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Key Point Summary of Steel and Iron Chapter

> > Market << » > Manufacturer <<

»In 2020, the crude steel production |>There are two types of domestic crude
in Taiwan was 20.75 million metric | steel manufacturers. The first type is
tons, which makes it the 12th biggest | blast furnace factories, which currently
steel producing country in the world, | only include China Steel Corporation
accounting for 1.11% of the global | and its subsidiary Dragon Steel.

production and a self-sufficiency |»The second type is electric furnace
rate of 86.1%. 61.2% of the| steelmaking factories, which currently
production  comes from  blast| jnclude 16 steel companies around the
furnaces, while 38.8% comes from | jsjand, such as Tung Ho, Feng Hsin,
electric furnaces. and Yusco Steel. The major factories
»Out of the total crude steel| are located in southern Taiwan.
production in 2020, 21.984 million
metric tons was carbon crude steel,
accounting for 95.5% of all steel
types produced, while stainless and
alloy steel only accounted for 4.5%.

19)Je N 91ISawoQ

»» Foreign Market Outlook <<

»Global: According to the World Steel Association, the global apparent
consumption for steel in 2020 was 1.7718 billion metric tons, a decline of 0.2%
from 2019. Due to the impacts of the COVID-19 pandemic, the EU and North
America have both experienced a double-digit decline. It is estimated that it
will rebound by 5.8% in 2021 to 1.874 billion metric tons.

»According to the outlook for the future, global steel demand is still facing some
uncertainties, such as: Virus variants, vaccination progress, when fiscal and
monetary policy stimulus programs will be withdrawn, geopolitical and trade
tensions, etc. These factors may all affect the outlook for steel demand.

»In the post-COVID-19 era, the demand for digitization and automation,
infrastructure investment, urban transformation, and energy transformation will
drive the development of related steel industries. It is estimated that future
global structural changes may change the distribution of steel demand. This
will bring exciting opportunities for the steel industry. In addition, driven by
trend of global carbon neutrality, the steel industry must actively respond to
society's expectations for low carbon emission steel.

19)Je|N ubialoH

< To be continued >
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» » Current status and development of steel markets for green energy <<

»Global power generation will grow at a rate of 2.3%, and is expected to reach
352,000 TWh by 2035. The average annual growth rate of green energy will
reach 3.1%, with solar and wind energy having the highest growth rates.

»For solar power generation equipment, metal materials are mainly used in the
supports. For metal materials used in wind power equipment, carbon steel is
mainly used for foundations, towers, and nacelles. Specialty steel is mainly
used for bearings, variable speed control equipment, etc. For floating offshore
wind power systems, steel is required for chains securing the moored float.

»In terms of wind turbines, all wind turbine hubs, nacelle seats, electromagnetic
steel sheets, gearboxes and generator shell parts, and the tower connected to the
wind turbine from below, are all made of steel. According to different water
depths and different power ratings, the steel consumption of various offshore
wind turbines is also different. As development moves towards large-scale wind
turbines, the amount of steel used will further increase.

»» High-end manufacturing practices and trends of major international steel mills <<

» At present, emerging technologies have entered traditional industries on a large
scale, and have helped traditional industries improve production problems.
With the Internet of Things, artificial intelligence (Al), big data, etc.,
traditional industries are now turning into technological manufacturing
industries. The reliability of equipment operations can be strengthened and
ensured through the implementation of technologies such as energy
management systems and Al. In terms of equipment maintenance, detection,
monitoring and recording conducted through embedded sensors can predict the
wear and tear of production equipment and prevent failures early.

»In traditional industries, predictive maintenance is considered as the problem
that the manufacturing industry most wants to solve through Al, and it is
currently the most widely used application in smart manufacturing investment
projects. The strong demand for necessary improvements to energy efficiency is
also expected to become a stimulus for accelerating the upgrading and
transformation of smart manufacturing technology in the domestic steel
industry in the future.

»At present, major steel mills in the world are beginning to realize the
importance of the fourth industrial revolution and are preparing to respond to it.
Mills including China Steel Corporation in Taiwan, POSCO in South Korea,
Thyssenkrupp in Germany, Japan Steel, JFE, Voestalpine in Austria, etc., have
all put forward relevant responses.
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»» Changes in the industrial supply chain in the post-pandemic era and opportunities
for the steel industry <<

> In the post-COVID-19 era, the demand for energy transformation, digitization
and automation, infrastructure investment, urban transformation, and energy
transformation will drive the development of related steel industries. It is
estimated that future global structural changes may change the distribution of
steel demand, bringing exciting opportunities for the steel industry. In addition,
driven by trend of global carbon neutrality, the steel industry must actively
respond to society's expectations for low carbon emission steel, which will
drive investments in the steel and green energy industries.

» Take infrastructure investment in the United States as an example. Considering
the U.S. Democratic and Republican Party’ s estimates of the scale of
infrastructure investments of US$1.7 trillion and US$928 billion in May 2021,
it is estimated that steel demand will increase by 75.23 million tons and 41.06
million tons, respectively. The length of the infrastructure project period and
whether the demand for steel will be concentrated still need to be considered to
determine the size of the impact of this infrastructure budget on the steel
industry.

