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© BERBFERRIOMEREER -

BHEERZZABREMES CLIDRNAE -

© RIS RUSEERIRT -

- BRESEURAE LT MDEREH R ICEISRIKERE -

=R

TEPIES.) FGERI2020F - HBEETRMBHREEE VBB 10HSBIEFEY - BEN
- TAEASIFREHEEE T RIREAIE ¥ SIFRIRME -

an

2019 AR E TIFIVER RIS IERENNELMRAPCREANSS - BRRERE
BB @REE (sw) BIRE - SIMEEBRMSIFESRSSRLEER - RAPECEXBREEE
(YA ) B85 - OFWCHIGFHESNE "SEE¥ES. (Seoul Ocean Declaration, 2002) - &8
{78)5tE, (Bali Action Plan, 2005) - "EBHIRHIES, (Paracas Declaration, 2010)
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Security and Sustainable Agriculture in Response to Climate Change, 2017) -
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Letter of Publisher

Take Part in International
Cooperation to Raise Worldwide
Visibility for Taiwan!

Keywords: ocean, APEC, territorial water security

Minister of the Ocean Affairs Council: Chung-We

The sea has a rich and diverse ecological environment as well as resources humanity depends on. For
this reason, no coastal country will cease to value the sea; and the protection of territorial (coastal)
‘waters demands international cooperation.

This issue's editorial report begins with the “Oceans of Democracy” state visits conducted by President
Tsai Ing-wen in March 2019. The highlight was the signing of agreements on coast guard cooperation
that represented an important step towards fighting international crime and law enforcement at sea;
The central position of Taiwan in Asia makes it incumbent upon Taiwan to support regional economies
and the environment by participating in Asia-Pacific Economic Cooperation (APEC). The maritime
issues in “Sustainable Growth”, one of the priorities at APEC this year, as well as the Ocean and Fisheries
‘Working Group (OFWG) are all topics that we should focus our attention upon. In addition, this issue
also features in-depth analyses of important issues such as the development of circular economy
through “turning marine waste into gold”; the latest technological development of sea area law
enforcement; and the 2019 United Nations Oceans and the Law of the Sea Report.

The sea not only has rich resources and ecology, but its diverse issues also merit in-depth
understanding. We hope everyone including you and me can approach marine issues with an open
mind. As long as we continue to speak out on the world stage, we can raise the international profile of
Taiwan!

L aamas
Image by Office of the President, Taiwan
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Coast Guard Diplomacy: A Win for both Fishery
Protection and Diplomacy!

Shi-Wei Huang (Associate Researcher, Taiwan Institute of Economic Research)
Keywords: Coast guard diplomacy, maritime security, international cooperation

President Tsai Ing-wen visited three countries that have diplomatic relations with
Taiwan, namely Palau, Nauru and the Marshall Islands, for her “Oceans of Democracy”
tour from March 21 to March 26, 2019. Agreements on coast guard cooperation were
signed with Palau and Nauru on the joint development of coast guard cooperation and
combating transnational crime at sea. Maritime security in the Asia-Pacific region will
be further assured as a result.

President Tsai Ing-wen tours the Arai Bai (Men's Meetinghouse of Airai) and samples the local cuisine in Palau
Image by Office of the President, Taiwan

President Tsai Ing-wen visited the three Taiwanese allies of Palau, Nauru and Marshall Islands for her
“Oceans of Democracy” state visits from March 21 to March 26, 2019. President Hilda C. Heine from the
Republic of Marshall Islands had previously witnessed the signing of the Agreement between the
Government of the Republic of China (Taiwan) and the Government of the Republic of the Marshall
Islands on Coast Guard Cooperation on July 27, 2018, during her visit to Taiwan. The Agreement
between the Government of the Republic of China (Taiwan) and the Government of the Republic of
Palau on Coast Guard Cooperation was signed with Palau on March 22 of this year, while the
Agreement between the Government of the Republic of China (Taiwan) and the Government of the
Republic of Palau on Coast Guard Cooperation was subsequently signed March 25. The three
agreements will focus on the development of coast guard cooperation and combating transnational
crime at sea. The areas of cooperation between the two countries include mutual visits, training
exchanges, maritime search and rescue, fisheries law enforcement and combating transnational crime.
Joint sea patrols, fisheries law enforcement and training exercises will form the key components of this
framework for international cooperation. The key contributions made by the Coast Guard,
Administration of the Ocean Affairs Council (hereafter referred to as the ‘CGA”) to coast guard
diplomacy are outlined below.



Coast Guard Administration - Guardian of Maritime Security

The predecessor of the Coast Guard Administration of Ocean Affairs Council was the Coast Guard
Administration of the Executive Yuan. A number of separate mission-specific enforcement agencies
such as the Coast Guard Command (Ministry of National Defense), Marine Police Bureau (National
Police Administration of the Ministry of Interior) and anti-smuggling cutters from the Directorate-
General of Customs (Ministry of Finance) were amalgamated into a single unified agency for coastal and
maritime law enforcement. The CGA first priority is the protection of national maritime rights and
interests as well as the life and property of citizens; the second priority is the appropriateness of law
enforcements by adhering to the principles of fairness, suitability and thoroughness. The mission of the
CGA is to maintain order in Taiwanese waters and coastline, as well as the protection and use of
resources to ensure national security and protect citizens. By law, the CGA is responsible for the
following matters:

1. Toplan, supervise and execute the protection of maritime rights and interests.

1. Toplan, supervise and execute the protection of marine safety.

III. Security inspection of vessels, other forms of water-borne transport and personnel entering/exiting
ports.

IV. Anti-smuggling, prevention of illegal entry/exit, and other criminal investigations at sea, along the
coast, in estuaries and closed ports.

V. Boarding, inspection and criminal investigations of R.O.C-flagged ships or other foreign ships where
boarding inspections is allowed by international agreements in international waters.

VI. Coordination, investigation and handling of matters involving for eigners in territorial waters or
within coast guard patrol zones.

VII Safety investigations in territorial waters and along the coast.

VIILMaintaining the security of coast control zones.

IX. The supervision, coordination and promotion of education and training for CGA personnel.

X. Other matters relating to coastal patrols.

CGA Hsun Hu No. 7 conducting.s during the Oceans of Democracy tour
Image by Offi .

