550 MW
(0.2%) (6.2-7.9%)
Co-generation electricity 2,700 MW 4,500 MW
(1.8%) (0.8-0.9%)
Coal thermal power 30,127 MW 0 MW
(20.0%) (0%)
(Thermal power using 25,632-32,432 MW
biomass and ammonia) (4.5-6.6%)
Domestic gas thermal power 14,930 MW -
plant (9.9%)
(LNG conversion) 7,900 MW
(1.4-1.6%)
(Hydrogen conversion) 7,030 MW
(1.2-1.4%)
LNG thermal power 22,400 MW
(14.9%)
(Hydrogen-fired LNG thermal 4,500-9,000 MW
power plant) (0.8-1.8%)
(LNG thermal power plant 16,400-20,900 MW
converted entirely by hydrogen) (3.3-3.6%)
Others (flexible power source) 300 MW 30,900-46,200 MW
(0.2%) (6.3-8.1%)
Import of electricity 5,000 MW 11,042 MW (1.9-2.3%)
(3.3%)
TOTAL 150,489 MW 490,529-573,129 MW

Source: PDP8
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Offshore Wind Potential in Vietnam

Vietnam has over 3,000 km of coastline stretching from north to south and approximately 1
million km? of sea area, which offers excellent potential for the development of offshore wind
power. Furthermore, average annual wind speeds of 9-10 m/s are reached in several sea areas.
According to a study published in 2021 by the Energy Sector Management Assistance Programme
(ESMAP), an initiative of the World Bank Group, Vietnam has a fixed offshore wind potential

of 261 GW and a floating offshore wind potential of 338 GW, totaling around 600 GW ©.

Figure 2 — Offshore Wind Potential
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Source: Tran et al. (2021)

4. Ports and offshore wind in Vietnam

In addition to this favorable natural environment, Vietnam has many ports. According to

statistics from the Vietnam Seaports Association, approximately 80 ports of a specific size or

¢ ESMAP. 2021. Going Global: Expanding Offshore Wind to Emerging Markets (Vol. 50):
Technical Potential for Offshore Wind in Vietnam—Map (English). Washington, DC: World
Bank Group (Going Global : Expanding Offshore Wind to Emerging Markets (Vol. 50) :
Technical Potential for Offshore Wind in Vietnam - Map (worldbank.org)
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larger that handle cargo and containers are scattered along the long north-south coastline as of

2022. The South dominates in terms of the volume of cargo and containers dealt with 7.

As examined in the previous section, ports are an essential part of the infrastructure for
promoting offshore wind. Particularly critical in the offshore wind supply chain is the role of
ports as onshore bases supporting the installation, operation, and maintenance (O&M) phases of
wind power generation (Akbari et al. 2017). The recent trend in offshore wind farm construction
is to manufacture components locally or deliver them to the installation port, where they are
assembled, loaded onto installation vessels, and transported offshore (Akbari et al. 2017).
Construction companies tend to minimize offshore operations by assembling as many turbines as
possible at ports to accelerate costly offshore installations and reduce the number of offshore
lifts required. During the O&M phase, the port is the hub from which the offshore wind farm

develops.

As of 2022, approximately 18 offshore wind power projects are in operation in Vietnam,
all located in the southern part of the country®. The total installed capacity was 833 MW, and
the majority of the small-scale offshore wind power plants ranged from 16 to 100 MW °. They
are typically located in shallow water, at a maximum distance of approximately 7 m from the
coast and up to a water depth of approximately 5 m. Furthermore, approximately 24 offshore

wind power projects are under development as of 2022, all of which are in South '°.

The selection of sites for the development of offshore wind power projects takes into
account factors other than the natural environment. According to Quang et al., the region
comprising five provincial seas from Phu Yen to Ba Ria-Vung Tau is considered to have the
highest future potential for the development of offshore wind projects in Vietnam, based on the

following evaluation criteria:

7 Vietnam Seaports Association HP (http://www.vpa.org.vn/statistics-2022/)

S HAMM T¥S, BAMAMBEMNFEH S TASEAN KO &7 =7 O EHEEICH T 51 EJE

JIFEEDOIRPLAA A ] 2023 4= 3 H
(https://www.jstra.jp/PDF/64bcfa3e4f67c4fa8f62f6fe5f1db15d664c0265.pdf)

o Ibid.

10 1bid.

85


about:blank

(a) 100 nautical miles (185.2 km) from the coastline: This is the maximum distance over

which offshore wind farms can be deployed at an economic cost in the near future.

(b) Temporal variations in temperature over the year: These affect the characteristics of

coastal and marine biology and human activities at sea, including fishing and tourism.