»In terms of the net zero emission trend, it is a challenge to the steel industry,
but it also contains many business opportunities. The main challenges for the
steel industry to achieve net zero emissions include: (1) The global steel
industry must cooperate and actively research and develop together to create
the foundation for the groundbreaking carbon reduction process technology
needed in 30 vyears. (2) Considering that large-scale and irreversible
investments are needed for the industrial equipment used in the net zero
emission process of the steel industry, the consistency of government policy
commitments must be strengthened. (3) In response to the direction of the
national technology development blueprint, large-scale research and
development projects of leading technologies in the steel market shall be
promoted in the future. (4) Regardless of the size of the company, incentives,
such as tax reductions, shall be provided for investments in voluntary carbon
reduction technologies for the companies. (5) The cooperation between
production, government, academia, and research in green hydrogen technology
shall be strengthened, so that decarbonization technologies such as hydrogen
reduction steel making methods can be economically used.
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»Suggestions to the government include: Form regional economies, actively
break through trade barriers, promote digital transformation, expand the
benefits of using new smart technologies in the industry, strengthen policy
formulation and research and development investments related to net-zero
emissions, 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: Assist the
industry in implementing digital transformations, expand the industry's use of
new smart technologies, and invest in energy-saving, carbon-reduction, and
net-zero emissions related research and development.

»Suggestions to the industry include: Make good use of government relief
resources, evaluate new smart technologies, introduce and apply them in a
timely manner, improve operating efficiency, and invest in energy-saving,
carbon-reduction, and net-zero emissions related research and development.
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Summary of Stainless Steel

> > Market <<

> > Manufacturer <<

»In 2020, the output of stainless billet
steel in Taiwan reached 859
thousand metric tons. Imports were
about 110 thousand metric tons;
exports, 9 thousand metric tons; and
apparent demand was 960 thousand
metric tons.

»In the short term, due to the impact
of the pandemic at the beginning of
the year, the global steel industry
entered a recession, which caused
the domestic stainless steel market to
weaken. However, at the end of the
year, the sharp increase in the price
of nickel produced benefits for
domestic upstream stainless steel
mills. In the long term, after the
pandemic has abated, demand will
rebound for mechanical equipment,
petroleum, coal products, and
stainless steel pipe. While the
rebound will not be V-shaped, there
will still be an increase in the
demand for stainless steel in the
market.

> The

> The

products of upstream
manufacturers, including Yieh United
Steel Corporation, Tang Eng Iron
Works, Walsin Lihwa Corporation, and
Gloria Material Technology Corp.,
include stainless steel hot-rolled plate
in coils, stainless steel cold-rolled
plate in coils, stainless steel pipe,
stainless steel rods, and stainless steel
wire rod coils.

midstream includes pipe
manufacturers,  surface  treatment
companies, and cutting companies,
and vendors such as Chien Shing
Stainles Steel Co., Ltd., Yuan Long
Stainless Steel Corp., Chia Far
Industrial Factory Co., Ltd., Yeou Yih
Steel Co., Ltd., Froch Enterprise Co.,
Ltd., YC Inox, and Ta Chen Stainless
Steel Pipe Co., Ltd.

»Downstream application industries are

very  extensive,
transportation, machinery,
construction, household/furniture to
electronics and electrical machinery
industries, all of which use stainless
steel. About 70% of domestic use is in
households, which is also the largest
characteristic of the stainless steel
market in Taiwan.

ranging from

> » Foreign Market Outlook <<

»Global: Global stainless steel production is dominated by major industrial
countries such as Germany, the United States, Japan, South Korea, and
Mainland China, with Mainland China being the world's largest producer. In
2020, the output of crude steel for stainless steel in Mainland China reached
30.32 million tons, while the global total was 49.29 million tons.

»Impact from the Pandemic: Affected by the COVID-19 pandemic, the global
market's output dropped by 4.6% in 2020 compared to 2019, a decrease of 2.4

million tons.

< To be continued >
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» » Current Status and Development of Stainless Steel Applications in the
Green Energy Industry at Home and Abroad <<

»The Six Core Strategic Industries announced by the government when the
president took office on May 20, 2020.The government has set a target of
generating 20% of its electricity from renewables by 2025.

»Taiwan is surrounded by sea on all sides and has been located in a severely
corrosive environment for a long period, which will drive demand for
corrosion-resistant, high-strength steel.

» > High-end Manufacturing 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.

» > New Business Opportunities in the Stainless Steel Industry in the Post-pandemic Era <<

»Investment and construction policies from various countries in recent years
include reforms in the green energy industry, bolstering of the automobile
industry (including new energy vehicles), improvement of green buildings, and
investment in infrastructure.

»Rising prices in the stainless steel market are expected to provide incentives for
the industry to develop R&D in high-value new materials.
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»Suggestions to the government include: Learning from the emissions reduction
policies and green energy industry growth strategies of neighboring countries
such as Japan, actively assisting industry players in the development of
automation, material supply independence, and other important issues, in order
to facilitate the upgrading of the overall industry.

»Suggestions to the academic and research communities include: Actively
engage in industry-university cooperation and strategic alliances with industry
players, hold stainless steel seminars, as well as mechanical engineering
education and training courses for personnel.

»Suggestions to the industry include: Development of new products towards a
high-value and high-performance product layout; reference the development
practices of the benchmark energy-saving process technologies of international
stainless steel manufacturers; carry out R&D and market strategies for
high-value applications in the future development of the stainless steel industry.