Special Report

29



N

International
Ocean Information

High Seas Patrol: Enhancing Safety for Fishing Ships Operating the in the Central and
West Pacific

To fulfill our international responsibility on fisheries management as well as ensure the safety of
Taiwanese fishermen and fishing vessels operating on the high seas, the CGA coordinates with the
Fisheries Agency to dispatch patrol ships on high seas patrols every year in accordance with the
Regulations for Coast Guard Administration to Conduct WCPFC High Seas Boarding and Inspection
Procedures. Between two to three fisheries patrol missions are organized to board and inspect fishing
boats in the convention area for the Conservation and Management of the Highly Migratory Fish
Stocks in the Western and Central Pacific Ocean. Since the signing of the coast guard agreements with
Pacific allies in 2018, the CGA has stepped up its exchanges with Pacific allies on coast guard law
enforcement. These have made a contribution to maritime security and marine resources, helped
ensure the safety of fishing operations, and strengthened links with our allies.

Taiwan and the Marshall Islands Signs Cooperation Agreement to Strengthen Private
Sector Exchange

Before the Oceans of Democracy tour, President Heilda C. Heine of the Republic of the Marshall Islands
visited Taiwan in July 2018. During this visit, the countries signed the Coastal Guard Cooperation
Agreement as well as the Bilateral Agreement of Citizen Visa Exemption. President Tsai expressed
gratitude for the Marshall Islands' long-term support for Taiwan's participation in international affairs,
and hoped that by signing the aforementioned agreements, the two countries can enhance private
sector exchanges and protect the safety of the two countries' waters and marine resources together.

Since the two countries belong to the same Austronesian cultural system, the agreements may facilitate
closer exchanges and cooperations between Taiwan and Pacific island countries in common pursuit of
the United Nations Sustainable Development Goals in confronting challenges of climate change and
geopolitics. The cooperation between the two countries will definitely make contributions to the
international community. President Tsai also thanked the Republic of the Marshall Islands for their
longstanding support for Taiwan's participation in international affairs. Taiwan will in turn do all it can
to support the development of maritime affairs by the Marshall Islands so that the ideals and values
shared by the two countries can be conveyed throughout the world.

Taiwan-Palau Cooperation Strengthens Coastal Guard Rescue Drills

During the “Ocean of Democracy tour” conducted in late March, 2019, a joint search and rescue exercise
‘was conducted by the CGA and Palau's Division of Marine Law Enforcement. Both President Tsai and
President Tommy Remengesau of Palau attended the exercise. It was performed by the 1,000-ton class
patrol vessel Hsun Hu No. 7. The scenario was that Hsun Hu No. 7 had received a message from the
Palauan fishing boat “London” that two of its crew members are missing and may have fallen overboard
while sorting out fishing equipment. London requested Hsun Hu No. 7's assistance with the rescue in
the area. Upon arrival, Hsun Hu No. 7 dispatched small crafts to conduct search and rescue. During the
exercise, CGA personnel demonstrated how different rescue techniques were used depending on the
severity of the injuries suffered by fishermen after falling overboard. CGA is continuing to promote
exchanges and cooperation with the coast guards of Pacific allies in areas such as mutual visits of
personnel, training and exchange, maritime rescue, fishery law enforcement, and combating maritime
crimes.




President Tsai meets President Hilda C. Heine of the Republic of the Marshall Islands in the Office of the President, Taiwan
Image by Office of the President, Taiwan

Vice President Raynold Oilouch of Palau's visit to Taiwan in July also served as a basis for further coast
guard cooperation and exchange on maritime security and other fields between the two countries. The
cooperation is conducive to the two countries' goal of becoming key players in keeping the peace and
ensuring the sustainable development of the marine ecology in the Pacific region.

Regular Drills: Strengthening Humanitarian Assistance Capabilities in the
South China Sea

To maintain the maritime security of Taiwan, The CGA along with the Ministry of Transportation and
Communications, Ministry of Defense, Ministry of Foreign Affairs, Ministry of Health and Welfare, and
National Rescue Command Center, conducted a humanitarian rescue drill (‘Nanyuan No. 4 Drill”) in the
‘waters around Taiping Island on May 21, 2019. The purpose of the drill was to showcase Taiwan's ability
to conduct search and rescue, medical care, and international humanitarian rescue missions in the
South China Sea, and thereby realize President Tsai's South China Sea policy of “making Taiping Island
the center of humanitarian rescue and base of supply.”

The drill was mainly based on the simulation scenario of a small tourist aircraft carrying 25 passengers
and crew members performing an emergency landing in the waters near Taiping Island. The aircraft
collided with nearby fishing boats, causing 2 people to fall overboard, 1 death, and 2 serious injuries,
‘while 3 among the 12 people on the fishing boat suffered minor injuries. The entire process of rescue
operations was intense and realistic, fully demonstrating the team work among various government
agencies in Taiwan. The CGA will continue to plan and implement South China Sea humanitarian
rescue drills in the future, and thereby intensify the cooperation mechanism with surrounding
countries, and realize the project of making Taiping Island the humanitarian rescue center and the
supply base for the South China Sea.

Special Report
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2019 APEC Priorities for Sustainable Growth

Chung-Ling Chen (Professor, Institute of Ocean Technology and Marine Affairs, National Cheng Kung
University)

Keywords: APEC, sustainable growth, marine litter, illegal fishing

The 2019 APEC is hosted by Chile. This year features the theme Connecting People,
Building the Future. Under said theme are four priorities, namely Digital Society;
Integration 4.0; Women, SMEs, and Inclusive Growth; and Sustainable Growth.
Sustainable growth, in particular, is concerned with marine issues.

Reducing marine litter is one of the means of the APEC in its devotion to protecting the ocean
Image by Chung-Ling Chen

APEC has been known for its promotion of economic growth in the Asia-Pacific Region through
regional economic integration and reinforced trade and investments over the long term. Ensuring
sustainable growth and fulfilling its commitment to improving the life of people, however, is the
challenge facing the APEC in the 21st century. The is about changing current

activities in a balanced and sustainable way. The intractable problems are: reducing trash and pollution,
developing clean and efficient energy, and improving urban infrastructure in an effort to build more

vigorous and healthy smart cities.