(c¢) Synchronous power sources and main transmission lines: Synchronous power sources are
hydroelectric, gas, and oil-fired power stations. The main transmission lines include 500 kV

and 220 kV transmission lines.

(d) Existing or potential major ports and container terminals: These are critical elements of
the supply chain required for the assembly, transport, and installation of offshore wind turbine
components, including blades, towers, substructures, and foundations. To accommodate the
installed vessels, offshore developers require harbor draughts of up to 10 m, quays of up to

300 m, and channels of up to 200 m.

Based on the study by Quang et al. and the findings of the World Bank's 2021 study, the
Tan Cang-Cai Mep Terminal and PTSC (Petro Vietnam Technical Services Corporation) Port in
Ba Ria-Vung Tau Province are of particular interest, as ports are located in zones of high
potential and blessed with deep water. Both ports were assessed as 'Suitable with minor upgrades'

in the World Bank study concerning their potential for offshore wind power development.

In light of the above, this study examines the local factors and future challenges in the
promotion of offshore wind power through an analysis of the characteristics of these two ports

and their industrial structures at the provincial level.
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Table 3 — Overview of the ports

Case 1 Case 2
Petroleum Technical Service Tan Cang-Cai Mep International
Company (PTSC) Port Terminal
Location Vung Tau Ba Ria
Quay length apprx. 500m approx. 590m
Water depth 9.3m-13.5m approx. 14m

Tan Cang Cai Mep International

N f joint tu -
ame of jomt venture Terminal Company Limited

Mitsui O.S.K. Lines, Ltd (Japan),
Petroleum Technical Service| Saigon Newport Company (Vietnam),

Company (PTSC)| Hanjin Shipping Co. Ltd. (Korea), Wan
Hai Lines, Ltd. (Taiwan)

Investors

Source: Authors based on the HP of PTSC and Tan Cang-Cai Mep International Terminal

Company Limited.

Case Study Analysis: Comparison of two ports in Ba Ria-Vung Tau Province

(1) Characteristics of Ba Ria-Vung Tau Province

Ba Ria Vung Tau Province is a coastal region in south-east Vietnam, bordering Ho Chi
Minh City to the west, Dong Nai Province to the north, and Binh Tung Province to the east. To
the south and southwest, it borders the East Sea, with a coastline of about 300 km. With a
population of approximately 1.18 million, it is a relatively sparsely populated province in
southern Vietnam. However, its Gross Regional Domestic Product (GRDP) per capita (excluding

oil and gas) is USD 7,140 in 2023, which is the highest in the country !!. The province's per

' Consulate General of Japan in Ho Chi Minh City HP (https://www.hcmcgj.vn.emb-
japan.go.jp/itpr_ja/11_000001_00725.html) accessed in March 2024.
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capita GRDP (including oil and gas) is almost twice as high at USD 14,294.2, indicating that the

province is rich in natural resources such as oil and gas 2.

The province's economic structure is dominated by the secondary sector, with 6.48% in the
primary industry, 70.87% in the secondary sector (including oil and gas), 14.62% in the tertiary
sector, and 8.46% in other sectors '*. The abundance of energy resources, particularly oil and
natural gas, is a significant feature of the province. This province has the largest reserves of oil

and natural gas in Vietnam, and the offshore areas of the province are major extraction centers.

Additionally, the province is rich in water resources and plays a central role in the country's
electricity supply via gas-fired power stations '*. The province has, therefore, developed as a
cluster of foreign-invested enterprises in the energy sector (oil and gas) and the materials and
raw materials sector (steel and chemicals) and can be regarded as a driving force behind the

industrialization of southern Vietnam.

The province has industrial parks with a total area of more than 8,400 ha, and many foreign-
invested enterprises have developed '3. For example, the Phu My 3 Special Industrial Park,
established in 2007, covers an area of approximately 1,000 ha and provides land for heavy
industry and supporting industries such as electronics, machinery, automation, and plastics, as
well as a warehouse and logistics network '°. The industrial park also provides a one-stop service
to assist foreign-invested enterprises in obtaining the various permits and approvals required to
set up operations, such as investment licenses, export and customs applications, construction

permits, and foreign work permits.

In addition to industrial estates, the province that actively attracts foreign investment can
also provide one-stop application support. The Department of Investment Planning in Vietnam

is responsible for this service.