2-1v EErsE  #HYx



IS S E5HR

http://www.itis.org.tw

N )]

WO S BRSSP RETE L AR £220 £ D s
By SEE P AIEE A T D A RIBA R L ST 60T RIE B
@ﬂ/»wwgbﬁ# PRSI o BB W R AT R
55597 93§ AR S AGHRMBATH] Y T Rl S| 82 (Cr) A B AR 12911 LR ] R
ve L.2%u7 {17 1 T ] o [T FRRY 5 58 By 3 IGEE (200 ~ 300 5%) ~ I 8 (400
SE) ~ LEAET R (U T S AT R )T IR LR [T 8548600 57) o

T A5 AR 1 s, (2 2R & [’E'EI“T BRI 7 s WA [T S s o2 s A
S TS N R AL YRS BRI T SE AR P ke S ] BT RR ) R BRI T

B B S P R S S PSR S T S A
767 3 A IO B 1 [ X0 56 B B AR R AT aniR s S
A-VE R N E ST JL‘E‘J‘J T BB 2 =k PET ] o G A R
E R S R T BRI
AL S B | BN T TR IR ) R 4 DY B R
S T EEETC S TV BIL SEARE B P EE AL U SRR I s Rl
SR PR An o PP D2 2020 3RS ST TYRE £ 5 1
LIS WAL LR BN B P R ] R 5 BB R
o RGEPHATH 679 8217 038 0g T,'.‘J FRPELC »__Er).? bi_uhgjjT 5 4%
BRE E ER Goay fe o B 0 E R LA 2Ry
SR EE AL VER ] YAZRRE  Cf SRAE Y B 20t 24115 2418
S0 MRS BT ’THJMNOT%ﬁ”?E%*, % A2
fred=r 253 1 300 5752 400 5T V) ~ B > [RAET Y S Bl L A0

i \1‘

Vi

’ :‘i[' ’

|

M5 ~ 2
S~ LR SR %?w¢=*uﬂ£bwﬁmwf“ﬂ’m?%wﬁg
B EEL 3 S T B E S8 EBI%E R ETE 304 - 316L ~ 430
Sf SIS B 2o o o PR BRSSO 1E 2 SRR R B

ST SR BN E S > D 5IEIRERE PN S e

~

\g:%'

! _HI:E;

F—F K

2-1

%



S )]

IS 5 55HR

http://www.itis.org.tw

- B FE
R

BN

B O R BRI R 5 2020 0
I [ 2-2-1) B 0 s [ BIL g T AR B

7< 2020 ' o[ B4

51

o PO P ;‘ih

15%~20% o

#* 2-2-1 2018~2020 =

"a x| = x| euxeom | ssmern] o b |

\4"&

T
3

ST S EETE

FIEogmes

H

[‘1]

L

R

e

lJ

P

s SZYTBIA e s FL
SR B ST, 4,020 B

s> 2020

CEBIZ S g E R

2miE

s FRE

A B35 {R{g Eramet £3 4, ™!

&“T**ﬂaﬁwur 53§ 2] 3,032 ¥

S RY de 5%~ 6% » SEYEESE S 2,300 B TE s Lae]
| =

SRR RS
s B 4.6%

ER
I T

OIS R L

%;:r,'_' . 'r "\"i‘,‘\’z

2018 4,652 21,689 26,341
| RS T 2019 5,199 24,350 29,549
2020 5,255 25,071 30,326

2018 1,908 5,317 7,225

L= | 2019 1,779 4,949 6,727
2020 1,490 4,092 5,582

2018 678 2,130 2,808

1 2019 680 1,969 2,649
2020 579 1,606 2,185

<At >
EFTE MBHERR 2-3



IS S E5HR

http://www.itis.org.tw

2021 B RERFER

Bz >t 109 i+ 5 4 20 FI Jug&':'?J o EET S AR A B 20, (Y
9 5+2 i EBERETREE o @il S REeER > SE IRV g = e
HF e g0 ) S L8 LR B o

PRIFET LY 2025 SRETIL T 20087 EE » ) GTPR | L AT EE e GE B E A,

S o Eol s R ARAT R E S ATURE K R S ALRE X R R T

20GW ; ' v g e 3|, 5.56GW » = o[ '&E R[= 2 2L g EUE By 3GW | sRatTgEpEh Bl
I ORI i B A e R 2] 2024 ,‘T 7| 180 By
=AM RES A 0 f%iﬁﬂ%'1@'?rfjﬂﬁ?"*‘rfﬂ“ RERE LR e s s [ B 15‘%@

S80I BRI & S ] B PI SR AT 5 R

\'

C B AREE Y R RIS

BRI CR gy ~ L ! i SSE= B IR R W e U AR E YT T O R
W¢P£$§Fmrqamen¢m7%me#W%ﬁWH+ﬁEﬂ“%Uﬁ°
TERE BIYT L G425 5 ~ B RS B 9 & [TEREVEI S 5 1) g PR o
(= ) GEe~ ]

R s> 2025 § B R B ALY (B2 (2 2 E 3,400 (B9 0 E 0o
2014 ' = 2020 ' R[] BISHE AT ¥ 20y fo SRS, 39.5% > 2020 ' BSIR A A2
CEIEE P AR 233 B 0 [ 2305 s TR AR T b

W AR I BRIE R~ A IRASS T 5 S %S 55% ~ 13% % 11% o

“mm

2-12 EErsE  #HYx



N )]

F4E RFFEH

2020 §* F SO EHE B0 W 4.6% 0 BIRY 2019 D 2.4 =
2021 § FxfiF EVZA RY R 8.2% ; BRI, 5 2020 {1 BIM SR HRGE 5,
85.9 B M UE > KRR BN, 6.0 B A VIR 0.9 B AT, 151 11.0 # 4

FROPSE SE B E GIEERT > 2020 BINT S50 2 J i
W£¥ﬂ2M9%?“ﬁTW@&“Fﬁ%ﬁwwﬂ*@Hﬂmﬂéﬁ@ﬁﬁﬁk
2 11.5% 5 2020 § FCE[C R R B RN RBIMIGE IS RS e
AP R4 o
S S A RS o Y O R 2021 4] 22 FIE Y EI2050 § {5
EEe T o BEPEE 2020 RS (B RBEHE RYITE) BEY
SEAERELES 1T 1 -;ﬂw%yw@@:,rawmwwwuﬁﬂqg¢z£
by e 70 e 120 - R o Elg.Jﬁ-r ‘£, 100 - LFT: S s EEEE S P

f

17
Vi
=
&

o

_
i

o ISR

"m
-
‘Z_

el

X
E

‘:r'
T
Q.
€
Il‘)

