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>>» Market << >>» Manufacturer <<
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»In 2021, the crude steel production in |»There are two types of domestic crude steel
Taiwan was 23.23 million metric tons, | manufacturers. The first type is blast
which makes it the 12th biggest steel | furnace factories, which currently only
producing country in the world, | include China Steel Corporation and its
accounting for 1.2% of the global | subsidiary Dragon Steel.
production and a self-sufficiency rate of i i
83.7%. 60.5% of the production comes »The second type is electric furnace

from blast furnaces, while 39.5% comes | Steélmaking factories, which currently
from electric furnaces. include 16 steel companies across Taiwan,

such as Tung Ho, Feng Hsin, and Yusco
»Out of the total crude steel production in | Steel. The major factories are located in
2021, 21.984 million metric tons was | southern Taiwan.
carbon crude steel, accounting for
95.4% of all steel types produced, while
stainless and alloy steel only accounted
for 4.6%.

»>» Foreign Market Outlook <<

19)J4e|N ublaio

»>Global: According to the World Steel Association (WSA), the global apparent
consumption of steel in 2021 was 1.8337 billion metric tons, a growth of 2.7%
compared to 2020. Global economic activities are starting to resume amid the
pandemic. Europe, North America, Latin America and most developing countries are
reporting double-digit growth. It is estimated that the demand for steel in 2022 will slow
down to a small growth of 0.4% to 1.8402 billion metric tons as a result of the war in
Ukraine.

»The WSA proposes the hypothesis that the end of the war in Ukraine will be the end of
European and US sanctions against Russia, but uncertainties over the war in Ukraine
and when it will end will have different effects on steel demand forecasting. Meanwhile,
the demand for steel in China remains without decline, but will continue at a very low
growth rate or stagnation.

»Looking forward, the demand for steel is going to face downside risks, including U.S.
government tightening its monetary policy, which may lead to adverse effects on
emerging economies through financial markets. Meanwhile, lockdowns in China
against spreading COVID-19 will put China’s economy in a more difficult situation.
Whether the Chinese government will launch stronger stimuli, such as loosening
restrictions on property financing and expanding support for infrastructures, will play
an important role in slowing down the falling demand for steel.
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»>» Impact of war in Ukraine on the steel industry <<

»Russia and Ukraine account for less than 0.3% of Taiwan’s total steel exports. Neither is
a major market for Taiwan’s steel exports, and the conflict between these two countries
has very little impact on Taiwan’s direct steel exports. Both Russia and Ukraine are
major steel producers and exporters. Lower production costs made them net importers
of steel products and not major importers of steel products in the world.

»In terms of imports, Russia is one of the major sources of steel products for Taiwan and
provides 17.7% of Taiwan’s total imports. Most products are in the category of
semi-finished billet as 93.0% of the imports from Russia are billet. Regarding Taiwan’s
steel imports from Russia and percentages in 2021, the top three products were
semi-finished billet, bar steel, and hot rolled coil steel, which together accounted for
98.7%. Hence, most steel imports fall in a few categories.

»Given the adverse effects of the war in Ukraine on the supply chain of steel and related
materials, recommendations for Taiwan’s steel industry to counter the situation include
finding substitute sources, reducing exports, holding steel prices stable, investing in low
carbon steelmaking processes, and expanding the use of scrap steel.

»> Overview of Low/Zero Carbon Steelmaking and Opportunities <<

»Faced with the trends of carbon neutrality, the global steel industry:is acutely aware that
it is time to take action. The WSA proposes three paths to be taken simultaneously,
which are (1) improving material utilization efficiency and circular economy; (2)
developing advanced steel products and support low carbon transition; and (3) reducing
carbon emissions from the steel industry.

»In terms of reducing carbon emissions from the steel industry, the WSA begins with
improving energy efficiency at steel factories, making full use of scrap steel, and
developing groundbreaking carbon reduction technologies. "Improving energy
efficiency” and "making full use of scrap steel" will reduce some CO2 emissions from
the steel industry. However, to achieve the 2050 carbon neutral target, the steel industry
will have to rely on developing groundbreaking carbon reduction technologies. Many
members of the WSA have been investing a large amount of resources in technological
innovations, including replacement of fossil fuel with hydrogen and utilization of
carbon capture, use, and storage (CCUS) to prevent emissions, which will reduce
carbon emissions at the sources for the steel industry.