12 Ibid.

13 Ibid.

14 Ibid.

BT - T2 uBAEREST A K (https://jp.baria-
vungtau.gov.vn/wps/portal/infobaria) accessed in March 2024,

!¢ Thanh Binh Phu My #f X4t 77— —3 T2EMH : EERB OB NN 7
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(2) Port Analysis 1 - Features and Advantages of Tan Cang-Cai Mep Terminal

Cai Mep Thi Vai Port, of which Tan Cang-Cai Mep Terminal is a part, is located near the
mouth of the Thi Vai River in the southern part of Ba Ria Vung Tau Province. The ports for
Vietnam's southern cargo are located approximately 85 km from the Saigon River in the center
of the city. For many years, river ports have faced challenges such as narrow river width, shallow
water depth (maximum depth of 11m), and the need for dredging, which prevented large vessels
from using the port '7. To solve this problem, the Vietnamese government decided to build a large,
deep-water international port at the mouth of the Cai Mep Chi Bai River, about 75 km south of
the city center, which could be used by the European and US backbone shipping routes and would
also be widely accepted by private and foreign capital '8. Consequently, several terminals have
been operational since the early 2010s. The Chai Mep Thi Bai Port is a functioning scheme that

utilizes private and foreign capital and allows ports to be built relatively quickly.

The Tan Cang Cai Mep Terminal, a terminal in such a port, was operated by the Tan Cang
Cai Mep International Terminal Company Limited and established in 2011. The company was
formed by a consortium of Saigon New Port (SNP) under the Vietnamese Ministry of Defense,
Mitsui O.S.K. Lines, Ltd. (Japan), Hanjin Shipping Co., Ltd. (Korea), and Wan Hai Lines, Ltd.

(Taiwan).

The Tan Cang-Cai Mep Terminal is a deep-water port with a depth of approximately 14-16
m and a capacity for container vessels of approximately 8,000 TEU '°. It has developed into an

international port with direct shipping services to Europe, the USA, Japan, and other countries.

An essential feature of a port's environment is logistical access, both by land and sea.
National highways have been developed around the port, and land routes to neighboring areas
are convenient. Furthermore, the Thi Vai River, where the port is located, has a broad and deep

riverbed (14-16 m deep), making it suitable for ship logistics. The port's accessibility to land

THEY vy XA, Y= — R [ DA XA T TF—=R_AEHBEOT T o ~DEE
(https://www.sompo-japan.co.ip/-/media/SINK/files/hinsurance/logistics/news/2012/b-

news101.pdf?la=ja-JP) accessed in March 2024.

18 Ibid.

9 TCTI HP (https://www.tcit.com.vn/information/about-us.html) accessed in March 2024.
TEU stands for "Twenty-foot Equivalent Unit”.
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and sea is a crucial feature of the Tan Cang-Cai Mep Terminal, which forms the basis for building

supply chains for offshore wind energy.

Blessed with energy resources and active in attracting foreign investment, Ba Ria-Vung
Tau Province already has a large number of foreign-invested enterprises in a wide range of
sectors. Examples include energy companies, such as oil and natural gas; materials and raw
materials, such as steel and chemicals; and manufacturing, such as machinery parts and
shipbuilding. The offshore wind industry is a broad industry with 10,000-20,000 related
components per unit. In Japan, there are some examples of parts and materials manufacturers
forming alliances with overseas companies to newly enter the offshore wind industry. In Ba Ria
Vung Tau Province, where a wide range of companies have already set up operations, existing

companies can support the offshore wind industry as part of new business development.

(3) Port Analysis 2 - Features and Advantages of PTSC Port

The PTSC Port is operated by the PTSC in Vung Tau City, located southeast of the Ba Ria-
Vung Tau Province. The key feature of this port is the operation of the PTSC. The PTSC is a
member of the Vietnam Oil and Gas Group (PetroVietnam). It was established in 1976 with the
approval of a master plan to build an oil base in Vung Tau City 2°. Over the years, the PTSC has
become a leading contractor, providing technical services to Vietnam's oil and gas and other

industries.

With many years of experience in the oil and gas industry, the PTSC has accumulated a
wealth of knowledge, expertise, and resources regarding personnel and equipment to carry out
offshore projects. The PTSC has more than 300 in-house engineers and designers with extensive
offshore experience ?!. There are several experts in offshore structural engineering. The PTSC
claims to be able to apply the knowledge developed in the oil and gas industry to the offshore
wind industry, such as geophysical surveys; EPC of the jacket, monopile transition pile, offshore
substation, transportation, installation of jackets, monopiles, transition pieces, offshore

substations, subsea cables, towers, and wind turbines; and provision of vessels for the transfer

20 pTSC HP (https://www.ptsc.com.vn/en-US/about-us) accessed in March 2024.
21 1bid.
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of personnel and equipment during operation, turbine operation and maintenance, and

decommissioning 22,

Indeed, the PTSC has taken advantage of this trend toward decarbonization. In 2021, the
PTSC's General Assembly decided that the PTSC would become a developer/investor of offshore

wind projects 2.