440

,r E]L- {]"? r;e E“A jj —z:., . :+ 7/{4

2 - ihvjﬁfépeﬁvx—k1%»>3%z§ 5
TERET L e F{fj W R RITY R DT 2Ry~ B ’,F;J_;'}';f:' HTZR
é’&qﬁiﬁwa?HJ
SR LU TN

D % 4 4 B 1 e 2

\plll

SEDET O R] s o T T ST R A g R 2

A B S R B R P 2
PIRE AR T~ T I S AT E R S LR S R g T B g
B TSR EEE 5 JE R L[ 0 3V RE R P 2

&

._JJ

| HJ'
\:1;1-
it
1
=

<

’%’ﬁwD%fLW&~w5%””V”+4TE%»:4hwﬁé%a

o SR AT PR 2

A= I
s = 2 E

E
ol
E\ﬂ*
3

I 0T S A -

1= I}I/&J'vﬂé[

EA BUEREE R R L 1 ol AT
S ARGR S S PO E S (B RalR)

l‘[
'
oIt
b

=

At

e

\\m
|3uu
W
\“(”

Mi
h

ENE [BRERS 2-37

IS S E5HR

http://www.itis.org.tw



Pl

&

>> BIKIEMIE <<

IS =8k

http://www.itis.org.tw

=B8R

>> 2gismiEz <<

A\

1T alh Posy
- ‘;\‘HJ‘ 4

!
,\

’E blﬂ:i

)
I.—'.
>20

=1 2255 B 1 2016 {5,989 ) 4
9; 2020{ 6,530 &, /(i %
‘f = 2.2%) » r5‘[—«1”‘“‘5\‘

ll ZE S wECHA o E T
‘f“_%:':é'cff;é B 0RET B,
L do sk i 11% 4.7% ;)

2020 § - A7
T B
| 8.9% T E K
UL 72.5% o
20 SRR B IS BB 0 B
LIS WG] -

= 1.'—‘, /»ﬁ} JJ"‘J 5 W'I'E]'_ﬁ {b’i’f’
I ) LME 2222 g1
0 2010 §
T 5 2020 4 BF = 1,706

AN E R
L I5e 57.2% ~
6.4% > 2.5

S

o

> #2016 ' = 2020 |t EEAEE
B OSRE] B2 0 mFlar;;ﬁ‘; 1 205.3 %
JuICIE R RS 1,096.1 [Eo- (1 B L
‘yf.; -2.3%) > ¥ = FI 119 7 E, o mEIL
B2 1150 E 2 Zi'
-1.0 /0) *g"'?a"“[r. 3 =
SRR S b
e B RS B
FEwE [':"-f“' ‘

50.4% ~ "

18.9%:7 T a=%"27 AL

>> EXFRE <<

> ['iE

o]
1

11 ool N o
AR IR K

4y

Y
il
1§

R

i I VHS NI
ME 231397 Pl BR

e
<>

“,4‘

ST

HEE N Y AR
S YL AR R © 5

- IE‘V -
zz;g q P URY ’LJLE@ El
o BRI U B TR [ I E g
P AR RV BN T E
T2 5 e 10 0y 1
(% & F R Bl T 4R ?’”
R —T | aT ';}.;.';;/_E ‘”']%E‘:‘Hl; ~ P
RFELBEHIEL E‘E"lﬁ ﬂ‘"
2 AR Y R 15&] £~
AR AP R '*‘""}*JL-

2 TE fi ST
52 3 {1

17!

£~

T

-K
=
fa
[~
-

2k ) Ve
LRy :F =
&

P P T

-~ ‘.z

! & s

FA [ 5 A e T R
BT o BT L, 5 AR
o B USSR R 2 e AT Y
Goste R AR A T TG
A 2 R o

BENRER

e =

AR IR B 5 2000 2
[

FARETEAT A 2000 i 1T L
T

G Ry —;2255 [l T2y L 3
BT AR BB
¥ ; COBIRAEE AR 6 $R S B2

LRI ELEES O
z,uy, SR EEI R Bl
A P AEL 25 58 "?'Fu -
[EECERE > BB, S F
s R 4\ _IJLJ%( 7 ri’J—ﬁ*"l—.
LAl s

___J N

IB F&””’LJ% i 'é'z z"

) L ] F&[ '_)‘l I@(]
‘\?L?QP%@;
B e

"wslqﬁfkgwnvzzﬁs

3-1



2021 B RERFER

O
=
=
—
@D
>
~+
wn
~+
D
—
(=
w

3-11

Abstract of Aluminum Industry

> > Products and Technologies <<

> > Taiwan's Aluminum Market <<

Global primary aluminum
production increased from 59.89
million tons in 2016 to 65.3
million tons in 2020 (compound
annual growth rate of 2.2%).
Except for North America,
Western Europe, Oceania, Africa,
and South America, the output of
the remaining major production
regions is increasing, at a
compound annual growth rate
between 1.1% and 4.7%. In terms
of the top three production
regions and the proportion of
production in 2020, China ranks
first with 57.2%, followed by
8.9% in the Middle East and 6.4%
in Eastern Europe and Central
Europe. The top three regions
accounted for 72.5% of the
overall global production.

Due to the impact of COVID-19
in 2020, most output countries
implemented lockdown and flow
control policies and factories
were temporarily shut down.
These measures severely affected
the material demand of the
downstream application industry,
resulting in a decrease in the
average price to 1,706 USD/ton,
compared to 1,794 USD/ton in
2019.