International Issues

To address these issues, in terms of sustainable growth, the three priorities are: (1) protecting our oceans
and marine ecosystems, (2) sustainable energy, and (3) developing common standards for smart cities.

This article mainly addresses the first priority, that is, protecting our oceans and marine ecosystems.
The other two priorities, on the other hand, are briefly introduced in order to understand the
dimensions and content covered in sustainable growth. In addition, APEC's Ocean and Fisheries
‘Working Group (OFWG) also explores marine and fishery issues on a yearly basis. Contents in this
regard are covered in another article of the current issue entitled “APEC's Ocean and Fisheries Working
Group.”

Protecting Our Oceans and Marine Ecosystems

There are mainly two strategies for protecting our oceans and marine ecosystems. They are combating
marine litter and preventing illegal fishing. In fact, APEC has been concerned with marine issues for a
long time now. The 2014 Xiamen Declaration, for example, recognized four priority areas. They are:
coastal and marine ecosystem conservation and disaster resilience, the role of the ocean on food
security and food-related trade, marine science, technology and innovation, and Blue Economy. Blue
Economy, in particular, is adopted by the APEC to describe the impressive aquaculture production size
in the Pacific Ocean, as it accounts for 80% of the global aquaculture production size.

In addition, during the 2015 meeting that took place in Valparaiso, Chile, entitled “Protect our Oceans in
Time,” Chile declared that it would set the periphery of Easter Island as a marine protection zone in
order to protect against overfishing, pollution, and marine litter. Under the efforts of all parties,
including the government, the local residents, the fishermen, business practitioners, and NGOs, the
protected area was established in February 2018 under the name of Rapa Nui Marine Protected Area,
spanning 720 thousand square kilometers in area, which is about the size of Chile on the South America
Continent. One hundred and forty-two types of marine creatures are protected, including 27 nearing
extinction.

1. Combating marine litter

There are five major marine litter concentration areas around the world. They are referred to as
garbage patches. Two of them are located in the North and South Pacific Oceans, the largest and the
third largest in the world, respectively. It is estimated that around eight million tons of plastics flow into
the ocean each year. Among the debris in the Pacific Ocean, around 40% comes from Asian countries.
Marine plastics come mainly from the land, around 90% of it flowing into the ocean through rivers.
Marine debris impacts negatively not only living things along the coastal line but also navigation and
human health. The impacts of plastics on marine creatures and human health, however, lack a
thorough understanding at present. Given the variety of marine litter, plastics, in particular, are
drawing attention mainly because they are relatively durable and do not easily decompose. Plastic can
remain in the environment for more than 400 years, and the majority of plastics are non-recyclable and
hence tend to flow into the ocean.

Reducing and eradicating marine litter from the land and removing existing marine litter require
collaboration among countries. Marine litter monitoring and management measures are important
means. The former helps protect the ocean and adcpts effective strategies to reduce marine litter. The
latter, on the other hand, includes the imple: ollection system, enhancement in
recycling and reutLllzatlon, conversis into energy, clearance of plastics built
up in river paths, and
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Moreover, mercury is a pollutant of global concern due to its negative impact on the ecology and
human health. The concentration of mercury in the environment has significantly increased recently,
and the ocean is one of the major places for the storage of mercury. To reduce the exposure of humans
to mercury and to improve the health of fish and animals, phasing out non-essential mercury-
containing products is required. Therefore, new approaches to operate, use, and dispose of products
containing mercury need to be researched and developed.

Based on the foregoing, Chile initiated during this year's meeting a pilot project to monitor marine litter
throughout the region at the coastal edge, with the objective of building a regional standard. In addition,
Chile promotes commercialization of products without mercury. Related approaches include: Forming
‘workshops and establishing technical guidelines to promote commercialization of products without
mercury-based additives.




International Issues

II.Preventing illegal fishing

Of the world's oceans, the Pacific Ocean is the largest. APEC economies are highly dependent on fish
products from the Pacific Ocean; they consume 70% of fish-related products globally, 90% of
aquaculture fish products globally, and 65% of the global catch. In addition, among the top 10 fish
producing countries around the world, nine are APEC economies.

Illegal, unreported and unregulated (IUU) fishing has become the focus of global attention. Not only
does it negatively impact the fish population and the marine ecology, IUU also distorts fish trade and
food security Marine Resources & Fisheries Consultants estimated in 2016 that the cost of IUU was
between US$10 billion to US$23 billion. Meanwhile, [UU activity in the tuna fisheries is about 306,440
tons either harvested or transshipped within the Asia-Pacific region.

In light of the IUU scale in the Pacific Ocean, Chile proposed that each APEC economy review and
evaluate its current IUU strategies, including forming a workshop where information is shared to
combat IUU, confirming the fields of focus and best practice, and formulating action plans to fight
against IUU in APEC regions.

Preventing illegal fishing is one of the means of APEC in its devotion to protecting the ocean
Image by Chung-Ling Chen
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Sustainable Energy

Sustainable energy deals mainly with the promotion of electromobility as clean and affordable energy.
In light of the fact that energy consumed in APEC regions accounts for 60% of global consumption and
the APEC declaration in 2011, it is declared that a reduction of 45% will be accomplished by 2035
compared to energy consumption in 2005. Under that goal, cooperation in energy and promotion of
renewable energy are crucial.

As such, Chile hosted the Energy Working Group meeting this year to discuss how to fulfill energy
demand in remote areas and the technical challenges and opportunities in the supply of electromobility
systems, among other issues, in order to promote the development of clean and affordable energy and
electromobility.

Developing Common Standards for Smart Cities

By 2050, 80% of the global population will live in cities. Cities remain the center for economic growth.
Smart technologies help more accurately monitor and evaluate interaction between mankind and
nature as well as the artificial environment. In order to promote comprehensive growth, prosperity, and
progress in APEC regions, enhancing innovative and sustainable urban infrastructure and building
smart and green cities are crucial. Issues covered in this year's meeting included integration services in
cities, autonomous governance, efficient network systems, congestion management, accident
prevention, environmental impact reduction, and public spaces, among others. It is hoped that by
discussing these issues, APEC economies can share the best practices on the implementation of Smart
Cities in the APEC region and develop common standards for smart cities.