Furthermore, the PTSC has begun to promote offshore wind power not only within Vietnam
but also under international coordination. In August 2023, on the occasion of the 50th
anniversary of the establishment of diplomatic relations and the 10th anniversary of the strategic
partnership between Vietnam and Singapore, agreements were signed to promote the
implementation of investment cooperation projects between Vietnam and Singapore 24 .
Consultations to encourage the implementation of investment cooperation projects between
Vietnam and Singapore were held with the participation of Prime Ministers of both countries and
representatives of relevant ministries and agencies. The Ministry of Natural Resources and
Environment granted a license to a joint venture between PTSC and Sembcorp Utilities Pte, Ltd.
(Sembcorp) to conduct surveys to implement offshore wind projects. The company will use this
opportunity to perform wind measurements and oceanographic and geological surveys in some
areas off the coast of the Ba Ria Vung Tau Province to gather the necessary data for investment

and project development. In February, the PTSC-Sembcorp joint venture signed an agreement in

Singapore to export the electricity generated by the project to Singapore by 2030 23,

(4) Challenges for the Port

Despite the many advantages described above, the challenges to promoting the offshore
wind industry at the Tan Cang-Cai Mep Terminal and PTSC Port include the following: First,

there are concerns that the new function of ports as a base for the offshore wind industry will

22 Ibid.

23 PTSC HP (https://www.ptsc.com.vn/en-US/services-19/all-services/renewable-energy)

24 Authority of Foreign Information Service- Ministry of Information and Communication HP
(https://www.vietnam.vn/en/lien-danh-ptsc-sembcorp-duoc-cap-phep-khao-sat-bien-cho-du-an-
dien-gio-ngoai-khoi-xuat-khau-dien-sang-singapore/)

25 Ibid.
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increase the volume of cargo handled at the port, causing congestion in the logistics network.
Improving traffic congestion on land routes, including roads leading to ports, has been identified
as an issue in Ho Chi Minh City and other parts of southern Vietnam 2. To support the offshore
wind industry, it is necessary to improve the functions of ports and logistics networks in the

surrounding areas in an integrated manner.

Second, there is no organization for the integrated management and operation of the sea,
rivers, and land areas where ports are located. This point has been highlighted in several previous
studies 27, and the 2015 Vietnam Maritime Code called for establishing a Port Management and
Operation Board (POMB). However, the situation is such that there is still no prospect of this
occurring; therefore, it is essential to coordinate with other ministries and agencies, develop an

implementation system, and reconsider a concrete roadmap.

Third, in the South, where container and cargo volumes are concentrated, port operators
tend to develop and operate ports independently, and the division of roles between ports and
terminals remains unclear (JICA, 2022). The first step is to consider creating a coordinated
system in neighboring regions to support the offshore wind industry. It is then necessary to
organize the division of roles based on the performance and specifications of each of the southern
ports through consultations between relevant cities, ministries, and port-related enterprises in
the southern ports. In determining the division of roles, it is also essential to establish an

organization to act as a "port authority" to coordinate and oversee the whole process.

The fourth issue is the expansion of industrial zones. As mentioned above, Ba Ria Vung
Tau Province already has a large industrial estate with many foreign companies, and the Tan
Cang-Cai Mep terminal is close to the Phu My Industrial Estate. However, the total number of

industrial estates is smaller than that in Ho Chi Minh City and the neighboring provinces of Dong

26 [ B S HEHE (JICA) . TV A w7 VPI [ Fatv 2000« X b AfE (228« R
DRNRIEBL BAESL D EIFICET 5 7 vt 2 OFi ] 2022 4 2 A

( https://www.jica.go.jp/Resource/activities/evaluation/ku57pq00001zf034-
att/analysis_vietnam_ 01 ja.pdf)
27 Luis C. Blancas, John Isbell, Monica Isbell, Hua Joo Tan, Wendy Tao, “Efficient Logistics, A
Key to VIetnam’s Competitiveness”, The World Bank, 2014., JICA, A I ZHREWFIET. AT 1F
SRAT. HIERERESBFZERERE, AV = 2 rav oy 7o — 0 (X NFAEANY T T
2 R EBRBEICELE L7 PEEER N T 7 B EICR A ERINE - R E 7 74 L L
A— 1] 201843 H.
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Nai and Binh Duong (JICA 2022). Because the offshore wind industry is broadly based, more
companies will likely need to establish local supply chains. In addition for this, it is essential to

expand industrial zones and further speed up the procedures for businesses to set up operations.

(5) Challenges to overcome at the Country level

To promote offshore wind power in Vietnam in the future, government support will be
essential, along with the above-mentioned initiatives at the local level, particularly in ports.
However, the new Feed-in Tariff (FIT) regime for wind power, including offshore wind, ended
at the end of October 2021. Although a bidding system is being considered, the overall picture
of the regime remains uncertain. There are concerns that the uncertainty over government support
measures may make it difficult for developers to make investment decisions and delay the

progress of offshore wind power generation.

