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(D Rise of Industry 4.0



4IR is transforming manufacturing into an intelligent, connected
ecosystem of people and machines with 5 key technologies
Industrial Revolution Timeline

End of
18th century

First mechanical
loom - 1784

1IR

Beginning of
20t century

First production line,
slaughter- houses in
Cincinnati - 1870

2IR

Beginning of  Today
the seventies

Ubiquitous connectivity of
people, machines and real
time data

4R

LU Cyber-physical
First programmable logi(SyStems
controller (PLC)
Modicon 084 - 1969

3IR
Use of electronics and IT to further
automate the production

Introduction of mass production based on the division of labor

Introduction of mechanical production facilities using water and steam power

4|R Key Technologies
Internet of Things (loT)

The internet interconnection of computing devices embedded in everyday
objects to gather information (passive), or translate commands into
actions (active)

Artificial Intelligence (Al)

Technology to process information, think and make automated decisions
based on current conditions and previous experiences (series of
decisions + consequences)

3D Printing

The use of technology in making physical objects and parts from 3D
digital model, enabling reduced spare part requirements, decreased
downtime and supply costs

Advanced Robotics

Robotics technology supplemented by Artificial Intelligence or 10T to go
beyond a set of pre-programmed actions, and adapt to immediate and
future operating conditions

Wearables / AR / VR

The use of technology to enhance the functionality of everyday-worn-
items enhancing training experiences and enabling integration between
man and machine processes




Significant value at stake for ASEAN — 35-40% in incremental
manufacturing value added (MVA) over 10 years

4IR offers the 41R will affect each Each country has a 2028 incremental MVA uplift calculated by
potential to: industry differently different industry country by industry
profile

41R Value to ASEAN

*
* X
* %

35-40%
incremental MVA
Increase Revenue over 10 years
(Improved quality,
New revenue streams) Food & Industrials
Beverage
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Manufacturing contributes 21% to the ASEAN economy, driven by F&B,

E&E, industrials, chemicals and consumer goods
Manufacturing®* MVA by Country by Industry (US$B, 2018F3)

Total ASEAN MFG MVAL671 252 136 99 74

12
Food, beverages & Tobacco 19 23

Electrical & electronic

™ Motor vehicles & parts
Chemicals
I Textiles, apparel & leather

I Other Consumer Goods

Il Refined petroleum and coke
Transportation equipt.
Pharma, drugs & medicines

I Metals & Metal Products

I Nonmetal products

Il Machines & Equipment

Indonesia Thailand Malaysia Philippines Singapore
Vietnam
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Rest of ASEAN

1. Manufacturing is based on the ISIC classifications, outputs from vertically integrated companies measured at their final output e.g. Pertamina fuel is excluded from manufacturing and classified under wholesale/retail fuel 2. Rest of
ASEAN includes: include Brunei, Cambodia, Lao and Myanmar 3. Extrapolated based on OE growth rates applied to UNIDO 2017 MVA (608), 4. Oil & Gas industries contribute a further ~$60B in value to ASEAN (based on 2016 future

insights findings, extrapolated by a CAGR of 4% p.a.), Source: IHS, UNIDO






Over the next decade, innovations in digital technology will present vast
opportunities to ASEAN economies to boost their productivity and prosperity

Across ASEAN’s large and diverse economy, The more widespread adoption To better understand these opportunities
many businesses are already pushing at the of existing technologies, coupled with and challenges, Cisco worked with Oxford
frontiers advances in the use of artificial intelligence Economics

of digital transformation and innovation. (Al) through software, hardware, and to explore what the next decade of

Many others are outdated in the global robotics, has the potential to transform technological change will mean for ASEAN
context, and ripe for change. business capabilities. workers.

We assembled a multi-disciplinary team of experts from across the region to advise on the role technology will play in different
industries and occupations. We then leveraged data on 433 occupations across 21 industries to model the impact of these
technology adoption patterns on the 275m full-time equivalent (FTE) workers employed in the

six largest ASEAN economies by 2028.



Substantial productivity gains could be achieved, with
28 million fewer workers across the ASEAN-6 required to produce the same
level of output as today

This equates to more than 10 percent of the current ASEAN-6 workforce.

The bulk of these workers come from the two largest ASEAN-6 labour markets, with 9.5 million based in Indonesia and 7.5 million based in
Vietnam. In relative terms, the Singaporean labour market is expected to see the greatest disruption.

Displacement relative to labour market

T T 7.5m 28.0m
] b
4.5m 0.5
5 2

m _
9.5m 1.2m —
———

Indonesia Malaysia Philippines Singapore Thailand Vietnam ASEAN-6

Displacement, millions of FTE workers

Source: Oxford Economics, Cisco
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In parallel, the same technological progress will cut the costs of production, raising the
spending power of the population and allowing them to consume more goods and
services. This in turn will create demand for new jobs

Healthcare -8.5% 10.5%

13.8%

% Change % Change

- . . Agriculture

By combining the displacement and income S
effects of our new technology scenario, we are Manufacturing
able to see what the overall impact on the Electricity and Gas Supply
_ ; Water Supply  (__-9.4% ) Ca11%)
ASEAN-6 labour markets will be. Contucton (a5 )
. Wholesale & Retail 6.1

Our 10-year technology scenario reveals that —
jobs will not likely be created in entirely the Hotels & restaurants
same place as where they are displaced. IT & communication
Finance & Insurance

Certain sectors (such as agriculture) Real estate
“ d t h R k th . kf hl Professional services
will need to shrink their workforces, while Admin & support services
others (such as wholesale & retail) will need to Public admin
expand. Education

Arts & entertainment -9.2%

Displacement Effect Income Effect

Millions of full-time equivalent (FTE) workers

Source: Oxford Economics, Cisco
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At the occupational level, our 10-year new technology scenario reveals that the
burden of transition will fall most heavily on elementary workers and skilled
agricultural workers

+ This equates to more than 10 percent of the current ASEAN-6 workforce.

