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WHAT IS PETROCHEMISTRY

& WHY IS IT SO IMPORTANT 

TO MODERN LIFE
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Mass balance Showing Petrochemical is 

Standard of Circular Economics

Evolution or Revolution on Business Model

Past: Gasoline as Majority

Now: Dynamic balance between Gasoline & 

Chemicals

Future: Chemical as Majority?

Crude Oil

Transportation,

Industrial &

Heating Fuels

Refining Naphtha
7%

Petrochem

93%

100% Imported

Petroleum : Petrochemical=93:7

Refinery
10,000 KTA Oil

9,000 KTA Gasoline

1,000 KTA

Naphtha

Cracker

500 KTA Ethylene

250 KTA Propylene

60 KTA Butadiene

15 KTA Isoprene
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Everything comes From a Barrel of Oil

Benzene

Toluene

Ethylene

Propylene

Butadiene

Others
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P

Petrochemistry: 

Cornerstone for Modern Industry

2.5兆元

2016年
占全國工業

1/5

42.3萬

2015年

占16%

全國工業

LED燈彩妝品安全帽3C產品塑膠盒輪胎衣服

輔助新興產業發展

綠色
能源

生技
產業

精緻
農業

醫療
照顧

石化產業包含下游塑膠、橡膠、醫藥製品等齒葉

Output from 

Petrochemistry

Employment from 

Petrochemistry
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Evolution & Statu Quo of 

Taiwan’s Petroleum Industry

8
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72%

68%

32%
28%

US$403 billion

Statu Quo of Taiwan’s Petrochemical Industry

(2015)

 Total gross output of manufacturing sector in Taiwan is US$403billion in 2015.

 Total gross output of petrochemical industry is US$52billion, or 13% of total

gross output by all industries.

 Total 1,062 Companies, 66,000 employees

 Domestic Sales：Export = 55%：45%

Source：Department of 

Statistics, MOEA 

Petrochemical

Chemical

(Excluding Petrochemical)

US$52 billion

Other

Manufactory Industry
Chemical Industry
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Trends &Petrochemical Complex in Taiwan

1. 99% of domestic consumptions 

of coal, crude oil, and LNG are 

imported.

2. Petrochemical industry in Taiwan 

has been developed since 1960’.  

The current ethylene capacity is 

about 4.0 million tons/year.

3. Two Main Petrochemical 

Complex Groups, i.e., CPC group 

and Formosa Plastics 

group(FPG), are developed.

4. CPC, FPG, CCP and USI 

contribute ~60% of total 

production value for 

petrochemical industry in 

Taiwan. 

5. Chimei and LCY are the well-

known producers of  ABS and 

TPE worldwide, respectively.

CPC Taoyuan

Refinery

TouFen

Petrochemicals 

Location

FPG Mailiao Refinery 

Plant with No.6 

Naphtha Cracker

CPC Refining and 

Manufacturing 

Research Institute

Linyuan Industrial Park

New No3. and No4. 

Naphtha Crackers

Ren Da Petrochemical 

Industrial Park

1010
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兆
元
新
台
幣

年
0

0.5

1

1.5

2

58 64 70 76 82 88 94 100

Replacement
Reverse 

Integration

Downstream 

Move to China

FPC Group Fast Growing High Value 

Added

FPC #1 

Cracker

CPC #2 #3

Cracker

CPC #4 Cracker

WW No.12

FPC 

MiaLio
CPC #1 

Cracker

CPC #5 
Cracker

FPC #2 
Cracker

CPC #3 
Cracker

Initial 
Stage

Fast 
Growing

Environment 
Impact

FPC  
Burst

Pursuit 
of HVA

Termination of 

KG Project

Set up of PIPO

CPC #6 
Cracker

lift the ban
Of Cracker to 

China

Progress of Taiwan Petrochemicals

FPC  
hindered
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Capacities of Naphtha Crackers in Taiwan (2016)

Design

Capacity 

(kta)

Remark

C
P

C

New 

NC3 
720

NC4 365

NC5 465 Shutting down at the end of 2015

Total  Amount of 

CPC System
1,550

F
P

G

OL-1 700

OL-2 1,035

OL-3 1,200

Total Amount of 

FPG System
2,935

2015 

Total Amount
4,485

New NC3 + NC4 + NC5 + 

FPG1~3

2016 

Total Amount
4,020

- NC5 shut-down(End of 2015) 

(Decrease 465)

Note: The productivity of ethylene is calculated by design capacity.