>

The production statistics of Taiwan’s
aluminum industry from 2016 to
2020 shows that the output value
dropped from NT$120.53 billion to
NT$109.61 billion (CAGR of -2.3%)
and the production volume decreased
from 1.197 million tons to 1.15

million tons (CAGR of -1.0%).
Overall, the output value and
production volume have been

declining in recent years, with the
CAGR of aluminum castings
showing the greatest fall. The
proportion of the output value for
each type of product in 2020 was
50.4% for aluminum casting, 20.4%
for recycled aluminum ingots, 18.9%

for aluminum extrusion products,
and 10.4% for rolled aluminum
products.
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»» Products and Technologies <<

=B8R

» » Industry Outlook <<

» The trend of commercialized low
altitude satellites drives the market
to apply lightweight aluminum
honeycomb structures with high
strength: Satellite designs are moving
toward small sizes and low cost
production. To reduce the fuel
consumption during launch, many

parts of the satellites or rockets are
made of lightweight materials to
reduce the overall weight. Aluminum
honeycomb structures are a
mainstream solution adopted in the
industry to ensure sufficient strength
and light weight in the satellite body,
and to make sure that the satellites or
rockets won’t deform due to the
changes of temperature as well as

lessen the impact of explosive
vibrations during launch.

> Top aluminum manufacturers
worldwide have gradually
introduced advanced technologies
for production and started the

transformation:  Cloud computing
can be used to diagnose and monitor
the operation of furnaces; artificial
intelligence is mainly applied to early
warnings of equipment failure, new
material development, the
optimization of aluminum mixture
ratios, furnace monitoring, and scrap
aluminum materials classification;
digital twin technology is utilized for
early warnings of equipment failure,
increasing operation efficiency, and
reducing the material consumption
and waste. In general, introducing
advanced production lines not only
can reduce the possibility of
equipment failure and increase work
efficiency but also can enhance the
efficiency of material development
and the effective recycling of waste
materials.

BENRER

» Due to the severe impact of COVID-19,

the total production volume and new
orders worldwide in 2020 hit their
lowest levels since 2009. The pandemic
has directly affected the supply from
large output countries such as China,
and indirectly affected the demand in
many countries. As for the aluminum
industry in Taiwan, the value of
production  volume/output/orders is
much less than that in the same period
of last year. Under the continuing threat
of the pandemic, the market demand of
domestic or international end-users for
automobiles, electronic products, and
machinery may see a huge decline or
delayed shipments. Overall, the value
of production volume/output/orders has
been declining compared to that in the
same period of last year.

A large proportion of Taiwan’s exported
aluminum products are automobiles and
consumer electronic products, which
are exported mainly to the U.S,,
Europe, and Japan. If the pandemic
continues to ravage the global market,
the schedules for new product rollouts
will be directly or indirectly affected,
resulting in a decline in orders and
prolonged delays to shipments. To
alleviate the impact, domestic
manufacturers can shift the target to the
high-end and customized automobile
market by reducing capacity utilization
rates and providing high quality round
bars for the downstream aluminum
extrusion plants, thereby allowing them
to sail through this storm unscathed.
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Abstract of Copper Industry

> > Market <<

» > Manufacturers <<

»In terms of the global consumption
of electrolytic copper, in 2020, it
will reach approximately 24.42
million tons. The main market
consumption areas are concentrated
in the Asian region, and Asia
accounts for approximately 74.7% of
the global consumption. Among
them, mainland China is the world's
largest  copper consumer, the
consumption of electrolytic copper is
about 14.43 million tons, accounting
for nearly 57.8% of the global share.

»The COVID-19 has hit the global
copper market, but thanks to factors
such as proper domestic epidemic
control and the transfer order effect,
Taiwan's production of semi-finished
copper products (including plates,
copper foil, tube rods, disks) in 2020
will increase by 3.2% compared with
2019 .

EErs -

»South Korea's LS Cable is a leading
offshore wind power cable
manufacturer in East Asia. Recently, it
invested 50 billion won to expand the
Donghae submarine cable
manufacturing plant in Gangwon-do.
The new plant is only about 1 kilometer
away from South Korea’s Donghae
port, thus greatly improving the
convenience of transportation after
submarine cable manufacturing.

»Switzerland Quintus is the leading
manufacturer of Hot Isostatic Press
equipment. By modularizing the
equipment, it provides machines of
different sizes to facilitate the selection
of end customers. In addition, Quintus
has also developed a steel wire wound
on the outside of the pressure vessel to
improve the safety of the equipment.
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> > Products and Technologies <<

mEBR

» > Industrial Foresight <<

»The rise of renewable energy and
clean transportation markets will
contribute to the growth of copper
metal products such as copper cables
for wind power, copper charging
piles for electric vehicles, copper
foil for automotive energy batteries,
and secondary copper resources with
carbon reduction advantage.

»The Plasma Electrolytic Polishing
technology has multiple advantages
compared with the traditional
process. The Hot Isostatic Press
technology can improve the internal
and pores of the product and enhance
the mechanical strength of the
product. Both technologies can
handle complex types of workpieces.

»The United States and the European
Union are promoting post-epidemic
economic revitalization policies, which
will focus on the infrastructure
construction and Green Deal. It is
expected that renewable energy, clean
transportation and infrastructure will be
the future market for copper products.

»Carbon neutrality is an international

trend. It is expected that the future
market  will use supply chain
management to promote industry

moving towards a low-carbon direction.

»Industry 4.0 has become a trend of
industrial transformation, and the
introduction of advanced manufacturing
processes capable of handling complex
workpieces is one of the keys to
industrial transformation.