In addition to these institutional challenges, grid development is a significant infrastructure
challenge. In Ba Ria Vung Tau Province, where the two ports in the case study are located, there
are power plants that are mainly gas-fired, and some grid infrastructure is in place. However,
under the current system in Vietnam, offshore wind farm operators are responsible for the
construction, operation, and maintenance of transmission lines and substations from power plants
to the onshore national grid. The additional grid infrastructure required for power plant
installation is a significant burden for operators. It is important to strengthen the grid,
particularly in port areas considered suitable for offshore winds, update the transmission system,

and improve operational practices.

Furthermore, in Vietnam, most of the renewable generation capacity is installed in the
south, and the main demand centers are in the southern and northern regions. Therefore,

balancing the supply and demand in electricity systems is another critical issue.

5. Offshore wind and regional cooperation in ASEAN

Transmission system in Vietnam
Vietnam faces significant challenges in optimizing energy resources owing to constraints

in its national transmission system. This limits the electricity that can be transferred between
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South and North Vietnam, which are the two poles of demand in the country. Indeed, despite the
added capacity mostly in the South, Vietnam is looking to expand its electricity imports from
Laos. The 600 MW Monsoon wind project in Laos linked to an export contract to Vietnam is the
first of its kind in the region (JICA, 2023). Similar projects were proposed to export an additional
4GW from seven wind farm investors in Laos (Lapuekou, 2024). However, these projects are
still insufficient for supplying energy to northern Vietnam, resulting in an energy crisis in the

summer of 2023 (Nitta, 2023; Tuan, 2023).

This has the potential to be a strong constraint on the integration of electricity generated
from offshore wind projects. While the government is attempting to promote projects in the north,
the best potential (Figure 3) is in the south. This raises questions about the economic viability
of potential offshore wind power installed in the south, if it would undergo phase curtailment.
Cross-border power interconnections in the region can help ensure the viability of these projects,

which may serve both export and domestic supply.

Figure 3 - Mean wind power density in Southeast Asia

Leafiet| GWA 3.3 © 2023 | Powered by nazka mapps | Disclaimer | & OpenSreeihlap

Source: Global Wind Atlas https://globalwindatlas.info/en/
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The ASEAN Power Grid

The establishment of the ASEAN Power Grid (APG) has long been one of the southern
goals of the region. This is one of the principal areas of policy and research in this region.
Previous studies have examined the policy developments, geopolitical implications, and
forecasting and modeling exercises aimed at guiding this process. The APG was adopted as part
of the ASEAN Vision 2020 during the 2nd ASEAN Informal Summit in Kuala Lumpur (Malaysia)
in 1997. ASEAN countries have established the Heads of ASEAN Power Utilities/Authorities
(HAPUA), a specialized energy body (SEB), to realize this vision. HAPUA created the ASEAN
Power Grid Consultative Committee (APGCC) in 2007 to “strengthen and promote a broad
framework for Member Countries to cooperate toward the development of a common ASEAN
policy on power interconnection and trade, and ultimately toward the realization of the ASEAN
Power Grid to help ensure greater regional energy security and sustainability based on mutual

benefit” (HAPUA website).

The APG predicts interconnections across the entire region (see Figure 4), subdivided
into northern (Cambodia, Lao PDR, Myanmar, Thailand, and Vietnam), southern (Indonesia,
Malaysia, and Singapore), and eastern (Brunei Darussalam, West Kalimantan in Indonesia, and

the Philippines) systems (IEA, 2019b).
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Figure 4 - ASEAN Power Grid (APG) existing and planned transmission lines (2019)
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Nonetheless, recent studies have shown the relevance of the ASEAN Power Grid in
achieving sustainable energy transition in the region. The International Renewable Energy
Agency’s (IRENA) has updated renewable energy outlook for Southeast Asia (IRENA, 2022).
The results show the need to establish cross-border interconnections, including undersea cables
(e.g., interconnections between Cambodia and Singapore). However, this does not adequately

reflect the integration of the offshore wind capacity in the region.