Source: Petrochemical Industry Association of Taiwan
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Northern Taiwan

Central Taiwan

Southern Taiwan

Divided into 3 Maijor Group

Pan CPC system: based in Kaohsiung

FPC Group: Mainly Mia-Liao 

Park/HsinKang Park/Renwu Park

CCP Group: mainly Miaoli

區域-桃園、新竹、宜蘭
代表廠商-中油、遠東新世紀、新光合纖、長春、
久聯、台化..

生產原料-聚酯(PET) 、 TiO2、樹脂、對苯二甲酸
(PTA)

區域-苗栗、台中、彰化、南投
石化產業聚落-頭份石化中心(苗栗)

代表廠商-中石化、台氯、上緯
生產原料- 己內醯胺(CPL) 、聚氯乙烯(PVC) 、聚氨酯
(PU)、ABS橡膠、不飽和聚酯(UP)

區域-雲林、嘉義、台南、高雄
石化產業聚落- 台塑麥寮廠區(雲林) 、林園石化中心(高雄)、仁武/

大社石化中心(高雄) 、大發工業區(高雄)

代表廠商-台塑、台化、東展、奇美、中油、台聚、台橡、李長榮、
國喬、中纖、中美和、大連、東聯、長春、台石化…

生產原料-對苯二甲酸(PTA) 、 ABS橡膠、二甲苯、苯乙烯、丁二
烯橡膠 (SBR) 、聚乙烯(PE) 、聚丙烯(PP)、乙二醇(EG)

仁武/大社

雲林麥寮

大發

林園

仁德

嘉義新港

Chemical Industrial clusters in Taiwan
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Domestic Market & Industry Clusters

4

Taipei City (Design Headquarter)

‧ICT(Acer, ASUS, Foxconn…)

‧Automobile(Nextgen, Yulon…)

‧Biotechnology, Medical InstrumentsHsinchu Science Park & Taoyuan County

‧IC manufacturing 

‧Optoelectronics

‧Biotechnology 

‧Carbon Fiber Weaving: Chrong Yi Co. Ltd 

Industrial Park in Taichung & 

Nantou County

‧Semiconductor, Optoelectronics 

‧Sport Goods (Johnson, Giant..)

‧FRP(Topkey, Rockey Composite, Pontex..)

‧Aerospace/Wind Turbine Blade:AIDC/Swancor 

Industrial Park in Changhua/ 

Yunlin  County

‧Glass Fiber, Glass Fabrics(Taiwan Glass, NPC)
‧Carbon Fiber(Formosa)
‧Man-made Textile & Spinning:Formosa Taffeta 
‧Automobile: ARTC 

Southern Taiwan Science Park & 

Surrounding Industrial Parks

‧LCD cluster: Innolux

‧Automobile Parts:TYG,TYC

‧ Plastics & Plastic Processing: ChiMei Group

Kaohsiung Linhai, Dafa  Industrial 

Park

‧ Petrochemical, Iron and Steel Industry 
‧Yacht: Horizonyacht
‧Motorcycle: KYMCO
‧ICT: Catcher

Northern Taiwan: 

Mainly ICT, Textile, 

Automobile,  Medical 

Instruments industries

Southern Taiwan:

Mainly Screws & Nut, Metal, 

Petrochemical, Yacht 

industries

Central Taiwan:

Mainly Precision Machinery, 

Composite, Textiles, 

Automobile industries

1.5 hours N to S
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Advantages for Taiwan’s Petrochemical Industry: 

Complete Supply Chains and Clusters

Basic 

Petrochemical 

Products

Materials 

Used in 

Devices

Devices
High-tech

Products

LED

PV

Display

Source: ITRI-IEK.; MOEA R.O.C.-PIPO(2011/06)
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High crude oil price 

and limited resources

Constraints

Ecological and 

environmental concerns 

Expansions in emerging countries

(Middle east, China, ASEAN, 

India)

IMPACT ON 

PETROCHEMI

CAL INDUSTRY

NC5 shutdown

Termination of

Kuokuang

Petrochemical

project

Water scarcity 

and limited land 

Restriction on 

CO2 emissions

Shale gas in US and coal 

chemicals in China

Secure Market by Fast to Market

+

HIGH VALUE-ADDED IS THE ONLY 

SOLUTION.