»Opportunities in groundbreaking carbon reduction technologies, services, or equipment
will start to emerge. For example, short- and medium-term transition state technologies,
such as technologies to replace coal with natural gas and other hydrogen-rich gases as
reducing agents, utilization of bioenergy as reducing agent, and CCUS technology, and
long-term mainstream technologies, such as electric furnace steelmaking with a
combination of hydrogen and green energies.
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»In 2021, Taiwan’s exports of steel materials and products (HS CODE 7201 - 7308) to 11
CPTPP countries totaled NT$106.0 billion, or 27.1% of Taiwan’s total exports.

»In 2021, Taiwan’s imports of steel materials and products (HS CODE 7201 - 7308) from
11 CPTPP countries totaled NT$100.55 billion, or 25.4% of Taiwan’s total imports.
There is a NT$5.5 billion trade surplus.

»Currently, Taiwan has adopted a zero-tariff import policy for steel materials and strives
to join CPTPP. For the steel industry, more positive benefits would be created than
negative influences. The main benefit is that obtaining tariff conditions that are close to
those of competitors could boost the competitiveness of Taiwan’s steel products in local
markets, prevent industry relocation and industrial hollowing-out, and recreate an
opportunity for Taiwan to become the hub of high-end manufacturing and technology
R&D.

suonsabbng a1barens

»Suggestions to the government-include: strengthen policy formulation and research and
development investments related to net-zero emissions, form regional economies,
actively break through trade barriers, promote digital transformation, expand the
benefits' of using new smart technologies in the industry, and encourage the steel
industry to implement circular economy related technology research and development
and introduction, etc.

»Suggestions to the academic and research communities include: invest in net-zero
emissions related research and development, assist the industry in implementing digital
transformations, expand the industry's use of new smart technologies, and invest in
energy-saving, carbon-reduction.

> Suggestions to the industry include: invest in energy conserving, carbon-reduction, and
net-zero emissions related research and development; and evaluate new smart
technologies, introduce and apply them in a timely manner, improve operating
efficiency.
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Summary of Stainless Steel

>> Market <<

»>> Manufacturer <<

» On the domestic front, total stainless

steel billet production in 2021 was
962,000 metric tons, apparent
consumption was 1,152,000 metric tons,
export volume was 18,000 tons, and
import volume was 209,000 tons. In
2021, demand for stainless steel billet
grew by 12.0% compared to 2020;
import maintains dependent on China
and low priced Indonesian billet with
import being affected by an increase to

» Upstream manufacturers and stainless
steel refineries include Yieh United Steel
Corporation, Tang Eng Iron Works, Walsin
Lihwa Corporation, and Gloria Material
Technology Corp. (GMTC).

» The products of midstream manufacturers
include stainless steel hot-rolled plate in
coils, stainless steel cold-rolled plate in
coils, stainless steel pipes, stainless steel
rods, and stainless steel wire rod coils.
This includes pipe manufacturers, surface

ol 11.5%. i . ;
< treatment companies, cutting companies,
= In the short-term, impact from increased| and vendors such as Chien Shing Stainles
= infrastructure —expenditure by western| Steel, Yuan Long Stainless Steel
» | countries and basic support for demand| Corporation, Chia Far Industrial Factory,
g of stainless steel internationally will[ Yeou Yih Steel, Froch Enterprise, YC
7 cause stainless steel production to] Inox, and Ta Chen Stainless Steel Pipe.
increase. However, the price of stainless L . .
steel may still fluctuate due to the|> Downstream application industries are
instability of international nickel prices.| Very . extensive, ~ ranging  from
In the long-term, raw material and transportation, machinery, construction,
energy  shortages caused by the house_hold/furm'gure to elegztromcs and
Russia-Ukraine war will lead to| electrical machinery industries, to all of
increased production costs in European which stainless steel can be applied. About
a . . 0, i i i
regions. Taiwan’s stainless steel products 70_/0 of_domestlc US€ IS 1N househ_olds,
are priced relatively lower than those| Which is also the most prominent
from western regions. This shall be characteristic of the stainless steel market
advantageous for the sale price and| 1N Taiwan.
volume of stainless steel products
exported from Taiwan.
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»>» Foreign Market Outlook <<

Global: Global stainless steel production is mainly based in major industrial
nations such as China, Japan, South Korea, Germany, and the U.S.; due to the
global pandemic, global production volume in 2021 was approximately
58,290,000 tons, an 8.3% increase compared to the previous year. In 2021,
China’s production of stainless steel crude steel reached 32,630,000 tons while
their apparent consumption of stainless steel in 2021 reached 26,100,000 tons.