There is a renaissance in undersea cables for power connectivity in this region. This
includes the most salient and currently uncertain sun-cable project to develop the world’s largest
solar PV plant to export electricity from Australia to Singapore and, potentially, Indonesia
(Hannan, 2023). This is in line with the apparent revitalization of cross-border power-trade
agreements in the region. In 2022, the Laos-Thailand-Malaysia-Singapore started operation
allowing the transfer of 100 MW (EMA, 2022). This was the first multilateral power trade in the

region and has set an example for other similar initiatives. Specifically, the Brunei-Indonesia-
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Malaysia-Philippines Power Integration Project was revitalized after it was first envisioned
decades ago without considerable progress (Huda, 2024). It also remarks on Singapore’s new
position toward a more active pursuit of power connectivity to import electricity from renewable
energy sources (Loh, 2023). Therefore, agreements have been established to import 2GW from
Indonesia (Reuters, 2023) and 1GW from Cambodia (Tan, 2023). Singapore and Malaysia have

also increased their capacity for electricity trade (Baker, 2022)

Offshore wind for regional cooperation in ASEAN

Offshore wind development in ASEAN countries, particularly Vietnam and the
Philippines, could have a regional impact (see Figure 5). The potential available in both countries
is significant, especially when considering the possible development of floating offshore winds.
The region is an archipelago that opens opportunities to interconnect countries through land and
undersea power transmission cables. An example is the agreement between Vietnam and
Singapore for the development of a submarine interconnection for the export of electricity from

an offshore wind farm in Vietnam to Singapore (Lei, 2023).

Figure 5 Mean Wind Speed in Southeast Asia

Source: Global Wind Atlas https://globalwindatlas.info/en/
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Regional cooperation and offshore wind in Vietnam: Insights from Europe’s offshore wind

energy hub

Furthermore, although Vietnam aims to upgrade its industrial and port facilities to
increase the localization of manufacturing required for offshore wind development, it may
encounter several challenges. The first is its capacity from the industrial and human capacity
perspectives. A study conducted by CASE showed that several components are difficult to
manufacture locally (CASE, 2023). Construction and the manufacturing of the substation and
project development are the elements with higher potential for localization. The manufacturing
of the tower has a lower level of localization and a bit higher level of technological complexity.
For this, Vietnam’s experience in wind tower manufacturing brings another opportunity for
national industrial development. Blades and components of the foundations are the second with
the least localization potential, and, ultimately, the nacelle and hub, and the cable are the element
with the most technological and localization complexity. Moreover, experiences in countries
with severe local-content requirements in the procurement phase point to possible challenges in

project implementation.

Regional cooperation can help alleviate these challenges. In particular, ASEAN provides
a framework and an opportunity for its member countries to set the path toward the establishment
of a regional offshore wind hub such as the one existing in Europe (which includes the European
Union, Norway, and the United Kingdom). This region contains the majority of installed offshore

wind power plants (see Figure 6).
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Figure 6 - Offshore wind farms in Europe
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This development has led to the emergence of a regional hub for offshore wind energy in
Europe. This is particularly significant in the establishment of networks of suppliers across the
entire value chain, ports specializations of offshore wind components, and the emergence of a
future offshore grid network connecting multiple countries and wind farms through sub sea
cables and “energy islands.” This combination would be of interest to Vietnam and other ASEAN

countries.

The construction and operation of offshore wind farms involve several components and
activities that expand beyond the capabilities of a single port. The European experience shows a
gradual specialization of ports and manufacturing facilities across the continent (see Figure 7).
This regionally spread value chain enables the simultaneous development of multiple projects

across the continent. The projects acquire components from ports in different countries.
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Figure 7 - Regional value chain of offshore wind in Europe
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The European regional value chain for offshore wind power has highlighted the need for
collaboration, knowledge sharing, and engagement in policy and business discussions among
ports on the continent. In Europe, this has led to the establishment of port platforms. This is
particularly important for ports to communicate the need for port upgrades in infrastructure and
the mobilization of financing to support these investments. Additionally, as offshore wind
investments are expected to continue growing in the medium- and long-term, ports may be eager

to implement these cooperative frameworks.

The development of regional offshore grids and joint investments in facilities is another
advantage of the regional approach toward offshore winds. In January 2024, the European
Network of Transmission System Operators for Electricity (ENTSO-E) launched its first Offshore
Network Development Plan (ONDPs) as part of its Ten-Year Network Development Plan

(TYNDP) (ENTSO-E, 2024). It builds on previous agreements among European countries
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regarding offshore goals and translates them into offshore transmission corridors, equipment
needs, and related costs. Therefore, the ONDP, published in 2024, is the first assessment of the
need to connect the offshore wind potential to the shore. The total estimated cost is 400 billion

euros, to which the costs of the inland grids and transmission components should be added.