Environmental

assessment

Challenges of the Petroleum Industry Now

16

Lack of New

Large Petrochemical 

Industry Park
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Government Policy－High Value-Added 

Petrochemicals 

17

Increase overall R&D 

expenses to 1% in 2016

Increase overall R&D 

expenses to 2% in 2020

Increase GDP by NTD $600 Billion

 Achieve 30% of Value-Added Rate (VAR)1 for 

individual high value-added petrochemical;

 Achieve 20% of VAR for overall petrochemicals in 

20202

20162012 2020

Note: 1. See the appendix for the formula for VAR.
2. VAR for overall petrochemicals in 2012 is 12 %.

17
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How to lead companies toward 

Transformation

18
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How USA Transforms_1
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How USA Transforms_2
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BASF KSF:

 Economic Scale

 Vertical Integration

 Lean Production

 Process: Green & 

High Efficiency

 Product : Functionalization

Business Segmentation

Basic 

Chemicals

Functional 

Chemicals

Functional 

Materials

Agricultural

Chemicals

Oil

產品內容
-石化原料
-化學單體
-中間體

產品內容
-染指/分散劑
-保養品
-保健品
-功能化學品

產品內容
-觸媒
-建材用化學品
-塗料
-功能材料

產品內容
-農業保護

原油及天然氣的
探勘/開採/銷售

University
Research 

Institute

Open Innovation

JV or JD 

with High 

Tech.

Industry

Chemical 

Process

Advanced 

Materials

Bio 

Tech
BASF
創新平台

21

2013 BASF Revenue:74.6 B EU(2.93兆新台幣)，Ethylene Capacity: 3,400 KTA

BASF  Rules of Innovation:

Globalization

Multi-Displine

Market Driving

 >70 Application Research Centers

 Open Innovation : JD with >300 

Research center

 Open Platform: with potential 

customers

agricultural

How BASF Keeps Innovative Power 
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0 5

Basic 

Chemical

s

Petrochemic

als

2%

4%

6%

8%

10%

12%

14%

10 15

Functional 

Materials

Functional 

Chemicals

石化
製品

Consumer 

Products

20 25 30

Industrial 

Products

毛
利
率

Revenues (1,000 Billion Yens)

資料來源:IDB\NRI

Japanese Way _ Portfolio Analysis

Starting from Core Competence

Mfg.Oriented 𝑴𝒂𝒓𝒌𝒆𝒕𝒊𝒏𝒈 𝑶𝒓𝒊𝒆𝒏𝒕𝒆𝒅 (Forecasting of future Life Style)

Mfg.OrientedTechnical Oriented (solution provider: as a platform)

From materials Devices System key components (functional Sheet/film)

From Industry Health care

(Analysis based on 74 companies Rev. >50 B Yen)
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Existed   

Business

Developing New 

Product

Developing 

New 

Application

Create New

Need 

現行
事業

新製品
開 發

新用途
開 拓

新需要
創 造

現行
事業

新製品
開 發

新用途
開 拓

新需要
創 造

Japanese Way: Nitto Denko

技
術

新
規

現
行

市場

新規現行

Enlarge Domain by Three 

New;

 New Application

 New Need

 New Product (Line)
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Innovation in Composites

Source:
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Taiwan’s advantages and models

25
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Fiber comes to sunset or Keeps Growing 

Far Eastern_Shin Pu 

Factories

Capacities:

Shin Pu 400 KTA PET

Lin Yuan : 350 KTA EG

YanZoe: 400 KTA EG

Kang Yin: 700 KTA PTA

Total : >2,000 KTA PET，
WW No.5
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Much more than just Fiber: PET

Starting  From  Clothes  PET Synthesis Then Produce EG & PTA

2nd Curve:

Mass Production moves to China

Taiwan  High Valued Development

Functional Fabrics

Food Packages & Industrial Packages (Bottles /Films /Sheets)

Optical Films 

3rd Growing Curves on-going:

PETPBTTPEE

From Consumer  3C  Railway Industry (Advanced Infrastructures)

denier：9000 meters length fiber how much weight

Wool ; 15 denier  /  Silk : 1 denier

寬達聯合

PBT

TPEE

PET
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→ Key Issue: High Purity Polyol

Anti Vibration 

Device

Anti Vibration 

Parts

End user 

Products

Application: Health care Elastomers/

Vehicle-anti vibration/ Sport Shoes

→Application service

Elastomers

From Materials to Device: TPEE

28

→ Fine Polymerization Process 

Control

→ Materials and 

Mechanical Design
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Another Taiwan Miracle : From Space to Shoes  

29

Initial Developed by TWN On Going Note

SBS by Philips Replace PVC on Shoes Waterproof Mat

SEBS Replace Rubber/Poly 

blend with EVA

Sport Shoes/ 3D Printing

SBR

SEBS
SBS

https://en.wikipedia.org/wiki/File:SBSstructure.svg
https://en.wikipedia.org/wiki/File:SBSstructure.svg
https://en.wikipedia.org/wiki/File:CrystTPE.svg
https://en.wikipedia.org/wiki/File:CrystTPE.svg
https://en.wikipedia.org/wiki/File:SBRwithexplicitC.png
https://en.wikipedia.org/wiki/File:SBRwithexplicitC.png
http://www.google.com.tw/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj2wbXNuZ_XAhUGO7wKHSp4ADkQjRwIBw&url=http://blog.sina.com.cn/s/blog_66d5c725010188cq.html&psig=AOvVaw1YGsLcjbEiFtoJWhGosRGD&ust=1509696942492673
http://www.google.com.tw/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj2wbXNuZ_XAhUGO7wKHSp4ADkQjRwIBw&url=http://blog.sina.com.cn/s/blog_66d5c725010188cq.html&psig=AOvVaw1YGsLcjbEiFtoJWhGosRGD&ust=1509696942492673
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From Rubber To Optical Polymer

30
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On Going Revolution of Chi  Mei_1

31

1960 PMMA Processing 1965 PE Processed (Chi-Lin/JV 

with Mitsubishi)

1968 Poly Chemical PS 

Polymerization

Year Products Notes

1969 GPS/HPS/EPS

1976 Produces ABS monthly capacity of 200 tons 

1980 PMMA pellet and panel Acquires technology

1981 Produces AS

1994 ABS WW No.1 annual capacity exceeds 800,000 tons

1995 Produces TPE

1998 Produves LCD chemical  

1999 Produces PC CO2 process/JV wiyh Asahi Kasei/a new "non-

phosgene, no solvent" method

2009 phosphor used in LEDs 
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Chi-Mei: A Leading Innovator_2

32
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PS+PMMA made LCD Bigger but Thinnest

Chi-Mei Solution:

Block copolymerization with MMA 

and Styrene

超窄邊框電視

3D TV

4K TV

Issue

Poor size Stability and Humidity 

resistance of PMMA

Records:

 Applied 13 Patents (3 approved)

 Light guide plate > 60 % WW market 

share
Curved 

TV
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Fashion is my name! Circular Textiles in Taiwan
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adidas與致力於創意環保的Parley公
司宣布合作，將會推出一款以海洋廢
棄物和深海刺網為原料的運動鞋。
據悉，adidas推出的環保運動鞋就將
以這次收繳的漁網作為原料，鞋面採
用海洋垃圾中的塑料和真正的綠色漁
網，而鞋底將會採用其他的可持續材
料。這款鞋子是不是會大規模生產還
未可知，但是adidas承諾最遲會在
2016年開始使用環保纖維作為原材料

E-TPU輕量化具彈性的發泡泡沫珠已應用於台灣製鞋業生產目前市面最流

行之Adidas Energy Boost 跑鞋（「爆米花」鞋）

Fashion is my name! Circular Textiles- adidas
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Conclusion

36
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Why Taiwan?