Image by Tumisu from Pixabay
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Value-added Technology for Fishery Waste and Its
Business Opportunities of Circular Economy

Hui-Ling Cheng ( Senior researcher, Biomedical Technology and Device Research Laboratories,
Industrial Technology Research Institute )

Image by Biomedical Technology and Device Research Laboratories, Industrial Technology Research
Institute

Keywords: Circular economy - Oyster shell - Biomaterials

In response to the government's industrial innovation plan-circular economy, technology
and manufacturing process were investigated to bring greater economic benefits and
achieve environmentally friendly effects, establish a circular economy industry, create
high added value to replace imported materials, and calcium carbonate products will
have an important role in Taiwan food and pharmaceutical market in the future.

Technology highlight

The southwestern coastline of Taiwan has a lots of fishery sources, and it has also created a special
landscape of large amounts of fishery waste along the coast. According to the statistics of the Council of
Agriculture of Executive Yuan, the wasted oyster shells reached 120,000 tons in 2015. Those induce
environmental problems for residents. In the past, the oyster shells were commonly milled to form
oyster shell powder that used as feed and fertilizer. The major component of oyster shell is calcium
carbonate that is worth to develop high technology to keep calcium carbonate and remove organic
impurities to form high purity products for food and pharmaceutical application. The highlight of
technology is how to enhance purity and remove impurities that is important impact to develop value-
added technology. The final products were met the specifications for food grade additives and
pharmaceutical grade excipients. The technical scheme is as follows:

CaCO; —Ca0+CO, Ca(OH),+ CO,~CaCO; | +H,0

Calcination A Reaction

ad H

Calcium carbonate
Food additive/Pharmaceutical excipient

Technology scheme
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According to report of Digital China Merchants conducted by ICST, the global market of calcium
carbonate in 2018 is about 23 billion US dollars, and the market size is estimated to be 29 billion US
dollars by 2022. The compound annual growth rate (CAGR) is 5.3%. The main areas of production are
China, North America and Europe. The application fields are focused on papermaking, plastics, coatings
and other industrial applications. The food and pharmaceutical market is the smallest and about 7.0% of
the overall scale. Based on the import and export data of Taiwan Customs, the weight of imported
calcium carbonate of 2007-2017 is about 10,000 tons without huge change. The major sources of
imports are China, Japan, Vietnam, and the United States and the exports are Indonesia, Vietnam and
Thailand. Calcium carbonate of food additives and pharmaceutical excipients are mostly relied on
imports in Taiwan market and didn't have any Taiwan-own products. The value-added technology has
established the oyster shell of Taiwan's oyster production industry to become a true circular economy
that can be recycled and reused, creating high added value to replace imported materials, and further
increasing the value-added and high-tech food and pharmaceutical grade products. Recycling waste
oyster shells for recycling, that could reduce environmental pollution in coastal areas, create high-value
products, establish a green energy environment and respond to circular economy development policies.
That can make Taiwan's oyster production industry form new industrial cycle, and become real circular
economy that can be recycled and reused.That technology could be utilized to support the industry
transformation and achieve environmentally friendly benefits and bring more innovation and
recycling economy benefits for Taiwan.




Industry Dynamics

Industrial development

Taiwan is a sea-island country with various ocean resources. In recent years, the industry search and
plan to evaluate for feasibility assessment of waste recycling and plan to develop professional
techniques and high value-added products under circular economy of government's policy. In addition
to continuously recycling resources, how to make it to become more economical is the point for
ndustry. The calcium carbonate products are used in our life. They are wide utilized as pH adjusters,
anti-caking agents, colorants, hardeners, and stabilizers in various food processes and products. In
pharmaceutical products, they are commonly as excipient, antacid, and calcium nutrient and advanced
modified as drug vector and artificial bone material. Except for technology, the application of different
fishery waste is also important. Based on the consideration of characters of calcium carbonate in
fishery waste biosources, technology should be established for variety fishery waste biosources to
provide high quality products. Those will bring innovation and better cycles for Taiwanese industry
and circular economy.

Various fishery waste

sources
Clam
Screw
Oyster shell
Mussels Scallop
Various fishery waste biosources
Conclusions

Taiwan has lots of ocean resources but resources are not inexhaustible. When industry develop the
resources and also has its responsibility for achieving blue recycling and environmentally friendly
benefits, high value-added technology could allow fishery waste to reutilize as resources for other
application. Technology of circular economy cot ‘with advantages and opportunities
in the international market.
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The Circular Economy of Marine Waste — PET Bottle
Recycling of the Far Eastern New Century Company

Chin-Nan Fang(Administrative Assistant, College of Earth Sciences, National Central University)
Zhi-Chang Huang (Associate Professor, Institute of Hydrological and Oceanic Sciences, National Central
University) Pei-Ru Jiang (Head of the Ecology Conservation Division, Office of Coast Administration
Construction, Taoyuan City Government)

Keywords: marine waste, coastal litter, PET bottle, circular economy

Through collection, processing and reproduction that transforms waste PET bottles in
the sea into recycled products, marine waste can generate a circular economy that
brings a positive feedback to the marine environment and the humanity.

Marine litter is one of the toughest modern global issues. News about marine life dying is frequently
reported due to their mistakes of ingesting marine litter. According to a report from the Ellen
MacArthur Foundation, approximately 8 million tons of plastic waste were float into the sea every year.
It is estimated that the volume of marine waste will probably surpass that of fish by 2050. The situation
will not only suffocate the sea but also lead to changes in and the withering of the coastal ecosystem.
The waste will even eventually return to human beings via the food chain. In response to this issue,
people have started working actively together to clean up beaches and oceans, while more and more
countries have started to support various plastic reduction policies.

According to the findings of the 2019 Taoyuan City Coastal Hydrographical Information and Marine
Litter Survey and Assessment Plan commissioned by the Office of Coast Administration Construction
under the Taoyuan City Government and implemented by National Central University, marine litter
around the coastal areas of Taoyuan consist chiefly of discarded PET bottles, everyday supplies, and
discarded fishery equipment. PET bottles were chosen for the source survey and analysis. As the
statistics in the figure below shows, 44.9% of the discarded PET bottles came from Mainland China,
14.4% from Taiwan, 37.4% from unidentifiable origins, and approx. 3.3% from other countries.