®In response to the post-epidemic international development situation, it is
necessary to investigate domestic process carbon emissions and product carbon
footprints, assist companies in promoting carbon reduction processes and
conducting green product certification, so as to stabilize the carbon neutral
supply chain and strengthen industrial resilience.

®Promoting domestic offshore wind power copper wire and cable manufacturers
to enter Taiwan's wind power market, and provide relevant technical support
and site hinterland to facilitate companies to enter the Asia-Pacific wind power

market.

® Assisting the industry in industrial
talents, coaching and other funds to
transformation, and gradually
energy-saving opportunities.

BENRER

increase advanced process

transformation, and provide equipment,
alleviate the painful period of industrial
technology

4-111

IS S E5HR

http://www.itis.org.tw



o

-7

%
l\=
LRSI L 1 S iV S
_/‘\IEJEIF‘ EI I]‘—lﬂjl& Ii[’fjé' N fF I ~ ﬁ_‘l-*—jtl' ] Jé,.—.»
A [—kHvT N b\“T i 02020 ' RIFR J&ﬁj KLy E
2021 -[ H_JJC I:J iz & 33— _J [—L‘ ) ,I.R__ QEJ ;;’éﬁ' N —j._

BT 2

»

h I

by

[y
==

N e

A

2 ElS )sz

f.

T g
z I -

dE R R A R AL TSR S

i BT A AR B A EE T B BINE S B g
CEC R RILEL ) RSV i St N il R R
RIMEEL TR - T2 S (SR R R R T R s SR
Aoty o 2 EIGIRBIR A i SR o 4 IS T 8 o &

=1

~ é: ~ '_#j?- ~ r'-;[' 7r F[jt.—rj

UL TG B
BT AR
Rl - et
[[Bl4-1-1) 5

I l{ b5 B (2 f B ) 52 Telg AR U1
TR RY AL

i SR o TYBIA 7 s
’%E%%ﬁﬂuw%
It 295
ThEsY fii S 8% S % 1990 %QT@(» N BN EiE TS =
4 EE R R R
B 52 2 g 24

o

,u,),

B e B F R EE R

HEjEIBIA L L [Eoy B

e
s

N, LIA,EJ_E’J{EI:;E"_-'

g ny i

L EENC i B SRR BN L L H o P
TOUREE RIS WA SRS AN G R
A B RS 0 SR S s g I P

(5 4-1-1] 5 55 120 8 5 082 5 # 5

RIS o T BIETAR G 5o B2 e E [
A S HIHE T RE RN o RS B e R

1 (Dr. Copper) £} -

=)

SV

F N8 E

s S AT e DB g B SRR o

mEBR

?%{;L_(‘ /J1‘T ) :JLI Er/%'
%ﬁ’ﬁ?%M%awagéf

EEA)
-

J = (@JQ I:J _J rk
"::.i_ _lr"él

rﬁjj"é‘,—l o

s s H DY

=

£

[ % ~ 55~ 1511

TS e > 2
FOE T o Bl T

=

S S X
Ao~ R DA T

» TYRMES SR A R i R e 8 B o

NEr

e €5
SRS g

=1 E

e

SRR R

4-1

IS =550

http://www.itis.org.tw



IS =550

http://www.itis.org.tw

2021 EBMBEFRFE

Fhbz RS BI IHEE T F BGEYT [ 4-2-1] o o

B
—K
Vi
i

700.0

600.0 573.2

500.0
400.0
300.0
4.9
172.3
200.0 ‘ | 134.8 1234
89.4 88.5 84.3 75.0

I T

=l W& EPI/\FE HIES EE OEAFEE MREEHT  HEthil BEE WiEw HE

2016 w2017 m2018 m2019 m2020

B 4-2-1 2016~2020 & HLA T 2 amES # B S

T
B o 2 T 1CSGLA B MIN-ITIS &' 75 Bl ge 2=

FIMEEE S F o LR R E s B [ 4-2-1]) = AT AR E A
Pl F R ERAVEE s w OB S AN AR S B> 2020 § ART(AEEE 2 2
B OELIRTE B 28% ) 2020 § F 0 B EUEG 573.2 EyEdgaq- | Y 578.7 EiE{H
DR 10 ;BT A R ;as-}‘ugs » 2020 ' ¥ & ﬁ_?[] 214.9 E,7E 5 {H$% 2019
i AP BT 12.5% 5 K1 2020 oid 2 Tl T 2 ﬁa P =

s A g
L2 R

i
e
&
~ul
i
==
K
-
Qe
ANAR
7
V.'
'
103
AT
S
]J
-
P
(o]

\.IJ

B B BB SR R

47N B B > 2020 §' i B 134.8 HUER HRI S HFALUTE B S B o

12016 §' i B REDEF RS By =

PR R BB % e Ry e 39% 5 2020 i B G 50.2 B 5 ¢ g0 a R

4-4 BRI BOLE



mEBR

ﬁl
=

g %“E:tljvkh

$%ﬁ*%%ﬁﬁ?wipa
BB RO IS PO ] IR X St
T P R -i'u%_.arﬁ”?‘* ) RIEHE E

5 R

Z

b

i

BN

yeU R

>

}=7J

A SN

B X1 ) 3 3R AT [ o

P

~

EVAEIR IR IR P o ) R S e R R g U T % 0 2018 ' X
2.l bH*ﬁf@g £ ¢ (Intergovernmental Panel on Climate Change, IPCC)&' & B

is JE 2050 4
g > HW@”}“' d &

R T P Y R

1M

FRY Z IR e 5 B4 B (Net-zero Emissions)ad ENE: » 19 &6 5 {3 P

S BRI S ) b R 142 ) B B T

L

) TYBIZRIF S 2017 § ROFTRAITB[IDEE T K T 542

AL

B BRNBTER R Y ] SR ALYRE S ] S5 1] s 2004 2018 ' B E] 2025 ' AT
PO gUig g R,  PTIR QESREEE L0 20% 0 FRETSE T 542 ) F EAIRA

