Alx

EBLAMEFRSEHLNEMERER

Opportunities and Strategies on High-Value-Added
Products of Petrochemical Industry in Taiwan

fF& * SoiRal - B
MELHE ~ BT
215

RELEN ¢ REBRR
MATEAL © BAEAAN TR HA R
ERSEEBRMR RO

R FE KB 100 & 10 R




i =

AR 2Bl EEN IR AESE L — > 2010 FEFEZES 1.82 JiT
Mol - OfbERMEZEMR TERMME #8E  REXCER
MoE - A bR AT AR R o~ W s M FEIT o B eE TR - AR AR
TEENAERRRERTTME  OLEXEEZRBERZR A
BE o AN o ST BB Ao b S T o AR B SR AR (RO e 0 DA
o B A o 5k HL T 4 DR A B L BT A RE RV 0 D L B ER AR R 0
A fbEEFERKRENE - KNtk - WEAEEFER T Hil 5 A E LY
A EERIAT 85 Oh  BERE B A0 (B 2 = (AL DTSRG B o 52 o e E R R
A % e = E AL AT A MR - SCIR T i A SE T R -

[ 5% 1 B 2 O o R 5 R Ao 2 A T s AL A 2 R OR e o H AR 3
HER B B SR R BB R E RIS R E L EME EEA
AR B AL 5 BN 28 a0+ B L (BASF) ~ 47 i & (DSM) - ST 4 3% il
S HL R S EEE s HIBE % > PG EASALEMINRES 5 &
] £ 3358 O B oK T R AR SR Ry AR 2 0 LE R RALE R BERS A HAR -
s ] IR AT R T bh B S B A E A 0 A 2011 4F 2 H IEZUEE) " World Class
300 Project ; » Ji % S ZEH A3 - K2 2@ BB & R -

H B & P8 b 7E 5% %8 Jre 0 BR S IRr [T 3B TR1 R 2R B A AL /A SR AE K5
£ A EE il B I B 53 B AT - S8 3 DUAE B P 5 il K B A b A 3l Y %
HH RS - SO PR ST BB XN B A b B OB B T & EK
AR AL EE ST 5 2 B E B - s - TRBI A b A A Bl Bl ok B E
N Jg X Be It - RITAT A e s ey

0-1 RHERT - BIELSE



B ALEE SRS E LAY R S B R

2011 4% 6 F » B L7 M T Ml 76 2 7 M AL 7 T B0 15 A 7 28 o
B LA - ) 7 B (0 5 306 s 5 {1 7 i+ 6 3T ¢ (1)2016
F i 7 S 8 8 A PR BRI 1% 5 (2)2020 4 75 1 2 3 BF 2 4 A LK
1 2% 5 (3)2020 4 % 8 7 {1 75 22 I 018 (B K A5 20% » {1 o 3880 75 (L
e (e At 2 s B A

B T SEBIBOM R0 ER - 03 8 R o (B AL 7 A O
B B DD R I ROR o 6 6 (L SR R A S s S fETR
e 7 B 9 5 70 L 7 3 S O S K T LR A o A
K B R IR (A 30%:2 78 % =SBl T - A R B SE T IR
Y A K -

B TR E 2 B M T R o AR B G M Mg
R 48 7 5 ) L B B T AR - SRR R R K
REE SEATAL K~ WSS 49 (Liquid Crystal Polymer, LCP) « % Z, 1 B
(Polyvinyl Alcohol, PVA){R & s TAC (= T i it 32 ) IUR AL ~ 7k
B EA R~ TR B B TR« LED FRWIMAIE k5 A v (L S I -
15 _F e H b o A B BRI A BYRE A PR S Z R R 2 R S R
(Ethylene-Vinyl AcCetate ; EVA)E! bk} » $2 Hi 2 % 16 A 5 A 76 it 19 74
4 B B S R