Impact of Russia-Ukraine War: While Taiwan’s export volume to both Russia
or Ukraine are low, the Russia-Ukraine war has caused the price of nickel and
pure nickel, which is produced and exported by these countries, to drive up
prices in the global stainless steel market, resulting in increased stainless steel
production costs.

Future Outlook: Global stainless steel consumption is expected to grow by
3.6% in 2022 and by a further 3.2% in 2023. Here, it is projected that global
consumption of cold rolled stainless steel in 2022 will grow by 4.1%
compared to the previous year while consumption of hot rolled stainless steel
will grow by 2.8%.

sanss| JoleN

»>» Current Status and Development of Stainless Steel Applications in Carbon
Reduction at Home and Abroad <<

Using renewable energy in electric arc furnaces (EAF) can reduce carbon
dioxide emissions in the Americas by 50~200kg/ton of steel, but specific
techniques are determined by regional electricity generation methods.

According to research by ISSF, there is a chance to reduce carbon emissions if
stainless steel plants utilize high scrap smelting methods; additionally, higher
volumes of scrap investment will lead to lower carbon emissions. For
example, Outokumpu increased the amount of recycled material to over 90%
in stainless steel production and will potentially decrease carbon emissions
below 1.25 tons CO2/ton of steel.

In order to decrease carbon emissions, the energy provided to blast furnaces
for smelting must reduce the use of coal and instead utilize natural gas or
hydrogen technologies to decrease carbon emissions.

BMRE 2-V
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»> Decarbonization Transformation Practices And Trends of Major International
Steel Mills <<

»Industry Demand: Under increasingly fierce competition in the international
market and the emergence of carbon neutrality, providing high-quality, highly
competitive, and low-carbon products has become an industry trend. Steel mills
can introduce smart smelting by improving process efficiency, controlling
quality within the minimum range of error to reduce production and operation
risks, and reduce energy use and carbon emissions. They can make a difference
in carbon reduction and enter the future industrial chain to become important
suppliers.

»» Impact of CPTPP on the Stainless Steel Industry <<

(panunuo))sanss| Jolen

» Taiwan’s export economy will be impacted if it does not join the partnership.
The stainless steel industry may potentially be affected; forcing the industry to
face higher barriers of trade (such as high tariffs) which will affect overall
industrial output and exports.

» CPTPP provisions such.as opening of trade in services, eliminating 99% of
tariffs on goods, inspections and quarantine (SPS), government controlled
enterprises, cross-boarder movement of information, and mechanisms
introduced to assess the impact of regulatory procedures are all aspects in
which Taiwan must improve.

> In addition to price wars, entering the CPTPP will result in additional strong
competitors such as the international corporations of China, South Korea, and
the EU and their massive investments into R&D capabilities to develop new
products. Companies should be encouraged to expand into other markets as
well as enhance product competitiveness, regardless of whether Taiwan
successfully enters CPTPP.

» Taiwan’s export of stainless steel coils to CPTPP membership countries
accounts for 22% of total exports, making them a key export zone for our
country’s stainless steel. While actively striving for membership, industry and
the government must collaborate to strengthen measures that protect the trade
of stainless steel products; a passive stance cannot be adopted towards unfair
trade practices or dumping.
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» Taiwan must gradually increase the stable supply of renewable energies to

decrease carbon emissions or our country’s stainless steel products may suffer
from lower market competitiveness compared to western countries when
carbon taxes are enacted in various countries.

Currently, many stainless steel plants continue to use old equipment with poor
energy conservation and emissions efficiency. We recommend companies to
eliminate and replace old equipment as well as adjust manufacturing processes
to achieve lower energy consumption and carbon emissions as well as enhance
the recycling of waste acid and wastewater to decrease damage towards the
environment.