« The bulk of these workers come from the two largest ASEAN-6 labour markets, with 9.5 million based in Indonesia and 7.5 million based in
Vietnam. In relative terms, the Singaporean labour market is expected to see the greatest disruption.

% Change % Change

Managers -7.9% 12.3%

Professional -7.0% 11.4%

Technicians and junior professionals -8.3% 12.1%

Clerical support workers -7.7% 11.0%

Service and sales workers -8.9% 11.9%

Skilled agricultural workers 12.0% 5.1%
Craft and related trades workers -10.1% 12.0%

Plant and machine operators, and assemblers 10.6% 12.8%

Elementary workers -12.0% 9.3%

Displacement Effect Income Effect

Millions of FTE workers

Source: Oxford Economics, Cisco
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lllustration of how tech in the past changed jobs




The application of technologies in the ASEAN-6 over the next 10 years will alter
the nature of work for all occupations

« 433 unique occupational task profiles were constructed as the basis for our modelling exercise. Each of them contains the tasks deemed
“important” to performing that job. Some more complex occupations require a balance of multiple important tasks. Others are more
straightforward and require fewer.

« The charts below illustrate the changing nature of work for two occupations — one at high risk of disruption (farm labourer) and one less
vulnerable to disruption (primary school teacher).

I 2018 [ 2028 I 2018 [ 2028

25.3% ﬂ
| | 19.6%

32.4% 3759

17.8%

11.6% 1079 10.6% 1

7.4%

15.7% 15.8%

87% 9.2%

Capturing & Physical interactions ~ Analysing routine & Critical & creative Routine Capturing & Analysing routine Critical & creative Routine Interacting With Logistical Making human Routine
monitoring actionable data thinking communication monitoring & actionable data thinking communication Computers implementation connections administration
information information

Nature of work (Farmer) Nature of work (Teacher)

Source: Oxford Economics, Cisco
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IT skills stand out as a major challenge. IT-related occupations are growing,
but the workforce is currently acutely lacking the necessary skills

« Around 41 percent of ASEAN-6 workers leaving redundant jobs have what we classify as an “acute” skills mismatch with vacant positions in
the broader category of IT skills.

« The IT skills challenge is not exclusively a problem of recruiting highly-specialised programmers, however; it spreads across all sectors of the
economy in the future.

2% 3% 1% 41% 10%

Are acutely lacking
Management skills

Are acutely lacking
IT skills

Are acutely lacking
Interactive skills

Are acutely lacking Are acutely lacking
Foundational skills Cognitive skills

" e .
Percentage of "large" skills mismatches 100% 100%

73% 73%

31%
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Speaking
Writing
Mathematics
Science
Negotiation
Persuasion
Installation
Repairing
Programming
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Reading Comprehension
Complex Problem Solving
Judgment and Decision
Making
Service Orientation
Social Perceptiveness
Equipment Maintenance
Operations Analysis
Systems Analysis
Systems Evaluation
Management of Financial
Resources
Management of Material
Resources
Management of
Personnel Resources
Time Management

Source: Oxford Economics, Cisco
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Despite the disruption being technology-based in nature, the ASEAN-6
workforce’s most significant challenge is to upgrade its softer, foundational and
interactive skillset

« Fulfilling these skills challenges will require a different approach to delivering the more technical, acute skills identified above. It might
require a greater commitment to on-the-job training, more flexible online courses and experience, to complement or substitute for formal
classroom education.

1.0 million
More workers

1.9 million
More workers
will need
Interactive skills

1.7 million
More workers

250,000

More workers

800,000

More workers

will need
Management skills

will need
IT skills

will need
Cognitive skills

will need
Foundational skills

Change in skills points per worker
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Making
Service Orientation
Operations Analysis

Systems Analysis
Systems Evaluation
Resources
Management of
Personnel Resources
Time Management

Social Perceptiveness
Resources

Judgment and Decision
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Complex Problem Solving

Source: Oxford Economics, Cisco
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The scale and complexity of the technology-led shifts facing ASEAN labour
markets over the coming decade mean that responses developed in isolation

are unlikely to be successful

Instead, long-term strategies to mitigate
the negative consequences of job
displacement will require some

form of collective approach—from an
ecosystem of government departments,
businesses, educational institutions,
technology providers and

workers’ groups.

It is important to highlight the role of
technology in generating greater
productivity across all six ASEAN
economies, and hence new
opportunities for workers.

However, this can only occur if workers
are given—and accept—

the opportunity to upgrade their
existing skillsets or retrain, in order to
develop their existing roles or take on
new jobs.
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