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I am honored to be one of the speakers in this relevant and timely summit of Women Engineers. Let me greet the 

officers and members of PTC as well as guests and colleagues in the engineering profession. I hope my presentation will 

give justice to the topic assigned to me, Steering Women Engineers in Industry 4.0. I am sure, you have heard countless 

times about ID4.0. I strive to add to the numerous materials that you might have read, heard and developed. Hence the 

materials that are included are intended to develop appreciation of the reasons why women engineers should be 

engaged in preparing themselves and the engineering profession for the challenges brought by ID4.0.
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OUTLINE

1. Industrial Evolution

2. 4th Industrial Revolution

3. Impact 

4. Opportunities

5. Conclusion

6. Bridging the Gap

The topic on Industry 4.0 has been widely discussed and is a very broad one to cover. 

I would like to focus my talk to the outline presented with emphasis on opportunities 

for women engineers.
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Industrial Evolution
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2. Industrial revolution 

The arrival of electricity and 

mass production

1. First industrial revolution – 1760 to 1840 - Ushered in Mechanical production obtained by 

water and steam; railways and steam engine

2. Second industrial revolution – 1870 to 1940 - Arrival of electricity and mass production

3. Third industrial revolution – 1960 to 2010  - characterized by machine automation 

through the use of electronics, computers, personal devices, and internet

4. Fourth industrial revolution - integrates IT systems with physical systems to get cyber 

physical system that brings the real world into virtual reality
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Today’s Factory

www.academia.edu/36867338/Securing_the_future_of_
German_manufacturing_industry_Recommendations_fo
r_implementing_the_strategic_initiative_INDUSTRIE_4.0
_Final_report_of_the_Industrie_4.0_Working_Group

Today’s automotive industry is characterized by static production lines (with 

predefined sequences) which are hard to reconfigure to make new product 

variants…As a result, it is not possible to incorporate individual customer 

requests to include an element from another product group made by the 

same company…
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Tomorrow’s Factory

The dynamic reconfiguration of production lines makes it possible to mix and match the 

equipment with which vehicles are fitted; furthermore, individual variations (e.g. fitting a seat 

from another vehicle series) can be implemented at any time in response to logistical issues 

(such as bottlenecks) without being constrained by centrally prescribed timings.

5



Industry 4.0: Building blocks

Industry 4.0

Autonomous 
Robots

Simulation

Horizontal 
and vertical 

system 
integration

Industrial 
internet of 

Things

Cyber 
Security

Additive Mfg

Augmented 
reality

Big data 
analytics

1. Autonomous robots – processing  managed by intelligent factory to handle risky and difficult jobs

2. Simulation systems and software – simulate business systems

3. Horizontal and vertical integration – cross company data integration based on data transfer standards

4. Industrial internet of things – With IoT, enterprises can supervise their every product in real time and 

manage their logistics architecture

5. Cyber-security - data are transmitted digitally  in tightened  IT security systems 

6. Additive Manufacturing - constructing  prototypes  leading to more personalized demands of customers

7. Augmented reality - –new educational models exploit increased reality technology

8. Big data analytics – Logistics 4.0  implies a huge increase of variety, volume and velocity of data creation 

because of the advances in sensor technology and the products containing computed capacities
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Industry 4.0: The State of the Art

7 keywords that characterized Industry 4.0 in 
274 published research articles

1.Cyber-physical systems (CPS)

2.Big data or digitization 

3.Internet of  Things (IOT) or wireless

4.Automation or artificial intelligence (AI) or robotics

5.Additive manufacturing or 3D printers

6.Cloud

7.Simulation/augmented/virtual

When Industry 4.0 is discussed in various academic papers, there are 7 key concepts that commonly characterize the 

“state of the art” of the 4th industrial revolution. These are:

- cyber-physical systems

- Digitization

- Internet of things or IOT

- Automation, artificial intelligence and robotics

- Additive manufacturing

- Cloud computing, and 

- Simulation/ augmented and virtual reality

Of particular importance are the first 2, which I would like to discuss with some detail.
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Emphasis: What is CPS?