It is recommended that the government adjusts subsidies and measures to
corporate "investment credits" to encourage stainless steel related businesses
by paying for their tariffs to other countries. This subsidy or grant can be
converted for use in industry transformation and upgrade to produce more
advanced products with increased profits and improved global
competitiveness.
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»>» Products and Technologies <<

»>» Taiwan's Aluminum Market <<

»Global primary aluminum production
increased from 63.40 million tons in
2017 to 67.34 million tons in 2021
(compound annual growth rate of
1.5%). Except for North America,

Western Europe, Middle Europe,
Africa, and South America, the
output of the remaining major

production regions is increasing at a
compound growth rate between 0.9%
and 3.5%. In terms of the top three
production regions and the proportion
of production in 2021, China ranks
first with 57.8%, followed by 8.8%.in
the Middle East (GCC), and 6.7% in
Asia ' (excluding China). The total
proportion adds up to 73.3%.

»In 2021, the average price of LME
aluminum rose from the
US$1,706/ton in 2020 to
US$2,477/ton as a result of factors
such as the rise of Omicron, the dual
control energy consumption policy of
China, China and Russia’s export tax
on aluminum, the price increase of
alloy additives (silicon and
magnesium), the energy shortage of
the EU, and the freight shipping
crisis.

»An overview of Taiwan’s aluminum
material production between 2017 and
2021 shows an increase in the output
value, from NT$114.73 billion to
NT$162.62 billion (compound annual
growth rate of 9.1%), and an increase in
output, from 1.100 million tons to
1.404 million tons (compound annual
growth rate of 6.3%). Overall, output
value and output are increasing in
recent years, and the compound annual
growth rate of aluminum casting
products has the biggest growth range.

»The output value of each product and
its proportion in 2021 is 51.3% for
aluminum’ casting, 21.1% for recycled
aluminum ingots, 17.8% for aluminum
extrusion products, and 9.8% for
aluminum rolled products.
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»>» Products and Technologies <<

»>» Industry Outlook <<

»The trend of net zero emission
drives the growing need of low
carbon aluminum: As the need for
green metals continues to grow, the
global aluminum industry has started
to sell low carbon aluminum
materials and its products at higher
prices. International brands in fields
such as transportation, packaging,
building materials, and consumer
electronics have also declared their
goal of achieving net zero emission
by 2030, some major.manufacturers
even aimed at 2025, all of which
showing the importance of the
development of low carbon products.

»Members of CPTPP are important

trading partners to our country:
Members of CPTPP account for
24.6% of the total trade of our
country (21.3% ' export, 28.4%
import), and among the top ten
trading partners of our country, five
of them are members of CPTPP,
showing the importance of members
of CPTPP to the trading of our
country. We are one of the major
suppliers of primary and secondary
aluminum products in the
Asia-Pacific region, and joining the
CPTPP may also enhance the
importance of Taiwan in the
aluminum industry chain in the
Asia-Pacific region.

»Going forward, the international
aluminum price may continue to rise
due to ongoing Russia-Ukraine War, the
continued energy shortage in Europe,
the increasing Covid restrictions in
China, the international major
manufacturers’ suspension of trading
with Russia due to the economic
sanctions on Russia from countries such
as Australia, and the prolonged effects
of freight shipping fees, container
shortage, and shipment. It is currently
the seller’s market, and most domestic
businesses may flexibly adjust their
prices due to the increase of aluminum
prices; however, with the ongoing
impact of the supply. chain problem, the
subsequent development still must be
carefully monitored
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»>» Market <<

»>» Manufacturers <<

»1n 2021, the global gross production
of refined copper was about 24.85
million tons, and its total
consumption was 25.33 million tons
which had a 1.4% growth compared
to the year before, presenting an
overall status of supply less than
demand. In terms of copper price,
with the revitalization of global
economic events, the international
price of refined copper had. increased
from the US$7,971/ton in January
2021 to the US$9,549/ton in
December 2021.

»The main market consumption area
of refined copper is concentrated in
greater Asia, which accounts for
approximately 72.4% of total global
consumption. China is the world’s
largest copper consumer, with 13.88
million tons of refined copper
consumed in 2021, accounting for
54.8% of world demand.

»Benefiting from the post-pandemic

revitalization of economy and the
massive rise of international copper
price, the  semi-finished  copper

products of our country (including
plates, copper foil, tubes, and wire
rods) had a production of 857,000 tons
in 2021, a 9.2% growth compared to
2020, and the output value had reached
NT$228.76 billion which had a history
high growth of 46.7% compared to
2020.