Beach and ocean cleanups are the most common, straightforward response to the problem of marine
litter. But then what? It is essential to actively promote the recycling and reuse of marine litter in order
to prevent plastic waste from remaining at the coasts and eventually entering the sea. As is commonly
known, plastic reduction from the origin is the fundamental way to prevent plastic waste from
entering the sea and causing pollution. However, as it is human nature to pursue convenience and
interest, requiring people to completely refrain from using convenient and cheap plastic products will
not be an effective approach. For this reason, an alternative approach to campaigning for marine waste
threat reduction is to turn waste into productive materials and then into recycled products, thus
offering an option other than simply waiting for thousands of years for plastic waste to degrade on its.
own.
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The Textile Industry Is a Key

Can the Envir

Taiwanese textile was once a dying industry. Now
that it has become a R&D hub for the global textile
industry, its functional fabrics have a 70% share in
the global market. What connection will be formed
between functional fabrics and marine litter? Taiwan
did not participate in the 2018 FIFA World Cup, but
16 participating national teams wore uniforms made ml_/s.% unidentifiable
by the Taiwanese textual industry to competeon the origins 2,570
field. Those uniforms were made from waste PET Results of Taoyuan City coastal waste PET bottle source statistics
bottles, the béte noire of marine litter that were gz:%;:s:;azays;\f;as Sl TRayan; Sy,
transformed into spectacular recycled products. Source: 2019 Taoyuan City Coastal Hydrographical

Information and Marine Litter Survey and Assessment Plan
Taiwan has sophisticated textile and recycling technologies. Through washing and crushing into
recycled pellets, followed by spinning and processing, PET bottles can be transformed into comfortable
and eco-friendly functional sportswear. In 2016, sports products manufacturer Adidas offered globally a
limited edition pair of recycled ocean plastic shoes. All of the materials were originally litter floating on
the waters surrounding the Maldives. The company assisting with the manufacturing of these recycled
shoes was the Oriental Resources Development, a top recycling manufacturer from Guanyin District,
Taoyuan City, Taiwan. From June 2019 onwards, the Taoyuan City Government has cooperated with
Oriental Resources Development by handing PET bottles collected during beach and coast cleanups to
the company for recycling and manufacturing clothes from recycled materials. The clothes will be
offered in turn to Taoyuan City Government's coast guard volunteers, thus giving a new life to
‘waste PET bottles and finishing the last mile in protecting the clean ocean.

According to the statistics from the Office of Coast Administration Construction of the Taoyuan City
Government, the outcome of the city government's beach and ocean cleanups include 980 kg of waste
PET bottles collected from June to July this year; these bottles were transferred to the Oriental
Resources Development for the recycling process. The bottles were primarily sorted by color and
degree of cleanliness, and then crushed and pressed into bricks, which are to be unpacked, laundered,
delabeled, sorted by color, crushed, washed, removed of impurities, dehydrated, and made into clean
PET chips. The PET chips will then be sent to the Xinpu Plant of the Far Eastern New Century
Company to be further decomposed, re-polymerized and melted at high temperature into PET pellets,
also known as recycled PET pellets, i.e., eco-friendly pellets. The pellets will then be spun and woven
into eco-friendly fabrics. It is estimated that 5 pieces of eco-friendly jogging suits can be made
per kilogram of PET bottles.

Conclusions

Regarding ocean plastic reduction, the policy of prohibiting the use of plastic products will offer an
opportunity to prevent plastic materials from accumulating into waste. As for existing marine litter, the
beach and ocean cleanups that are actively implemented, volunteer activities, and government-
implemented coast cleanup plans, have all attempted to reduce the amount of litter in the ocean. Litter
collected from the coasts can now be transforme: ts by employing thinking different
and exercising a circular economy;, t! to the environment. When the public
percelve discernible ads ctions, they will become more willing to
ommon in the sea in the future!
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APEC's Oceans and Fisheries Working Group

Kwang-Ming Liu (Professor, Institute of Marine Affairs and Resource Management, National Taiwan
Ocean University)
Keywords: APEC, Ocean and Fisheries Working Group (OFWG)

APEC is an economic cooperation forum in the Asia-Pacific that operates on the basis
of non-binding commitments and members' voluntary participation. There are 10
Working Groups of APEC in total; this article introduces one working group in particular
—the Ocean and Fisheries Working Group.

APEC is an important platform and forum that facilitates the economic growth, cooperation, trade and
investment of regions within the Asia-Pacific. Its objective is to facilitate the mutual benefit and
common prosperity of members in the Asia-Pacific by means of appropriate cooperative economic
actions. APEC was officially established during November 5-7, 1989, with the first ministerial meeting
taking place in Canberra, capital of Australia, and attended by delegates from the US, Canada, New
Zealand, Australia, Japan, South Korea, and the original six member states of ASEAN. Its membership
currently consists of 21 economies.

APEC is a platform and forum for economic cooperation. It operates on the basis of non-binding
commitments and members' voluntary participation. It emphasizes open dialogue and equal respect for
the views of all participants, and is thus different from inter-governmental organizations established by
pacts or treaties (Elek, 1991). Taiwan joined APEC under the name ‘Chinese Taipei” in 1991. The
developmental trajectory of APEC serves as an important reference for Taiwan's promotion of various
economic development measures. APEC is also an appropriate channel over which Taiwan can expand
its Asia-Pacific market or establish international cooperation.

Marine Resource Conservation Working Group (MRCWG)

The Marine Resource Conservation Working Group (MRCWG) is one of the working groups under the
APEC. It organizes 1-2 working group meetings, in which key annual tasks of the working group are
discussed. The 11th APEC Marine Resource Conversation Working Group Meeting took place in Vena
del Mar, Chile, on June 4, 1998. Taiwan's delegates were led by Ruan Guo-Dong, then head of the
Department of Water Quality Protection under the Environmental Protection Administration,
Executive Yuan. In the meeting, Taiwan actively participated in discussions of various issues, offered
many suggestions, and had good interactions with other members. As a result, Taiwan gained
unanimous support from the members in becoming Lead Shepherd of the MRCWG for a 2-year period.