2

6 Major Emerging 

Industries

6. Incentives Programs

Investment 

Advantages
5. Tax Incentive

3.Access to Skilled  

Talent & Solid Industry 

Experience 

1. Complete 

Supply Chain 

2. Domestic & Overseas 

Market

4.IP Protection

7. Strong Support Team 

Why choose Taiwan?
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Fast to Market (From Bench to Demo. Plant)
Initiative: A Comp. has developed a new catalyst and tried to apply 

this catalyst to produce a Optical Polymer  

Stage Location Progress Comment

Lab. Scale A comp. Select suitable catalyst 

and proper condition

A comp. RD 

Bench Taiwan/ITRI Optimize catalyst A comp. applied and 

approved by TWN 

MOEA  RD Center 

Project

Pilot Plant Taiwan/B comp Pilot Funded by MOEA

Pre-

Marketing

A comp + C/D/E Taiwan 

users

Light guiding plate

Optical compensation 

film

Funded by MOEA

Licensing

and Demo 

Plant

A comp Licensing to G 

G comp gained a pilot plant 

funding from MOEA

Start commercial test 

with end users (under 

going)

Funded by MOEA
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5 Steps of R&D Strategy –

High Value-Added Petrochemicals Promotion

39

Establish R&D Center

Organize Alliance 
for Key Material Research

Organize Alliance for
Product Application Research 

Assist to set 
Manufacturing Plant

Assist Pilot Production 

• To improve R&D Ability of Enterprise

• To Cultivate R&D Talents 

• A vertical integration of industry research 

resource to develop key material

• To establish pilot plant

• To reduce risks as final formal production

• To integrate downstream industry for 

extending final application

• To remove barriers of manufacturing plant 

investment and establishment

Source: PIPO, MOEA
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Government R&D Incentives

40

1. Special Tax Refund for High Level R&D Investment

－Part of R&D investment can be applied for a tax refund (Max 15%). 

2. Encourage Taiwan Companies to establish R&D Center Project

－To support a hiring of R&D talents and of consultant 

3. A+ Industrial Innovation R&D Project

－To support joint venture (R&D) between with companies and/or with 1 company 

and 1 research institution

4. Global Innovation Partnership Initiative Project

－To support foreign companies establishing R&D centers which links local 

industry

5. The Promotion Project for Insufficiency Link of Key Chemical Materials

－To support companies for investment in R&D and trials for pilot program

Tax Credit Rate Total Corporation Credit Amount

15% 30%

Source: IDB, Doit of 

MOEA, and MOF 
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IP Protection

 Enacted Intellectual Property Court 

Organic  Act and Intellectual Property 

Case Adjudication Act.

 Intellectual Property Court in 

operation. Organized Intellectual 

Property Rights Police Team

Mature and complete trademark, 

patent and copyright laws. 

7
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 Corporate income tax is reduced from 25% to 17%, starting from the year of 2010. 

 Offset or Refund of Duties and Taxes for Raw Materials for Export Products 

 Tax for the imported raw material processed in Taiwan for exported could be 

offset or refunded.

Tax Incentive

Taiwan Japan Thailand China South Korea

Corporate Income Tax 17% 34.62% 20% 25% 24.20%

Value-added Business Tax 5% 8% 7% 17% 10%

8
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 R&D Subsidies

15% of a company’s R&D expenditures may be claimed as a deductible  expense  

against the current fiscal year’s payable business income tax.

 Tariff-free treatment for importing specific machineries

Importing machinery which can not yet be manufactured domestically may   

enjoy tariff-free treatment.

 Tax exemption on licensee fees paid overseas 

A company imports new production technologies / products which uses patent, 

trademark,  or other special right owned by a foreign profit-seeking business 

may enjoy tax exemption on the licensee fee paid to the foreign profit-seeking 

business.

9

Incentive Programs
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Global Innovation Partnership Initiatives

R & D Incentive Programs_2
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Global Innovation Partnership Initiatives

R & D Incentive Programs_3
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Taiwan, your best partner 

in Petrochemical  Industry 

InvesTaiwan

Your gateway to the Asia & 

World !

Maybe Now you can 

Call me David Go A Way

Not David Go Away!