KREGLELRSECRENEE  GLEEEEEREUFNT] S
BUSCHE o E BT WO R R G L h o B R TR o B
B B ¢ (DBRIL T 2 L BN A L B e 2
T 2 SR B LA (RS S 1 Bl A
2 (2L T 20 08 D 6 2 10 B~ tp BRI USOUAS © PR AL R @ AT (QRROL
PR R B R TR0 o B (S A B A R 0

WRHERTE » BAENLATT 0-2



IS

e A ERE W 5T - B H B RS R Al R

. 42 G g e A R A e I Bk A T A S W SR B o8 B A~ N OROHT L
SEAHB Z AR~ AL I E R KR 30% M F = HAZ T - &
o B IR VYR B A af - RS ¢ ()75 K0T B = SE P s B S AT~ (2) BB
ARFEF A ZIFER (A0 2 C5~ CO REATAMBL) ~ G)F MR (U - 48
MoE > mERE TEBE ~ BB KR » (4)& IR B £ 1E 7 b
(an : HEE T > iR HEE RS -

U SIEEEHNOLERSEARRAHER ZPZET] - 8O
feER S EAHEE/NEIGEE > ST EVRNRR GRS ZiR
AL SR E AL HE S /N A RS - 32 (U FHRE & IR A TR B 5 & e T
MOREEA B R RB R oL o IR R R B A L T 3 R GRE R
= e

- HETER B G LR E W & A L E R - E AR R AR E - BURRY
SEFRHE T3 5 PO EY B T A v B B AT B AR R R R
FAREEVESCRILE > ERBUFREEREEER - FR G GEEE & E
feF e -

EEEBIOEEREMNINEER  ERRFBFREBEEZ — - 2555
A I 22 0 A A SE PR (8 {5 3R - 5T %E 2020 4 3 B 1k 2 S I n 8 B R &
F] 20% -

0-3 WRAERTH » BIEILASE



B ALEE SRS E LAY R S B R

Abstract

The petrochemical industry is a trillion dollar industry among other
essential ones in Taiwan, and it has produced NTD$1.82 trillion worth of gross
output in 2010. Aside from GDP contribution, the survival of many industries
also depends on the petrochemical industry. For example, development of the
textile, construction and automobile industries relies on raw petrochemical
materials that are also consumed by the downstream as well as and high-tech
industries such as PCs, monitors, and mobile communication devices. Thus, the
petrochemical industry has always been the foundation of industrial development
in Taiwan. However, not long ago, the petrochemical industry has faced difficult
challenges from all fronts - price pressure of raw materials from countries of the
Middle East; threats of the petrochemical production capacity rapidly augmented
in China powered by its. strong . economic development; and trends of
environmental protection, just to name a few. This has caused investment barriers
to expand the production capacity for the petrochemical industry in Taiwan. Thus,
in addition to focusing on manufacturing and marketing current petrochemical
products, the industry also needs to develop high value added (HVA) products to
alleviate threats from emerging countries and develop derived HVA produces to
facilitate the upgrade process for the downstream industries.

Many countries have already started to emphasize on the development of
HVA products in their petrochemical industry. For example, Japanese enterprises
are now focusing on developing critical materials utilized in high-tech products,

and they have already occupied key positions in the supply chain for the high-tech
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industry in the world. European enterprises such as BASF or Dow Chemical have
span off divisions responsible for mass manufactured petrochemical products and
shifted their business focus to HVA development. South Korea enterprises have
reached consensus on industries that their government should place a great
emphasis on to attain the goal of strengthening the industrial chain. To facilitate
expansion effort for its enterprises, the government of South Korea has officially
launched the World Cass 300 Project in February 2011. All enterprises approved
for this project will receive resource assistances from the government.

