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疫情之後貿易戰起全球產業鏈重構中…
「話說天下大勢，分久必合，合久必分…」

Source: Double Helix model (Fine & Whitney, 1996)
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產業演化有不同脈動速度clock speed



疫情之後貿易戰起全球產業鏈重構中…
「話說天下大勢，分久必合，合久必分…」

Source: Double Helix model (Fine & Whitney, 1996)

垂
直
整
合

水
平
分
工

虛
擬
垂
直
整
合

產業演化有不同脈動速度clock speed



四次工業革命
1st: steam-powered mechanical manufacturing facilities

2nd: electrically powered mass production/production line

3rd : IC and IT to achieve automation

4th : (today)- Cyber-Physical Systems 
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*Source: Federal Ministry of Education and Research (2013), "Securing the future of 
German manufacturing industry recommendation the strategic initiative INDUSTRIE 4.0 
final report of the industrie 4.0 working group," National Academy of Science and 
Engineering.

Enabling Technologies (0 -> 1)
1st: Watt steam engine (James von Breda 

Watt)
3rd :電晶體 (1947/ Bardeen, Brattain, and 

Shockley, 1956 Nobel Prize)
3rd : IC (Jack Kilby, 1958/ 2000 Nobel Prize)
3rd : programmable logic controller (PLC) 

Modicon (modular digital controller) 
(Dick Morley 1968)



Industry 2.0 (1-> 10..0? )/ ~80 years 

The Second Industrial Revolution, also known as the Technological Revolution,[1] was a 
phase of the larger Industrial Revolution corresponding to the latter half of the 19th 
century, sometime between 1840 and 1860 until World War I. It is considered to have 
begun around the time of the introduction of Bessemer steel in the 1850s and culminated 
in early factory electrification, mass production and the production line. (Wikipedia)

5
Taylorism (1911): Scientific Management (Industrial Engineering)

https://en.wikipedia.org/wiki/Second_Industrial_Revolution#cite_note-1
https://en.wikipedia.org/wiki/Industrial_Revolution
https://en.wikipedia.org/wiki/World_War_I
https://en.wikipedia.org/wiki/Bessemer_process
https://en.wikipedia.org/wiki/Electrification
https://en.wikipedia.org/wiki/Mass_production
https://en.wikipedia.org/wiki/Production_line


管理財 vs. 機會財

「在台灣經營企業二十多年的經驗

發現，台灣最需要的是管理
技術和人才... 」

台積電創辦人張忠謀 2008.4.18

TSMC Vision:
1. be a technology leader
2. be the manufacturing leader
3. be the most reputable, 

service-oriented and 
maximum-total-benefits
silicon foundry



工業革命：
價值重分配與生態系統的競爭



工業3.5：混合策略與破壞性創新
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Source: 《工業3.5：台灣企業邁向智慧
製造與數位決策的戰略》(簡禎富，2019)

台灣企業維新與數位轉型
• 德先生：公司治理與決策
• 賽先生：科學管理與分析



台灣製造解決方案輸出和領導新興國家契機



藍湖：「利潤高但市場(TAM)不夠大到吸引跨國大企業來競爭」

更貼近不同客戶的需求將藍海/大市場碎化成藍湖/藍池塘（隱形冠軍）

藉助AI大數據為破壞性創新技術提高競爭門檻（高築牆 廣積糧 緩稱王）

藍湖策略(Blue Lakes Strategy) vs. 藍海
- 攔 (先進工業國家重回製造)胡 



產學研共生的生態系統和互利加乘的鏈結機制

Source: DOI: 10.1111/jiec.12171



「產業醫生 Dr. Fab」
分析服務產業化

(Analytics as a Service)
台灣產業轉型升級需要

完整的健康醫療體系!!!



工業3.5+台灣製造典範的機遇與產官學研合作
子曰：「言而無文，行之不遠」

tsmc way: Industry 3.5+

837,000 項結果

Toyota Way: Industry 2.0+

21,300,000 項結果

12  Harvard Case Studies
by Chen-Fu Chien 簡禎富

Chen-Fu Chien 



野人獻曝懇請不吝賜教

cfchien@mx.nthu.edu.tw
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