After taking the position of Lead Shepherd for APEC's MRCWG, Taiwan has been committed to the
following tasks: promoting the sustainable marine environment action plan resolved in ministerial
meetings among the members; directing and reviewing the members' implementation plans; presenting
annual work outcomes; and taking charge of coordinating with other working groups. In addition, since
2000, Taiwan has annually submitted a proposal for the self-funded implementation of the APEC
Roundtable Meeting on the Involvement of the Business/Private Sector in the Sustainability of the
Marine Environment to the Oceans and Fisheries Working Group (OFWG). To date, Taiwan has
organized 19 Roundtable Meetings.




Organization Focus
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The 19th APEC Roundtable Meeting on the Involvement of the Business/Private Sector in the Sustainability of the Marine Environment
Image by Institute of Marine Affairs and Resource Management, National Taiwan Ocean University

In 2011, the MRCWG and the Fisheries Working Group (FWG) were merged into the Ocean and
Fisheries Working Group (OFWG) as one of the 10 Working Groups under APEC. The level of its related
meetings is subordinated to the Leader's Meeting, Ministerial Meeting, and Senior Official
Meeting (SOM). Its key tasks are marine resource conservation and fishery.

Three centers were established under the OFWG, namely the APEC Marine Environmental Training &
Education Center (AMTEC), APEC Marine Sustainable Development Center (AMSDC), and APEC
Ocean and Fisheries Information Center (AOFIC).
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The working group is committed to

I Facilitating trade and investment opportunities that promote the sustainable use of fisheries,
aquaculture, and marine ecosystem resources;

IL. Ensuring the conservation and sustainable use of marine resources as well as protection of marine
ecosystems needed to support fisheries and aquaculture; and

IILPromoting a common approach to preventing illegal fishing and related trade.

During a 2014 meeting in Xiamen, China, APEC Ocean and fisheries ministers adopted four priority

areas for APEC's Ocean and Fisheries agenda:

1. Coastal and marine ecosystem conservation and disaster resilience

II. The role of the ocean on food security and food-related trade

IIL.Marine science, technology and innovation

IV.Cross fora collaboration to expand the Blue Economy—a focus on coasts and oceans as a sustainable
driver of economic growth

The Xiamen Declaration committed the forum to conserve at least ten per cent of coastal and marine
areas through managed marine protected areas by 2020. In November the same year, APEC ministers
also adopted a specific annex on Ocean Cooperation in the Asia-Pacific Region.

The activities and measures on the agenda of the OFWG in 2019 aim to support the declarations of
APEC leaders, statements from ministers and senior officials, decisions made by SOMs, priority matters
of the SOM Steering Committee on Economic and Technical Cooperation (SCE), and advice from the
APEC Business Advisory Council (if applicable). The OFWG will continue to implement the Seoul Ocean
Declaration (2002); Bali Action Plan (2005); Paracas Declaration (2010); Xiamen Declaration (2014); High
Level Policy Dialogue on Food Security (2015); Blue Economy's Action Plan (2015); the food
security-related Piura Declaration on Food Security (2016); and the High Level Policy Dialogue on Food
Security and Sustainable Agriculture in Response to Climate Change (2017).

Based on the OFWG's strategic direction, the measures to be taken during 2019-2021 include:
1. Free and open trade and investment

II. Sustainable d of the sea and envirc 1 protection

III. Food security

IV. Climate change

V. Natural disaster/emergency preparedness/disaster resilience

VL Blue economy

VILOFWG operation

Image by Pride Advertising Agency Ltd.




Organization Focus

Two meetings are scheduled to be organized by the OFWG in 2019. The first meeting, OFWG 12, has

taken place in Santiago, capital of Chile, during February 23-24, 2019. OFWG's work and its categories

during the inter-session period are as follows:

L Responding to priority matters of Chile as the Lead Shepherd, with special attention to the priority
matter of sustainable growth, as it involves fishery, aquaculture, and marine environment.

1. Taking continual actions to improve the ability to overcome the negative economic impact of illegal,

unreported and unregulated fishing (IUU) on the sustainable fishery and food security of APEC
economies.

III. Developing instruments to assess and solve the physical and economic impacts of marine litter and
discarded fishery equipment on the economy, fishery and marine environment of APEC members.

1V. Developing instruments to assess and solve the physical and economic impacts of climate change on
APEC's economy, fishery, aquaculture, and marine environment.

V. According to the protocols of the 3rd OFWG, promoting continual activities within APEC to
conform to the common view of blue economy.

VL

Facilitating continual improvements/updates of the APEC Marine Sustainable Development Report.

VI

. Strengthening the partnership between public and private sectors, including participating and
conducting exchanges in OFWG's work.

VIILDeveloping and enhancing cross-cultural cooperation: Incorporating ocean-related issues into the
mainstream of APEC organizations; recognizing women's important role in fishery and
aquaculture; recognizing the common challenges confronted by the agricultural sector, especially
those related to food security.

IX. Promoting and enhancing capacity building through further OFWG projects, including self-
financed projects.

X. Taking actions to enhance cooperation with the Policy Partnership on Food Security (PPFS),
including actively participating in related PPFS work items, and making contributions to the
establishment of the 2019 Paracas Declaration on Food Security (Third Senior Officials' Meeting
(SOM 3), 2019).

XL

Enhancing the coordination between the OFWG and its 3 centers within APEC - AMTEC, AMSDC,
and AOFIC; and exploring the potential cooperation with other centers within APEC.
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The Development of Marine Scientific Research and Law
Enforcement Capabilities

Yi-Che Shih (Director of General Planning and Human Resource Training Center, National Academy of
Marine Research)

Keywords: Marine scientific research, technology development program, maritime law enforcement

The protection of marine rights relies on powerful law enforcement and equipment.
Ever-advancing modern technology is the best support for sea area law enforcement.
This article is a basic introduction to development of marine scientific research and law
enforcement capabilities.

UAV
Image by the Northern Branch of the CGA

The sea is a key area of scientific research in developed countries. The development of marine resources
as well as the expansion of the marine space and interests are increasing every day. Marine science and
technology is a foundation of sustainable development. Taiwan should attach greater importance to
marine technology by revitalizing the cultivation and utilization of related talent. Achieving a high
level of development in marine technology will enable the construction of more robust technological
foundations to support the reasonable use and conservation of marine resources as a modern and
sustainable maritime country. From a strategic perspective, control of the sea was traditionally
considered to grant control of the world. The modern perspective looks at military, economic and
technological competition as a whole. The standard of marine technology and innovation now
dominates the intense competition for the seas. In other words, whoever owns all of the information
from marine scientific research will now own the world. Marine scientific research is therefore of

paramount importance.



