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INDUSTRY 4.0
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Konsep revolusi industri 4.0 pertama kali diperkenalkan oleh Profesor Klaus Schwab.

Ekonom terkenal asal Jerman itu menulis dalam bukunya, The Fourth Industrial
Revolution bahwa konsep itu telah mengubah hidup dan kerja manusia.

What is the Fourth Industrial Revolution?', 'What will change what?', 'How will it affect

us,' and 'How can we use it for public interest?’. The idea and strategy of those who

have clearly recognized the era of the Fourth Industrial Revolution, such as

intellectuals and businessmen who are in the forefront of each field and area, and

who have started to worry and prepare for it

Professor Klaus Schwab : Founder and Executive Chairman of the World Economic

Forum



Overall, The Fourth Industrial Revolution consists of three main parts: the history of the industrial revolution; what the

revolution’s drivers are; and its impacts towards society’s lives. In the first part, Schwab explained the many phases of

the industrial revolution up to the current one, which is the fourth industrial revolution. We started from the steam

engine to what we have now. Basically, the third revolution is the phase at which computers were created. Previously,

computers need a large room for storage, but it has now become smaller and could fit on our table and our lap. So,

what is the fourth industrial revolution? That is when technology blurs the borders between our physical, biological,

and digital lives.

In the second part, Schwab explains what caused the emergence of the fourth industrial revolution. He divided the reasons into
three clusters: physical, biological, and digital. His arguments are based on the research of the World Economic Forum and other
organizations. In the physical cluster, he mentioned four manifestations of the fourth industrial revolution: driverless vehicles, 3D
printing, robotics, and new materials. In the biological cluster, technology has allowed us to create unprecedented innovations
from genes editing to bioprinting—that we previously can only see in the movies. Lastly, in the digital cluster, the creation of the
Internet of Things (IoT) technologies has assisted the emergence of this revolution. By using our smartphones and the Internet,
all devices become connected and creates a new relationship called hyperconnectivity.

We cannot deny indeed that the presence and advancements of technology brings a new stage of our lives. But does it make our
daily activities easier? Absolutely. However, these manifestations do bring another kind of impact into our lives. The author
describes the impact of the fourth industrial revolution in detail in the third chapter of his book. The discussion starts with the
economic sector, and move on to the business, government, social, and the specific impacts on individuals. It is not a new issue
that robotics brings vulnerability to the workforce. However, robots will not replace humans. Schwab mentions that the fourth
industrial revolution will provide an opportunity for human labor to improve cognition and affection so that humans and robots
can work together. Furthermore, it is essential for us to create labor empowerment amid the existing disruption.

Book Review



DEFINITION INDUSTRY 4.0
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An approach to control production process by providing real time synchronization of 
flows and by enabling unitary & customize production (Kohler & Weiz, 2016) 

Internet & supporting technologies serve as backbone to integrate physical objects, 
human actors, intelligent machines, product lines and processes to form a new kind of 
intelligent, networked and agile value chain (Schumacher, Erol & Sihn, 2016) 

A general concept enabling manufacturing with elements of tactical intelligence using 
advanced IOT, cloud & big data technology (Trappey et al., 2016) 



Tahap-Tahap Revolusi Industri

1800 1900 2000 now

Penemuan Mesin
Uap mendorong
munculnya kapal
uap, kereta api, dll

Penemuan listrik
(energi) dan alat
telekomunikasi yang 
meningkatkan
produksi barang

Inovasi teknologi
informasi, 
komersialiasi
personal computer, 
dll.

Revolusi Industri ke-4

Kegiatan manufaktur
terintegrasi melalui
penggunaan IoT, 
Cloud dan big data 
secara masifFase periode Revolusi Industri membutuhkan masa 

yang semakin singkat dari waktu ke waktu
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Wajah Kegiatan Ekonomi Dunia saat Ini
Revolusi Industri Ke-4

Smart Manufacturing Smart City

e-Education e-Government

Online Health ServicesCloud Collaborative

Sharing economy 

Marketplace

Smart Appliances
Saat ini berbagai macam
kebutuhan manusia telah banyak
menerapkan dukungan internet 
dan dunia digital sebagai wahana
interaksi dan transaksi
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Era Baru Industrilisasi Digital

Ancaman:
- Secara global era digitalisasi akan menghilangkan sekitar 1 – 1,5 miliar

pekerjaan sepanjang tahun 2015-2025 karena digantikannya posisi manusia
dengan mesin otomatis (Gerd Leonhard, Futurist);

- Diestimasi bahwa di masa yang akan datang, 65% murid sekolah dasar di 
dunia akan bekerja pada pekerjaan yang belum pernah ada di hari ini (U.S. 
Department of Labor report).