»Driven by 5G, electric vehicle, and
renewable energy applications, the total
export value of semi-finished copper
products of our country was NT$92.77
billion in 2021, a 39.5% growth
compared to the previous year. And the
export volume of semi-finished copper
products currently has reached 326,100
tons, a 4.5% increase compared to
2021.
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>>» Products and Technologies <<

»> Industrial Foresight <<

»Net Zero Emission Driving the
Demand for Low Carbon Copper
Materials and the Development of

Copper Foil Application
Technology: Smelting waste circuit
boards into  recycled  copper

effectively reduces carbon emission,
and investments in relevant smelting
technology and equipment has
become the focus of many
international manufacturers. At the
downstream application end,
manufacturing process technology
and material development such as
thinning copper foils and using
copper materials with high
conductivity for electric vehicles
may be used to meet the supply chain
demands of international brand
manufacturers.

»Members of CPTPP are important
trading partners to our country:
Taking the costs of transportation
into consideration, our country relies
heavily on CPTPP members, who
account for 15% of our total value of
export and 40% of our total value of
import, to obtain copper materials.
Among these members of CPTPP,
Japan is the main trading partner of
our country. The exported copper
products of Taiwan are primarily
copper foils, and we should continue
to develop high frequency and
high-speed copper foil materials to
pave the road for the future exports.

»Since over 130 countries in the world
and Taiwan have already announced the
goal of net zero emission by 2050 and
have presented many new green
policies for the promotion of carbon
reduction, renewable energy, clean
transportation and related
infrastructures are the expected future
markets of copper products.

»With net zero emission as the
development trend of international
industries, it is expected that in the
future copper markets, supply chains
will manage and facilitate the copper
industry to develop toward a low
carbon emission direction, and
increasing the weight of copper
recycling  shall become the common
goal of upstream, midstream, and
downstream businesses.
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®As a response to the international development trend, the domestic carbon
emissions of primary and secondary fabrication processes of copper along with
the carbon footprints of copper products should be inventoried to help
enterprises with the promotion of carbon reduction in processes and green
product certification to stabilize supply chain resilience.

®Domestic copper industrial chain should build a circular autonomous system
and develop copper recycling technology and equipment to reduce carbon
emission and reducing the dependency on imported copper materials to lower
the impact of international political and economic disturbances on the domestic
copper industrial chain.

® Assistance should be offered to businesses for them to carry out low-carbon
transformation; budgets for equipment, human resources, and counseling should
also be invested to help these businesses to gradually enhance their capabilities
for advanced manufacturing processes as well as energy conservation and
carbon reduction, reducing the pain of transitioning.

BMRE 4-v



I =5

http://www.itis.org.tw

2022 EEM N EXEFE

4-VI A - BEHMNE



£ ER

F—E # W

ESATHEINEHRZFEN  HEERRTAABXYXHELE  BEES
MPMEFNEREEN  ERM SRUANBMENEREENREZMEAR
WKW ARER L  BAAR - 2021 FEREHREBEERBEESERHBEHE
ENRE THERIDEEFTKNAR EFEERERKELNS  RE 2022 F -
EZHFEHNBR DN - Rt BHESHEHEEEFRNEDRRESEETE
MPFER  HRZTHEXZLOREBZHIEREN "HWEL L (Dr. Coppens £ -

AREEREERLHRNESENERERAERERER  HEHY
2021 FEHINEBNEELFEEEZAEANEHFAEL OBRBRETHT - &
HEBEHREBNBRHE - F=—SERZEIFR I B=(E/NE - 25K
EFXFNB2EE  AEEIRFETF WEBEXEERIKEEZREMR - XU
Feg&EHE CPTPP HHEIlE BEX 2T E  FHEMBEANIEXRDREAR
FRARKEBER =% FHNSEHEESFAELAAST  REHRHEEE -
E 2 MRNRIEEZFES -

==

F—HH EmEREEXRS
- ° E*n\n*ﬁgqﬁ‘ ti

(B 4-1-1] BRERNcBEXEBHE - KERZWRVER  BE2E
O #5R 5 (B a2 i) B RE SRR - BB REER B SEN - RUKNE - & - B
FiFMm HEHEEBTFPNEEARLONETS -

T
i
B
=

4-1

s

http://www.itis.org.tw



I1/2

http://www.itis.org.tw

% B
F_E MBEHFER

F—# EZHKHSEHEIRR
—  FEWREEER

2021 FEHWEREEER 2,110 B - B —FK 2.2% - EIREEMEE
EEROFZHEEEHNEN (B 4-2-1] Fior -
BEf : B

700
600 562.5

500

400

300 209

200 ‘l 1653

100 873 849 816 752 737 69

0 | I“ m W oontd om0 onaat o nm
=il weE fEAE HF =E  BES Bthoe BAFE HE  EAS BiE=

2017 =2018 m2019 m2020 m2021

4-2-1 2017~2021 FHRFEZMELEEHES

ERIFR : ICSG/EE P/ MII-ITIS B 25 B B 2238 (2022/03)