Figure 8 — Transmission corridors in 2050
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The ONDP also includes previous multinational agreements for cross-border cooperation
in developing offshore grids in the North and Baltic Seas. The hybrid connections, or “energy
islands,” are one of the most relevant. These consist of the centralization of several offshore
wind farms into a single hub connected to several countries. This enables the transmission of
electricity directly offshore, depending on the needs of the moment or the agreements established.
Energy islands also include the possibility of utilizing electricity to produce green hydrogen,
among other possible uses. The planned energy islands include Denmark’s North Sea, an
artificial island to serve as a hub for 3—-4 GW and potentially expand to 10 GW; Bornholm in the
Baltic Sea, a natural island to connect to 3 GW; Germany’s Helgoland, connecting 10GW to
produce hydrogen production; and Belgium’s energy island in the Princess Elisabeth Offshore

Wind Development Zone.
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Case study - Offshore wind and port areas in the Western Baltic Sea

The role of regional cooperation in the development of offshore wind in Europe has also
spillovers into port development relevant to ASEAN. The Baltic Sea is one exemplary case.
Comprised by Denmark, Sweden, Germany, Poland, Latvia, Lithuania, and Russia, the region has
a large potential of up to 93GW for offshore wind. Although, so far, only 2.2 GW have been
developed (IEA, 2024). All countries (except Russia) have reached several agreements towards
the promotion of offshore wind in the region as an industrial and energy security strategic choice.
This has also led to the declared intention to establish the Baltic Energy Market Interconnection
Plan (BEMIP). In 2020, the Baltic Sea Offshore Wind Declaration was signed by Denmark,
Germany, Estonia, Latvia, Lithuania, Poland, Finland, Sweden, and the European Union (EU)

represented by the European Commission. In 2023,

Most potential has been installed in Denmark and Germany (Pondera, 2023). However,
plans are being put in place for projects in the rest of the basin countries. This includes the
North-Western Estonian 1GW offshore wind farm to be developed by Enefit Energy (Memija,
2024), the ELWIND cross-border project between Estonia and Latvia, Baltic Power in Poland.
Their development will benefit from the experiences in the Western Baltic Sea, and it will add
to Europe’s wide value chain that is forming. Indeed, although, as mentioned before, Denmark
and Germany concentrate most of the projects developed so far, suppliers are found across the

continent, even including landlocked countries (EU, 2021).

The Western Baltic Sea is an area of cooperation and conflict highly dependent on traffic
and also tragically known for being one of the first cases of overfishing (Rohrbein, 2021).
Offshore wind has drastically transformed by bringing new industrial capabilities and sources of

income. Ports have played a vital role in this transformation thanks to their adaptability.

The Port of Sassnitz-Mukran (hereafter Mukran Port) in Rugen Island was built in the
1980s as an essential ferry transport connection for freight to the Soviet Union in Lithuania. The
role as a connecting point has continued and expanded to include a connection with Trelleborg
(Sweden) in 1998. The port became the most significant German rail ferry port on the Baltic Sea
and connections have been operated at different times, including also Klaipéda in Lithuania
(2001 to 2013) and to Russian Ust-Luga (via Baltijsk) (since 2012). The broad-gauge activities

were privatized in 2011, when Fiahrhafen Sassnitz GmbH took control of the port, except for the
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connecting railway terminals. Fihrhafen Sassnitz GmbH is owned in 90% by the City of Sassnitz

and 10% by the Federal State of Mecklkenburg-Vorpommern 28,

In 2016, the port was renamed Mukran Port in the process of repositioning it from a
mainly ferry port to another with more relevance in the industrial development of the region.
Specifically, the port aims to play a vital role in constructing and later operating several offshore
wind farms in the Baltic Sea. The port built a new terminal (Offshore Terminal South) to serve
the construction and operation for offshore wind farms. The water depth at Mukran Port is 10.5m,
making it accessible to offshore water vessels. The port has evolved with experience in building
and operating offshore wind farms. Originally a ferry port, it served as a platform for storing
and pre-assembling turbines and components. Then, the port also became the base for the
operation and point of connection for offshore wind farms. Currently it is also serving as the
base for constructing more and larger offshore wind farms. In this process, the port needs to
adapt also to be able to provide services for the operation during more than 25 years, completing

a full transformation of the port and local activities.

The first project developed in the area was EnBW 288MW Baltic 2 with 80 Siemens
turbines. The components were manufactured in Denmark and delivered to Mukran Port to be
stored and pre-assembled in an area of 80,000 m2 before being installed 2°. Baltic 2 is the second
wind farm developed by EnBW, following Baltic 1, also not far but which utilizes the small
harbor of Barhoft as a base port. The 48.3 MW Baltic 1 was the first commercial offshore wind

farm in Germany. Baltic 2 is connected to the German grid via Baltic 1.