Development of Marine Science and Technology

Marine science is the study of the ocean's natural phenomena, nature and patterns of change, as well as
the knowledge system on its development and utilization. The subject of study is the oceans that make
up 71% of the Earth's surface including the bodies of water within the oceans, substances dissolved or
suspended in seawater, organisms that live in the ocean, the marine sediments and ocean floor rocks of
the bottom boundary, the river mouths and coastal regions of the ocean boundary, as well as the
atmospheric layer above the sea surface of the ocean's upper boundary. Its research topics are all closely
linked to the patterns of motion in seawater, the physics, chemistry, biology, geology, ecology,
atmospheric science and hydrological sciences.

Advancements in technology have led to immense strides in mankind's ability to develop marine
resources. Countries are now paying more attention to marine resources along their coast as well as
their development. Rapid changes in marine science and technology are changing the working
environment and knowledge requirements of the marine industries. The industry's requirements for
marine professionals are also distinct from that of the traditional marine industries. For example, the
development of marine transportation technology has created a demand for experts in marine
transportation systems and e-logistics 1t; marine 1t | ionals must be
familiar with the relevant fields in marine affairs; ship crews and officers involved with fisheries must
be capable of using information technology, be familiar with maritime law, engage in marine affairs

and possess ication skills; the aquaculture industry not only requires a
professional understanding of aquaculture but also bio-technology, environmental management,
monitoring, management and marketing. The levels, numbers, nature and training model for all the
talent needed by the relevant fields form the focus of current and future developments in the marine
sector.

Internal Developments in Marine Science and Technology

The oceans are rich in water resources, marine energy, mineral resources, biological resources and
tourism resources. Countries are now competing for control of the seas' treasures. For example, the
oceans are home to between 27% ~ 45% of the world's oil resources and between 50% to 55% of the
world's natural gas resources; the development of marine resources has become an important strategy
for stimulating economic development. At the moment, 80% of all countries with a national income in
excess of US$20,000 per capita are all coastal or maritime countries.

The United States is almost without peer among all the nations engaged in the development of marine
technology. The Scripps Institute of Oceanography, the Woods Hole Oceanographic Institution and the
marine research institutes of top universities all make it the international leader in marine technology.
Other nations each have their own strengths and weaknesses due to their own particular resources and
industry direction. The high level of marine technology development in the United States, Japan and
other European countries can ultimately be traced to foundations and support for marine technology
activities provided by their comprehensive national technological and innovation system for marine
science and technology. By analyzing the features and strengths of these countries with advanced
marine scientific research, several conclusions can be reached: 1. The importance of planning for
innovations in marine science and technology is is recognized; 2. Emphasis on cultivation of talent for
marine scientific research; 3. Investment in innovative marine technologies; 4. Drafting of national
technology laws; 5. Subsidies for the marine industries; 6. International cooperation on marine
technology etc.

Latest News
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The unique nature of the marine environment and the complexity of its resource distribution
necessitate international cooperation on research into marine science and technology. The strengths of
each country can then be brought to bear to conduct long-term monitoring, investigation and research
in sea areas. When it comes to international cooperation on marine science and technology, the United
States is a proponent of joint, large-scale international marine science research project as well,
including: International Geosphere-Biosphere Programme (IGBP), World Ocean Circulation Experiment
(WOCE), Tropical Ocean and Global Atmosphere Programme (TOGA), Joint Global Ocean Flux Study
(JGOFS), Ocean Drilling Program (ODP), Global Ocean Observing System (GOOS), World Climate
Research Programme (WCRP) and others. GOOS for example is a joint initiative headquartered in Paris
that was launched by the Intergovernmental Oceanographic Commission (I0C), World Meteorological
Organization (WMO), International Council for Science (ICSU), and United Nations Environment
Programme (UNEP). The primary functions of GOOS are the observation of the marine environment,
assessment and forecasting of marine information, and climate change predictions for the effective, safe
and sustainable use of the marine environment. The GOOS 2030 Strategy envisions a truly global ocean
observation system that delivers the essential information for sustainable development, safety, well-
being and prosperity. GOOS seeks to lead the ocean observing community and create the partnerships
togrowani 1 ive and ined observing system.

Support for the execution of major marine science and technology research projects not only promotes
international exchange of marine technologies but also accelerates the integration of marine science
research to bring about the sustainable development of marine technology.

Datum Marker Buoy (DMB)
Image by the Northern Branch of the CGA

Marine Law Enforcement Capabilities

The gradual growth of marine science and technology has produced preliminary results in terms of
hardware and software for marine scientific research. The results have in turn supported the building
of the following maritime law enforcement capabilities:

IMarine scientific research equipment: Acoustic Doppler Current Profiler (ADCP), towed
oceanographic data collection system, multi-purpose water quality monitoring and recording system
etc. To effectively carry out its maritime search and rescue mission, the Fleet Branch of the Coast Guard
Administration (CGA) (formerly the “Coastal Patrol Directorate General of the Coast Guard
Administration”), Ocean Affairs Council), began progressively procuring “Datum Marker Buoys” (DMB)
in 2009. In 2018, the CGA began collaborating with the Taiwan Ocean Research Institute (TORI) on
light-weight marker buoys. Patrol ships can release DMB, ADCP, sea water monitoring and other
instruments at sea in support of their mission. The tracks of the market buoys provide an accural
picture of currents and other oceanographic information as well as the environmental conditions at
sea. The data measured in the field are extremely important to the successful conduct to maritime
search and rescue missions.



ILEstablishing a marine database: A marine database of surrounding waters has been established to
provide a reference for maritime operations. The marine database includes the maritime disaster
database, territorial water hydrology database, marine environment database, marine oil pollution
fingerprint database, and marine resource database. The territorial hydrology database draws upon the
survey results of research ships operated by partner agencies. The research ship conducts sea water
surveys at selected monitoring sites in the research area to collect local hydrological data such as sea
‘water temperature, salt concentration and density. The physical properties can then be assessed to
study the main sources of sea water.