EXMBEEETZEEPREEME - B (B 4-2-1] oH - EXNHEZZ KN
BREEREZENAE  REAZKEANWBEEEBZR - 2021 FE iR 223K
EEAEAESR 26.7% M 2021 F=FES S 562.5 BRI —F K 573.2 B R 4H
Ebfte R B 1.9% - FEE M & AHIE Escondida TEIEETTE - KEER ;
F_ARMEEBWS - 2021 FEEES 229.9 B - HE 2020 F T iE &= =150

F_E THESHERR 4-5



WA
F=8 BXEHBEIMN

F£—if BRREERFHEEEEENRE

REERAMEABICSC)ERER BREFBLHE 6 AERETED .
2021 FERESTIBM - NS 4% - iF 5 EHWESHIE 28% - BEBRH
HELSERRRES - B BEFCE2RISNBERELEER Y —  HE
ERNLIEENE S2RERG 4% 2021 FEL2IE 4 ABRE L O - Bt
T4 BRFESRASENSHESEAEG -

M- B2022F 2 BN GBRREKEHT LUK  BEREZEEMEHEMR -
MERLERHSRBEEEHRNSHELEGNS  EEHEHFLABAERNEBLOZ
SEZR  DUFFREABXEN  ETHREZKETHNHETREEATE - MEW
BRI AEERE  METSHRECEARBENE L - 1 E 8K RE R ER
BRE- - UFREELORFBEEOTRASHFTHRBHESEEFRNEED
2 TRHEREREZE

— - AEELORENR

221 FREEBMEHENSR 1,601 A SZERIWAEFSE(FW) &
cEBRENS04% EOHEE 12, ERFEEN 1,896 A - DUEFSE(E
AE AWEERENE 04% EOKRFE 11 -BABRKSHMEIEDRVREE
BE(EH) KZRMIEZHRBMN  KhisatinktSEn HREVHE
REUES  BEYBEHMBERED HEANFZZEZEALREZ  -LO5E 8EE
DPELORRKENREREL  S@mEFHE - 2021 FEZHREH RS EIN
EEMRELORRM (& 4-3-1] FoR -

FE=E BKXEHEIWF 4-15

1]
l

I1/2

http://www.itis.org.tw



% B
FOE GmiEiER

e

ZBAMEXNTSHBIRNAERZEIN - LUTNRE 2021 £ 2022 F£4)
MEBEENTSHEBEMR  BESH
(Social)E2 &l #5 (Technological) 55 VI & 42 F2 IR 1S5 E @) :

e A=

#88 (Economic) ~ B (Politcal) ~ #1 &

(=]
AR

=z

— LR =

L BB EH Z X
EREOBHS

HEE - W ENFE R A

IRIE

2021 FLHERTMLBEE 2533 B EBHENEHNEEDRTNE
B SR REBLE 2 INKEER B PEABREASREANAREER -
2021 FEREHES 55 1,388 BIE - 52 BREL = I 54.8% -

2021 FEIREFREZENE NZHESES  EREBRRENEEE  SH
REERFNEDRERYBIFERRE  AEFHMFKRE - TEERERE AL L
Rk BEERWEBMF—SZ TS/ OBESREROBE -

4 Bes

BIEMS - 2021 FEHEREHESNEREABKNRE  HEFLEEWR
2017 9 17 SR 2021 FWABRED 48 B - REEAHHE 2 - XFEEO
FoRGHIE R BIFRIEE LR - FE 2021 FRF A m(BFENRE B & #BTH)
EEENSE 2288 R BIELMS  EE5 85.7 B - B 2020 £/ & 9.2% -

ABNVARAKEZRBRIZESE -

o
219

A
/)

T
&’Iﬁllz

4-41

ot

I1/2

http://www.itis.org.tw



http://www.itis.org.tw







I1/2

http://www.itis.org.tw

iR

P

HREBR
HNEBREMBE
>> ZHRHBHR << > GEmRER <<
> 2RKMBEBEEEARPEAR R |>SE kS BERGEL 4,000 ~ 6,000 I -
WEREDE - 5 2019 FRESRMEE| FRZEMIKE DHRMMEET - stk -