The second offshore wind farm utilizing Mukran as a base port was the 350 MW Wikinger,
developed by Iberdrola and connected to the grid in 2017. The project has 70 SMW Areva turbines
of 135 meters of diameter 3° and represents nearly 20% of the energy demand of the state of

Mecklenburg-Vorpommern in the Northern part of Germany 3!. The list of contractors is a clear

28 http://www.ptmew.pl/media/pdf/transport_week 2013/06_P.Schwabe Port of Sassnitz-
Mukran.pdf

29 https://www.enbw.com/renewable-energy/wind-energy/our-offshore-wind-farms/baltic-
2/technics.html

30 https://www.thewindpower.net/windfarm_en_ 18583 wikinger-offshore.php

31
https://www.iberdrola.com/documents/20125/41992/Triptico_folleto_ Wikinger 2018 EN.pdf/b
75t87fd-8dff-426b-fef7-a69f09fdbbb2?t=1630309369856
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example of the emergence of the offshore value chain across Europe. Siemens Gamesa turbines
were manufactured in Germany, the piles by two Spanish companies, the foundations came from
Denmark and Spain, the offshore sub-station from another town in Southern Spain, the onshore
sub-station from Germany, and two Dutch companies were contracted for the transportation and

installation of the turbines, among several other suppliers 32.

The third offshore wind farm developed from Mukran Port is the Arkona project by E.ON
and Equinor. The 385MW wind farms consist of 60 Siemens turbines of 6MW 33, The project was
officially commissioned in April 2019 with the presence of the, at that time German Chancellor,

Angela Merkel 34,

Iberdrola has two additional offshore wind farms at different stages of development in
the area. The 476 MW Baltic Eagle is planned to be commissioned by the end of 2024 35, and the
315 MW Windaker wind farm is scheduled to be connected to the grid in 2026. Windaker will
count on 21 15 MW offshore turbines, and it is linked to a Power Purchase Agreement with TMD
Friction Services (a large manufacturer) to supply electricity for 15 years. Once all developed,

Iberdrola alone will count with over 1GW of offshore wind installed capacity.

Altogether, the construction and operation of all these offshore wind farms have
contributed to the transformation of the Mukran port by expanding the range of activities being
conducted in the port. This is attracting companies and creating employment opportunities that
previously did not exist. This evolution also marks the change of offshore wind development in
the country; from a solely base port for the construction to also including the operation, and
from projects developed through governmental support (i.e., feed-in tariff) to new ones based on

competitive contracts (i.e., power purchase agreements with private companies).

32 https://www.nsenergybusiness.com/projects/wikinger-offshore-wind-farm-germany/

33 https://www.rwe.com/en/the-group/countries-and-locations/arkona-offshore-wind-farm/

34 https://www.bundesregierung.de/breg-de/aktuelles/rede-von-bundeskanzlerin-merkel-zur-
offiziellen-inbetriebnahme-des-offshore-windparks-arkona-am-16-april-2019-in-sassnitz-
mukran-ruegen-1601420

35 https://www.iberdrola.com/about-us/what-we-do/offshore-wind-energy/baltic-eagle-offshore-
wind-farm
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Figure 9 — Offshore wind farm between Denmark and Sweden in the area near Mukran Port

Source: Taken by the authors

6. Findings and prospects of offshore wind in Vietnam and ASEAN

This study examines offshore wind energy development in ASEAN by focusing on
Vietnam and two accompanying actions to support the realization of offshore wind farm pipelines
in the country. Specifically, we examined (i) the situation of potential ports as base ports and
manufacturing centers for offshore wind farms in the country, and (ii) the role of regional

cooperation in establishing an ASEAN offshore wind energy hub.

The ports in Southern Vietnam have the potential to absorb and transform offshore wind
ports. However, to fulfill the need for the development of planned projects, a regional approach
can bring more benefits. Examining examples from Europe and Japan, the findings include the

following:

(1) Integrating offshore wind into Vietnam’s power mix can face challenges owing to

existing bottlenecks in the national grid transmission capacity. While investments and
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(ii)

(iii)

(iv)

(v)

institutional reforms are being implemented, they will not be resolved in the short
term. In addition to supporting projects in the north, projects dedicated to exports,

totally or in part, can help ensure project financing.

Developing offshore corridors can help connect projects with corridors. This might
be based on the concept of energy islands, but by adapting to the conditions of

Vietnam and ASEAN.

Incorporating offshore wind into regional energy modeling and policy documents will
increase the certainty of projects and support the regionalization of the offshore wind

industry.

Ports require investment to transform into platforms for offshore projects. This
includes not only the space available to store the components but also the ability to
coordinate the development of multiple projects from the same base. There are also
potential conflicts between different uses of port facilities. To achieve this,
collaboration between port operators and project developers is required on a case-by-

case basis.

Increasing opportunities for the establishment of a regional platform for ports

involved in the development of offshore wind power in the ASEAN will help in

knowledge sharing and raise awareness of investment needs.
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