Peluang:
- Era digitalisasi berpotensi memberikan peningkatan net tenaga kerja hingga

2.1 juta pekerjaan baru pada tahun 2025
- Terdapat potensi pengurangan emisi karbon kira-kira 26 miliar metrik ton 

dari tiga industri: elektronik (15,8 miliar), logistik (9,9 miliar) dan otomotif
(540 miliar) dari tahun 2015-2025 (World Economic Forum).

Dampak Dunia Digital dan Revolusi Industri Keempat
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“

Preparing  competitive graduates 
Data Literation

Technology Literation

Human Literation

The ability to understand 
mechanical (system) work, to 
use the application of 
technology like (Coding, 
Artificial Intelligence, & 
Engineering Principles).

Humanities, Communication 
and Design 

The ability to read, to analyze, to 
use information (Big Data)  in the 
digital world.

(Aoun, MIT, 2017)

New literation :

In order to produce qualified graduates, 
curriculum needs a new orientation, due to the 
4th Industrial Revolution. 

New literation
The needs 

In facing the 4th Industrial Revolution

8

S T E M



Science

Technology

Engineering

Mathematics

Industry 4.0

Human Resources

ENHANCING COMPETITIVENESS 
AND WEALTH OF NATION



The Rise of The Superstars



Drivers of change, industries overall
Share of respondents rating driver as top trend, %
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13%
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23%

23%
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Rapid urbanization

Women’s economic power, 

aspirations

Young demographics in emerging

markets

Longevity, ageing societies

Consumer ethics, privacy issues

Geopolitical volatility

Middle class in emerging markets

Climate change, natural resources

Changing nature of work, flexible

work
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9%
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14%
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Adv. manufacturing, 3D printing

Adv. materials, biotechnology

Artificial intelligence

Robotics, autonomous transport

Sharing economy, crowdsourcing

Internet of Things

New energy supplies and

technologies

Processing power, Big Data

Mobile internet, cloud technology



Gejala-Gejala Trasnformasi di Indonesia
Dunia Digital dan Revolusi Industri Keempat

Toko Fisik Market Place Online

Ojek dan Taksi Konvensional GO-Jek, Grab, Uber, dll.

Saat ini beberapa jenis model bisnis
dan pekerjaan di Indonesia sudah
terkena dampak dari arus era 
digitalisasi

• Toko konvensional yang ada
sudah mulai tergantikan dengan
model bisnis marketplace.

• Taksi atau Ojek Tradisional
posisinya sudah mulai
tergeserkan dengan moda-moda
berbasis online

10



Skill di Industri Masa Depan

Sumber: The Future of Jobs Report, World Economic Forum, definisi skill berdasarkan O*NET Content Model, US Department of Labor & Bureau of Labor Statistics

Tantangan-Tantangan

Complex Problem Solving
Kemampuan untuk memecahkan masalah yang asing dan belum
diketahui solusinya di dalam dunia nyata.

Skills
Scale of Skill

Demand in 2020

(Share of jobs requiring skills family as part of their core skill set, %)

Social Skill
Kemampuan untuk melakukan koordinasi, negosiasi, persuasi, 
mentoring, kepekaan dalam memberikan bantuan hingga emotional 
intelligence

Process Skill
Kemampuan terdiri dari: active listening, logical thinking, dan
monitoring self and the others

System Skill
Kemampuan untuk dapat melakukan judgement dan keputusan
dengan pertimbangan cost-benefit serta kemampuan untuk
mengetahui bagaimana sebuah sistem dibuat dan dijalankan

Cognitive Abilities
Skill yang terdiri dari antara lain: Cognitive Flexibility, Creativity, 
Logical Reasoning, Problem Sensitivity, Mathematical Reasoning, dan
Visualization .
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Change in demand for core work-related skills, 2015-2020, all industries
Share of jobs requiring skills family as part of their core skill set, %
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Source: Future of Jobs Survey, World Economic Forum



Sumber: idem

(Change in demand for core work-related skills, 2015-2020, all industries)

1) Cognitive Abilities
2) System Skills 
3) Complex Problem 

Solving 
4) Content Skills
5) Process Skills

Merupakan 5 skills yang 
pertumbuhan
permintaannya akan
paling tinggi berdasarkan
beberapa sektor industri, 
di mana sebelumnya
sektor tersebut tidak
banyak membutuhkannya

Skill di Industri Masa Depan
Tantangan-Tantangan
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Era Big Data
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Data Mining

























Bagaimana Merespon Masa Depan
Strategi Menghadapi Era Digital

1. Komitmen peningkatan investasi di 
pengembangan digital skills

2. Selalu mencoba dan menerapkan prototype
teknologi terbaru, Learn by doing! 

3. Menggali bentuk kolaborasi baru bagi model 
sertifikasi atau pendidikan dalam ranah
peningkatan digital skill

4. Dilakukannya kolaborasi antara dunia industri, 
akademisi, dan masyarakat untuk
mengidentifikasi permintaan dan ketersediaan
skill bagi era digital di masa depan

5. Menyusun kurikulum pendidikan yang telah
memasukan materi terkait human-digital skills
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