B REZTZEREERLUME FE -
BRI AR IBE L EBEARAR K
A -

>REMEEBETE - ZIKRESE 2021
FHENOSE 2020 FHREREZDA
3MLLE -

>BRSEFLUR - &1 5 HPBIAE K
B IR BIEIRIBA 5% A - JBARN ik
*%EFEEFHE?’\J 3% - MEVNBLARABERE

it 2 HIE 8,750 7o/ A - £ 5 58
11,230 =To/ia W - REI=1EH r95RIE
B2 28.3% -

> B BREAE B 7 (A5 I AR Y 2 21 BRI - 75
M E#InERFBKE R AR SHRFT
KA EHEFEIE - 2022 FREEREE

SEEELR-

FRZ Al an 22 BY an

ZEOBPEAME - H

>2021 FEBAZFHEEENSR T 8#§(K
HABAEmBERENS/(EELRLER &
Z 818 % 15RI(2018 )R K% -

»2021 FEIARAEEBRHEREEHAOS
T TRERRERS , BAR - BHOE
g HABROESE - IFHEFEM
B -

28 75 ~ SARF A 8 P EIARE -
HZACEESZE#E] - S5T% 80% - REIAR
it HEMENSNENERH AL
BN - R B BRET R B

FEBARKBRARBEREBEEL NiFE
REZX ZHMBEEEERAZHSER
IKEZHETS - £ BRAEGT - H
SRRIKEFSREAR - FILBESEFE
ATHRMBIRNATEE - BREREE -

EMRE

5-1



2022 EBMREFRFIE

I1/2

http://www.itis.org.tw

|

L

>»> EmARiT << >»> EFAIE <<

> REERRERELEE BERERESE | > RREERREEARFTENSKEE - &
MECHRLSMRENERRAM - €| FENER - BRRKEBEER S FT %
HEBEMRHETARE - RIT[FH | TLERMNSE  ERIERATRE DK
B #RIEES  2MEEL  THE| tZNLE  RIaRREIARERIR ©
R FRIEINN -

>RREREE(TI-6AI4V)ELBZE
BRIEDZ 1B - BRREA & B KRB 83
5 & (Titan 23)1& Mo AP BEH =
g FERABR/ZEREE - XBEHY

O EEIKMIBEIBITE - PEIARERE I U A BEEEFAERNES - GREMRE
WAGRIER Y ZEERAYE EERASHEE - BBBUTNMB BT S -
sR(LiISiE S RERENEEREN - £ EFTSBIRR K MIRITeRRE RN 2 84 - [RIEE
OES2Z M\ -

o L S E N S FBBBEN R FRE - FEHES) » RARSHE - 2ok A
FANFEES AL - SNBSS REAMSE) UK IS S EERHRAR LRI - R
BEFEIMEHmRINER -

5-11

EREMA - #HLR



HEER

Abstract of Titanium Industry

I1/2

http://www.itis.org.tw

snjels 1ualind

» > Global Market Overview <<

»>» Taiwan’s Market Overview <<

»Global ilmenite production is primarily
based in China, Australia, and India. The
decrease in production output has
accelerated since 2019 primarily due to
the reduced quality of old mines,
resource  depletion, limited output
capacity through adding new mines, and
an increasing awareness of
environmental protection.

»The global ilmenite industry’s import
and export volume in 2021 decreased by
more than 30% due to the impact of
COVID-109.

»The supply side of international titanium
has been relatively repressed and with
the demand recovery of end applications
due to the wear of military aircrafts in
the Russia-Ukraine War, the overall
price is expected to increase greatly in
2022.

»Taiwan’s annual demand for titanium is
approximately 4,000~6,000 tons but due to
the absence of upstream raw materials such
as titanium sponge and titanium ingots,
semi-finished and finished titanium
products are mostly imported from titanium
factories in China, Japan, and the United
States.

»As the epidemic has relatively eased
domestically in 2021, import volume/value
of titanium and related products have
recovered, even surpassing levels prior to
the epidemic (2018).

>In 2021, export volume of domestic
titanium and related products are still
primarily based on "titanium waste and
scraps”; export to countries such as South
Korea, Japan, and India have exhibited a
trend of increasing volume in recent years.