A cyber-physical system (CPS) is a system of  collaborating computational 
elements controlling physical entities. CPS is a physical and engineered system 
whose operations are monitored, coordinated, controlled and integrated by a 
computing and communication core. It allows us to add capabilities to physical 
systems by merging computing and communication with physical processes.

CPS benefits: 

• Safer and more efficient systems 

• Reduce the cost of building and operating the systems 

• Build complex systems that provide new capabilities

• Reduced cost of computation, networking, and sensing 

• Enables national or global scale CPS’s
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Digital Enterprise

Entire value chain is digitized and integrated

The digitization of the enterprise system life cycle from product design to production and of 

utilization support services provides opportunities that would not have been possible under the 

conventional, non-digitized value chain.
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Impacting all aspects of value chain

The digitization impacts all aspects of the product or service value chain, including the support 

services across the enterprise.
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Impact of  Industry 4.0
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Impact  to ECONOMY

� Growth

� Ageing

� Productivity

� Employment

� Labor substitution

� The nature of Work

Growth – thriving industries, higher GDP, etc…

Ageing – difficulty of ageing population to adopt rapid changes

Productivity – less input but high output

Employment – increase or decrease employment, security

Labor substitution – robots

The nature of Work – cyber physical, techno savvy



Impact to BUSINESS

� Customer expectations

� Data enhanced products

� Collaborative innovation

� New operating models

Combining digital, physical and biological worlds

Customer expectations – cus.tomization, personalized, fast, etc

Data enhanced products – multiple capability and smart gadgets

Collaborative innovation – collaboration of various experts from different fields

New operating models – integration of IT 



Impact to NATIONAL & GLOBAL, 

SOCIETY, & INDIVIDUAL

� National & Global

� Governments

� Countries, regions & cities

� International security

� Society

� Inequality

� Community

� The Individual

� Identity, morality & ethics

� Human connection



Opportunities
1. Business 

• efficiency – savings in raw materials

• productivity – intelligent technologies with high productivity

• flexibility – use of  cyber-physical systems

2. Eco-sustainable production – innovation and green 

3. New skills - computer science, automatic learning, artificial 

intelligence
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Opportunities
4. Education 

1. Courses required for the introduction of  the systems 

behind the factory of  the future

2. Computer courses and foreign language be made 

mandatory

3. Industry and academe collaboration is strenghtend

4. Extension of  summer schools with enhanced programs 
are offered

5. Increase of  enrolment in STEM track is pushed
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Opportunities

5. Work transition

1. Professional development courses 

2. Workshops to strengthen skills and qualifications

3. Soft skills development

6. Continuous training – life-long learning
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Opportunities
Top 10 Skills to be relevant in Industry 4.0
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Conclusion:

1. The key to cultivating an innovative 
mindset is not dictating templates 
but rather empowering 
students/women to learn.
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Conclusion:

2. To successfully benefit in Industry 4.0 

and in  producing value-added high 
technology products, increasing 

women’s participation in business, 
education and policy-making is a 

critical and urgent matter.
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Conclusion:

3. Countries which enforce inclusive 
and innovative policies will leapfrog 
forward and achieve outstanding 
performance and results in the era 
of  Industry 4.0.
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Bridging the gap:
Women Engineers ( just like anyone else) 

must:

1. Take advantage of the new opportunities

2. Be flexible and agile so as not to miss the 
boat, jump in the bandwagon at the right  
time

3. Influence the government, private sector, 
academia and civil society to embrace the 
Industry 4.0

1. 
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Bridging the gap:

4.Act to address urgently and effectively, 

through changes in curriculum, 
current mismatch between technology 

and education system 

5.Perhaps more importantly, as women 
engineers, we must adopt  changing 
attitudes 
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Thank you.

Presentation title
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