Lyt L ogx

E {8 E\K’
5 S B A

B 4T H TR PO 2020 ] ikas R 8L Ly i

.l" oya
e E &y

R 5 J W
Sporh E L B 2 g, SRS LB
S WRAER EIS R G2 > TS R l'ﬁ?@f%@ﬁ'ﬂﬁ Eag e w R
PR EEREEEO 25 g 2 G N L I AT R R B g R o B
A FIR M Eac iR SRR T’]%LTTVEJ:Q’%?}*;%‘%“PFJ e o o R E
ARE) S SR ERE B R (PR BT S0 e S RO > R
T B R S R e e R e s R RLERF I R kT Ee s o

- N ZZFFT T EREY
fi#e 1990 i R IfEp S alyR e R LY » {RIF BRI 8295 5% 34 (International
Energy Agency, IEA)BT &3 ei] "2 » = 2F = 2 42y P50 7 ) (Hydro) By = % 85 27

U EEE [ 4-3-1] #Rg 0 0 2010 ' RH s B e LG E R E
b SURON IR BT RETE S SR R B R e

PR

CHIT G

TR o

-_— =z

F=F EAXHRIN

4-13

IS S E5HR

http://www.itis.org.tw



mEBR

Fiy BRTRs

- O# e

B R E B FLRIR S S LSRRG 5 T R 2020 1 R4 TR 60

1 E S @RGSR 2 B #(Economic) ~ %= (Politcal) ~ ¢: (Social) % T3[ §5

(Technological)% V1 [ &5 2% ;é;gg'rgj :
- B 2 e R PEHSH B ) S Y

2020 * Fxf e ESEA TR E 2,498 BTE O LIS AR R L Y =
oo TS STE TATRAVELIE o Zo s [ BB F IR R GRS B

17

¥
2020 ' IR A RS AR, 1,443 BTE (L F 5f 0= 4R 57.8% o

2020 i AT K T ””T‘”@?’ G PSR R A P R S S
;:JJ a ;I\_E'y /\W‘J*@‘F&I&Uv:v)]"'j J J FJ& IF A'\LL.“-/G ’ “ "nJ |E7§§-‘«((j‘: I_ é;,%:]:}.“i:. ,:,J N é‘E,J
BN ’“L?‘ (s B a h o Bk 3 EA BIG 2 LG R R s

o -*’-'?fj‘fJ'“‘tf"j B BE I ER S B

|plﬂ.'

BEE TR 22020 v & Sf SR IR S R B SRR RO T O E R 2017
7 17 82 2020 ' 67 p TR E R 66 2T o Ty R i 5005 » S RIS S
RS R Iz 5 TYRM 2020 4 SR Y L (WS R S S S iR S BESL0)E
= %% 2019 ST 3.2% o

oo TRhe : ga s HresER it i‘i@%ﬁéi‘k%-ﬁ R

TG 5] 3 ALy L B o P B U AR SR 65 o
G 1E 8 :"'J—‘*i;_""? TR REIEE SRS AR - TRATBEROAIE PR S B T
di 7
== (“(’F"?JJ SRS [ R AR R g

FEEE s ] é::’!;%]g%j?ﬁ fadd 97 0 A s EIR BE I D B R

i) E RS R S ?QETHE"%QE%E@‘[% EraiE iR 4,

s

4

el ]

! m
[

‘\I‘H ES‘
[

‘_IZU

V) g B ) R B A B ] A4S R ERRL o
SRV SR @«figaj EBF 5 BRIIET = R s o% S BT B A AT IS e TR W

s IR R A R T

)
i
N,
UL
8
a5
*@E'
,E.
13
4
177
o
o
%
‘—
=
F]
S
"X
,c

ENE [BRERS 4-35

IS S E5HR

http://www.itis.org.tw



—

2% 'Y

>> BIRMBHMR <<

Il ol

REBR

2

ye
3

>> SEHBMR <<

IS A R R
i LB S (49 T0%874F S T T
BRI RIEE) > 2 gL F B

BITERR ST HE B R &
AL R N
AN S R R
BIE L F A E E 50% o

> 5 JJQIJ G L -]
BT 5 B P T
LI% BE B LA BF R, RpEe s
EAEHE L 1 U ES ST TE

| 5

>R A g Es R B %5 4,000~4,500
o E'Eﬁ%?; E 'J/‘ A=A
Peifg2 11 > R T Hs5 40 s
T o 8 ~ BT oy an S Ry A
BRE LT RS A / G ~ FIof ~ ZEES &4
I,'é{, o

>THBIE L RS ) PR AR B S R
R E| 1¢1H%wPJ%nf ¥
/F [{é'é‘é'%*,,'\ ,_"’(E, \? [E"_' &5
7 A7 & et Ay o R 2 B