It is critical timing now for our petrochemical industry, since 1) the mass
manufactured goods that have long been focused on by our petrochemical
industry have reached the maturity stage; 2) it Is very difficult to find suitable
locations in Taiwan for the industry to expand their capacity; and 3) the Middle
East and emerging countries have started to supply upstream materials. It is
foreseeable that our competitiveness.in the market of mass manufactured goods
will be largely impacted. However, if our petrochemical industry can improve
their level of technical capacities and product values, then they can more
effectively handle paradigm shifts occurring in the industrial environment
worldwide.

In June 2011, the government announced to emphasize the HVA
development as the goal of development for the petrochemical industry, defined
that products with a value added ratio of 30% are HVA products and set the phase
objectives for the industry: 1) increase the R&D expenditure to greater than 1% in
the petrochemical industry by 2016; 2) increase the R&D expenditure to greater

than 2% in the petrochemical industry by 2020; and 3) increase the value added
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ratio to greater than 20% by 2020.

To achieve the goals set by the government, assisting the industry in
selecting HVA products will be an effective start. Under the three principles
(strengthening the product completeness for the supply chain of our strong
industry in Taiwan; materials for the six major emerging industries; and product
with a HVA ratio greater than 30%,) it is suggested that the industry develops
products in the four proposed categories as their priority.

To provide the industry with insights about prospective products full
of lucrative potential, this study has invited digital experts and renowned
scholars to analyze and propose a list of products based on their
experiences and market sensitivity. These products include: products
pertaining to the solar energy industry; Liquid Crystal Polymer, or LCP;
Polyvinyl Alcohol,” PVA; substitute TAC materials; water treatment
materials; component materials of wind power generators; plastics of LED
lights; and HVA products. Out of all the possibilities just mentioned, this
study will focus on Ethylene-Vinyl Acetate, or EVA, which is most
essential to the solar energy industry, in order to analyze business
opportunities and provide strategic recommendations.

Compared to other countries, the HVA development in the petrochemical
industry in Taiwan is rather slow. Thereby, facing formidable competition in the
global market, our industry will need guidance and support from the government
in order to successfully upgrade their core competency. The measures and
facilitating efforts from the government include: 1) assemble the HVA Committee

to stimulate the R&D momentum in the petrochemical industry and facilitate
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strategic alliances, establish information platform, facilitate international

collaboration, recruit oversea petrochemical professionals and acquire advanced

technologies, introduce incentives such as RD grants, assist the industry in

securing material sources and strengthen corporate social responsibilities; 2)

establish the pilot test and certification center and provide generic technology and

pilot production equipments.
This study has provided the following conclusions:

1. Under the three principles (strengthening the product completeness for the
supply chain of our strong industry in Taiwan; materials for the six major
emerging industries; and product with a HVA ratio greater than 30%,) it is
suggested that the industry develops products in the four proposed categories
as their priority: 1) materials for six major emerging industries; 2)
underutilized materials - ex. C5, C9 and derivatives; 3) new materials - ex.
biomass materials, high performance and special spec industrial plastics and
rubbers and their materials; and 4) import alternatives/localized materials (ex.
IT, textile and fiber products and so on).

2. Government directives and supports are very important and influential in the
HVA development in the petrochemical industry: via HVA committee, the
government can provide clear development directions for the industry and
necessary resource support; via pilot test and certification center, the industry
can shorten lead time for HVA development, pilot production and certification.

3. Currently the R&D expenditure in the petrochemical industry is relatively low.
Through incentive programs sponsored by DolT, Ministry of Economic Affairs,

regulatory means such as the Industrial Technology Development Program,
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new products directives and grants consulting programs provided by the IDB,
the industrial RD expenditure will be increased to attain the phase objectives
set by the government and the HVA development in the petrochemical industry
will be accelerated.

4. Raising the value added ratio in the petrochemical industry.is now one of the
policy objectives set by the government. Referring to the HVA ratio in the
petrochemical industry in other advanced countries, the government has set the

HVA ratio for the petrochemical industry in Taiwan to be 20% by 2020.
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