IIL.Unmanned Aerial Vehicle (UAV) equipment: To ensure the security of territorial waters (coasts),
UAVs are now used in conjunction with coast guard zone command systems to conduct patrol missions
around territorial waters and coasts. The early warning capability provided by highly mobile and
responsive UAVs is expected to enable a prompt response to developing incidents. Meanwhile, relevant
implementation regulations are also promulgated and validated through real-world missions to perfect
the standard procedures of duties. The UAV has been used in many areas by many countries. It has a
very broad range of application in terms of law enforcement, including anti-smuggling, fire inspection,
and personnel rescue missions. UAVs have also been used in marine environmental protection and
coastal environment inspection including the surveying the erosion rates at potentially dangerous
landscapes. Reconnaissance data returned by UAV enables the rapid analysis of large-scale spatial
information. Once combined with the geographic information system the data provides an
understanding of the environmental and operating conditions in the sea area. The National Academy of
Marine Research is currently assisting the CGA UAV fleet with specialized training for homeland
monitoring. The training will be used to build systematic big data database of coastal video and imagery,
‘which can serve as a reference for policies on land change monitoring.

Conclusion

Countries around the world are continuing to expand their sea exploration capabilities. They are
therefore actively developing their marine science, marine environment monitoring, and related
infrastructure to obtain relevant marine information. The outcomes of marine scientific research will
also lay the foundations for marine governance, marine management, marine planning, and marine
sustainability.

mental Oceanographic Commission (I0C)-Global Ocean
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A Brief Analysis of the United Nations Secretary-General's
2019 Oceans and the Law of the Sea Report

Huan-Sheng Tseng (Assistant Professor, National Taiwan Ocean University)
Keywords: United Nations Convention on the Law of the Sea, Oceans and the Law of the Sea Report

Through the UN Secretary General's annual Oceans and the Law of the Sea Report,
we can understand recent marine issues of international concern, which can serve as
reference for government agencies handling marine affairs in Taiwan.

United Nations Office at Geneva
Image by Hsu-Po Cheng

The United Nations passed the United Nations Convention on the Law of the Sea (UNCLOS) on
December 10, 1982. It came into effect on November 16, 1994, and has been signed by 157 countries
to date. Some scholars call it the Constitution for the Oceans.

Countries around the world have long been paying close attention to marine issues. Since 1984, the UN

Secretary-General has produced an annual report on the overall review of marine law development
and presented it to the United Nations General Assembly. Through the Oceans and the Law of the Sea
Report given annually by the Secretary General, we can understood marine issues that attract recent
international concern.



Regulatory Systems

The 2019 Oceans and the Law of the Sea focuses on the theme of the United Nations Decade of Ocean
Science for Sustainable Development, which emphasizes the importance of research in ocean science.
Related focal issues are as follows:

LThe scope and function of ocean science

Marine science refers to disciplines related to oceanic research, including: physics, biology, chemistry,
geology, hydrology, health, social sciences, human sciences, engineering, and multidisciplinary
research that seek to understand the marine geology, geological physics, distribution of marine
animals and plants, relation between the ocean and the atmosphere, and impact of climate change and
oceanic acidification on the ocean. Marine scientific research will help effectively manage human
activities on the sea, avoid over-development, eradicate poverty, enhance food security, ensure
sustainable development of the sea, reduce loss of human lives and properties, and improve human
life.

ILDirection of ocean science

To fully understand the function of the ocean in the ecosystem of the earth, many areas still require
further investigation. These include: management and conservation of marine ecosystem, influence
of biodiversity and marine productivity on society and economy, relationship between the ocean and
the climate, number and distribution of marine species, impact of underwater noise on the marine
environment and marine life, marine pollution, marine waste, distribution of highly migratory fish
stocks and straddling fish stocks, and coastal area overall management. All these areas require more
research in order to obtain more relevant information of the sea.

e Image by Pride Advertising Agency Ltd.
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IIl. Encouraging women to participate in ocean science
In 2017, female scientists accounted for merely 38% of ocean science researchers. The figure reveals
that women's participation in various fields of ocean science is still insufficient. More women should
be encouraged to participate in ocean science.

IV. Incorporating traditional knowledge of aborigines and local communities into ocean science
As aborigines and local communal knowledge systems have developed unique traditional
knowledge and experiences of the ocean, incorporating such knowledge into marine science can
expand the scope of knowledge foundation and enable decision makers to make more appropriate
decisions.

V. Strengthening links between science and government policies
The objectives of scientific research are to eradicate poverty, improve human life, and mitigate
damage from disaster to humanity. Scientific research and government policy are not independent.
Incorporating data science into policies is conducive to the sustainable development of the sea and
it's resources. Therefore, incorporating the scientific research findings into policy decisions
to establish connections between science and policy will contribute to the management of human
activities in a sustainable manner.

V1. Improving the research ability of ocean science
Key factors for the development of ocean science include skilled human resources, technologies and
systematic infrastructure, funding support, and international cooperation. Each country should
improve R&D capability of marine technologies. Developing human resources related to marine
affairs can improve research ability in ocean science, facilitate the collection, storage, organization
and analysis of relevant marine information, and strengthen the capability of emergency response
of disaster alarm systems to benefit humanity.

'VILPromoting international coordination and cooperation
In the form of bilateral and multilateral cooperation, international cooperation can promote
scientific advancement, establish strategic partnerships, expand the scope of cross-disciplinary and
cross-departmental cooperation, and promote coordination and cooperation. It is conducive to
overcome limitations from resource insufficiency and even promotes the development of ocean
science and improves understanding of the sea.

2019 is the 25" anniversary of the coming into effect of the United Nations Convention on the Law of
the Sea. The world's ocean are confronting massive and unprecedented pressures, and the sound
development of the sea concerns all human beings. In 2018, Taiwan established the Ocean Affairs
Council, an authority specializing in oceanic affairs, under which the Coast Guard Administration,
Ocean Conservation Administration, and National Academy of Marine Research were established. The
sustainable development of the sea must be achieved by adopting a comprehensive, holistic approach,
consisting of developing oceanic affairs talent; encouraging women to participate in oceanic affairs;
strengthening coordination and cooperation with other government agencies, countries, or
nternational organizations; improving research capacity in ocean science; incorporating scientific
research findings into government's ocean policy, therefore we can ensure the sustainable development
of ocean.
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