[",R ©

FI o W dE TR e 1S
j@@ﬁ,MmIV%WOMMMA A S T R PP R %
CUEE T 20~ 25% o o WIS T[RRI B E 8
P RERAE R FE0 | L4 R NS wRph L LB
ﬁﬂ%LFﬂ’PH By 8 RUREITEI T H A A HTE MIT 9%
TS DRI TE CRRECY: TIE At -3 -
j’:’_" B4 ‘i'if'.‘J B EEeA- M
>> ERERM << > EXAiR <<
>RWF%/~WFW ARSI B R 5 BTG BB 5 5 o O 48 4 (DRDO) 51
A B AT K £ B B B L F ARV £ 01
B W SST G L4 L | ] 69 E LA F o L% DRDO -
TAfETEE S A4 anjh S ARIITIE RS S e > = 22,000 O
SRR P B PR RR R Bk o B A R OB L A A
> EEE LI R g E L | e Eh %V%F*‘ﬁ“@ °
VT 250 o E EBI M SR SLE AR > E R TR B A [ S B (HIP)
VI ISR PR > ) B -’ﬂ"*‘éf’ oy et 2 AT
"H ORI R R | 1A e £ 4 (TiBA V4 s i
ﬂ@n{. o DA A s AR S TR

ﬁﬂﬁﬁ@yﬁﬁo

BENRER

? Ej%a\}d—jy ﬂa 7
B2/ D B

5-1

I8 5551

http://www.itis.org.tw



2021 B RERFER

® DU 57 o ) O IG RE BY B O BN BB R R B4
BRSO R T ] £ B
B oA g o ““ﬁuxu “’Jé(’mnv) A%éjl*',‘
2] ¥4 & Ff:;;;‘ & SET ) ..
T, .-[lﬂ[
};?4’\’7\74‘ ’le 7
PSS G g B R s o R R B o

5-11 EEHE  HHUFT

IS SRR

http://www.itis.org.tw



(@)
c
=
=
)
S
Lo d
(%)
—+
I
—
c
w

REBR

Abstract of Titanium Industry

> > Global Market Overview <<

> > Taiwan’s Market Overview <<

> In the global market, the development
of the titanium metal market depends
on the aerospace industry (about 70%
of titanium demand belongs to this
application field). The main producing
countries are the United States and
Russia, and the United States is also
the largest consumer of titanium; and
Japan In mainland China, titanium is
mainly used in general industrial and
chemical industries, and its
consumption accounts for more than
50% of global production.

» Affected by the covid-19 epidemic,
the aerospace industry is facing
disconnection and uncertainty, which
affects the trading volume of new
commercial aircraft models and the
demand for titanium alloys, causing
the overall trend of global titanium
demand to decline. Japanese titanium
producer Toho Titanium cuts its
sponge titanium plant production, and
Russian VSMPO-AVISMA shipments
have also dropped by 20~25%.

»In addition to the shrinking of the
titanium material market caused by
the sharp decline in demand in the
aerospace industry, the decline in oil
prices has led to a decrease in
production and exploration, which
also put pressure on the Titanium
industrial demand for oil drilling and
chemical processing.

» Taiwan’s titanium metal demand is about
4,000-4,500 tons per year. Because
Taiwan only produces a small amount of
titanium rods, wires, plates and sheets, in
the absence of upstream raw materials
such as sponge titanium, most of
titanium ingots, titanium semi-finished
products and finished products are
imported from mainland China , Japan,
the United States and other titanium
plants.

»The main application of titanium in my
country is the aerospace industry. In
response to the establishment of a supply
chain system for related civil aviation
products in the aerospace industry, it has
established good cooperative relations
with world-renowned aerospace
manufacturers such as Boeing and
Airbus.

»The products of domestic industry are
developing towards diversification. In
addition to the aerospace field, the
application of biomedical products is
gradually deepening and diversifying,
including the use of laminated
manufacturing technology to produce
titanium alloy medical materials. The
people's livelihood is also beginning to
provide all-titanium alloy manufacturing
processes in conjunction with the
domestic supply chain on MIT food
safety appliances.
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»» Products and Technologies << » » Industrial Foresight <<

s109dsold

»In response to the exploration and

»The Defense Research and Development
Organization (DRDO) of India has
developed a near-isothermal forging

development of space applications,
new titanium alloys with higher and

higher  performance have been| technology that can be used to produce
developed successively, including | titanium alloy components for aero
boron-modified titanium alloys, | engines. Currently, DRDO is using this

tailor-made high-temperature titanium | forging technology to manufacture

alloys, and new grades for high strain

titanium alloy high-pressure compressor

rate  or ultra-high-speed impact| disks for aero engines on its 2,000-ton
applications. isothermal forging press.

» Taiwan's imports  of  high-end [>Russia and France are the first to
semiconductor targets account for| cooperate with the hot pressure
nearly 25% of the world. It is| equalization (HIP) method and cold
recommended that the domestic| spray technology to greatly improve the
titanium  industry should deploy | material properties, and increase the
titanium recycling technology and | tensile strength of titanium alloy
terminal applications as soon as| (Ti6Al4V) by 28 times. It has become

possible, and develop relevant process
technologies to achieve localization of
key materials in order to greatly
reduce the supply of raw materials in
the future Dependence of the country.

one of the key technologies in aviation,
automobile  manufacturing, electrical
engineering and medicine, and it is
expected that the results will be applied
to the development of new materials in
the medical industry.
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®In response to the new crown pneumonia epidemic in Europe and mainland

China, the related terminal application titanium industry chain disconnection
and regional migration phenomena, the government should actively guide the
establishment of a titanium mass production line that meets international
quality standards; product development can also be achieved through
government resources Intervene in coaching to get more research and
development momentum.

®For the titanium metal terminal application industry, the government should

coordinate with the technology and development schedule of each industry,
establish appropriate laws and regulations, so that the actual application of the
industry can be operated in practice, and counsel manufacturers to reduce their
economic conversion costs, and continue to deepen the terminal application
industry , Such as assisting medical material factories to obtain FDA
certification, guiding domestic aerospace component manufacturers to pass
international certification, and accelerating the expansion of international
markets.
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