EMRE

5-11



2022 EBMREFRFIE

I1/2

http://www.itis.org.tw

s10adso.ud

»>» Products and Technologies <<

»>» Industrial Foresight <<

»In response to the global transition
towards carbon reduction, international
titanium  suppliers have developed
titanium materials, such as titanium
bipolar plates, specifically for hydrogen
fuel cells and use in vehicles such as cars

>In order

to reduce the high carbon
emissions and energy consumption of
traditional titanium smelting, international
titanium producers have partnered to
develop new crafting techniques that
eliminate carbon element from the process,

>In order to reduce excessive residual

thus improving the eco-friendliness of
titanium smelting.

and aircraft so they may operate in harsh
environments, further reduce system
weight, and extend battery life.

stress in titanium alloy (Ti-6Al-4V),
major international titanium suppliers
have developed a new titanium alloy

(Titan 23) with increased content in o

and [ stabilizers to increase the

materials___ strength at  high/room
temperatures, improve hardenability, and
fatigue life.

suonsabbng

®Circumstances such as blocked ports, lack of cargo containers, and obstructions to

transport due to the global COVID-19 pandemic, China’s temporary lockdowns, and the
Russia-Ukraine war has further increased the importance of controlling key aspects of
titanium material production. R&D of fortified ingots and manufacturing processes by
the government or companies to produce titanium materials that meet the requirements
and technical certifications of major international companies to reduce reliance on
import trade.

®Government and academic departments must partner and support leading domestic

companies to invest in research into high-end, diverse titanium material applications
(such as semiconductor titanium targets, titanium materials for hydrogen fuel cells, etc.)
as well as recycling technology that maintain the grade of titanium alloy scraps to
increase overall industry independence and develop competitiveness.
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> > Global Market Overview <<

> > Taiwan’s Market Overview <<

»An overview of primary nickel global
production statistics between 2018 to
2021 shows an increase in global
output from 2.18 million metric tons
to 2.61 million metric tons (6.2%
compound annual growth rate).
Indonesia has exhibited the most
significant growth in output (44.7%
compound annual growth rate)
followed by major producer China,
which is exhibiting a downward trend
(-0.4% compound annual growth rate).

»In 2021, annual~ inventory of nickel
decreased from 250,000 tons to 100,000
tons, a decrease as high as 60%; supply
has lagged behind demand, causing the
price of nickel to increase. In 2021, the
monthly spot price of nickel increased
from US$ 17,648 to US$ 20,881 per ton.

»In the past 2 years, domestic import
volume of nickel and related products

(excluding ferronickel) has been
approximately 30,000 metric tons,
mainly in unplasticized nickel and

nickel powder accounting for nearly
90%. They are mainly used in
industrial applications such as the
preparation  of  stainless  steel,
manufacturing battery cathodes,
electroplating, and manufacturing
alloys containing nickel.

»Another raw material containing
nickel - ferronickel is a primary
material for producing stainless steel.
Only 90,000 tons were imported in
2020 due to the pandemic, a number
which grew to approximately 140,000
tons in 2021 due to economic
recovery.
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»» Products and Technologies <<

»The soaring price of nickel has driven stainless steel manufacturers to develop
nickel-free stainless steel and decrease their steelmaking activities. Due to the
sustained increase of nickel pricing, domestic stainless steel manufacturers have
adjusted their strategies by importing stainless steel billet from Indonesia to
replace steelmaking; additionally, they are in active development of nickel-free
stainless steel in order to decrease the impact of fluctuating nickel prices on the
stainless steel industry and enhance industry competitiveness.

» Application of nitinol in the medical supplies market is growing rapidly at 9%
compound annual growth rate; this is primarily in western countries as markets
in the Asia region remain less mature. Taiwan’s enterprises possess excellent
secondary processing forming technology for metals. If priority deployment is
given to nitinol precision fine wire and pipe forming technologies, it will be
possible to export to- western markets-in the short-term and gain first mover’s
advantage in Asian markets for the long-term to establish a high value nickel
metal industry.

suonsabbng

>In order to reduce the impact of fluctuations in nickel price and improve
industry competitiveness, it’s necessary to enhance the efficiency of nickel
metal production and high value development by working with the government
to break through trade barriers and increase the competitiveness of Taiwan’s
export products.

»In order to prevent increasing supply chain risks due to geopolitical factors, it’s
recommended that domestic enterprises consider increasing the diversity of
their raw material sources to reduce impact to their overall operations.
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