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What is “Industry 4.0”?
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19th Century

INDUSTRY 2.0

Mass production with 

assembly line powered 

by electricity

1980s

INDUSTRY 3.0

The advent of 

computers, the Internet, 

robots and automation, 

and electronics

Today

INDUSTRY 4.0

First conceptualized to 

describe data exchange 

technologies used in 

manufacturing, this term 

is now widely used to 

refer to technologies 

applied across all 

sectors; technologies 

include cyber-physical 

systems, the Internet of 

Things (IoT), Artificial 

Intelligence (AI), cloud 

computing and 

cognitive computing

INDUSTRY 1.0

Mechanization of 

industry using water 

and steam-powered 

machines

18th Century



Industry 4.0 has the potential to deliver a range of benefits to ASEAN 

economies
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Productivity

▪ AI technologies could bring about labor productivity gains of 38% to 52%

▪ Non-digital sectors such as healthcare could reap up to 3 times the 

productivity benefits from I4.0, as compared to digital sectors

Key finding/s from various studies

▪ If low-skill workers learn to perform higher-order tasks that are non-

automatable, their real wages could increase by 10% by 2030
Incomes

Worker well-

being

▪ Workplace injuries could fall by 11% with automation

▪ With more time freed up for higher-order tasks, I4.0 adoption could increase 

job satisfaction levels by 20%

Jobs

▪ In Indonesia, it has been projected that in all sectors except manufacturing, 

agriculture and mining, the income effect of Industry 4.0 alone could lead to 

net job gains of 1-7% by 2028

▪ In Vietnam, all occupations (except agricultural workers) are projected to see 

net job gains of almost 1.57 million jobs by 2028

Workforce 

participation

▪ Job matching platforms could create an additional employment of 5.8 million 

workers and a GDP boost of about US$54 billion across 5 ASEAN 

economies in 2025

▪ On average, 60% of employers in ASEAN are “very likely” to hire freelancers 

to address skill gaps in the future economy

Area



However, there are several challenges to realizing these benefits
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Key fact/s in ASEANChallenge

▪ 63% of Cambodia’s youth are out of school. 94% of the youth 

labor force have not completed secondary education

▪ Only 38% of Indonesian adults have completed senior high school

Low education 

completion rates

Limited awareness of 

the reskilling 

opportunities

▪ 48% of Filipino workers surveyed do not know what courses to 

take; 43% of business leaders in Indonesia felt that there were no 

suitable training programs for their workers to take

Lack of incentives for 

retraining

▪ On average, 7% more employers would rather hire new staff with 

the relevant skillsets than retrain existing employees

▪ Surveys show that a key reason for high dropout rates in Indonesia 

is uncertainty over the job opportunities provided by education

▪ In Cambodia, only one out of five firms say that vocational 

graduates are equipped to do their job

Educational 

curriculums struggle to 

keep pace with new 

skill needs

Risk of some groups 

not being able to 

participate in benefits

▪ Only 0.26% of formal workers in Indonesia are persons with 

severe disabilities

▪ Less than 9% of Vietnamese patent applications are from women

Social protection 

exists for jobs, not 

people

▪ With countries still trying to implement basic social protection 

measures for regular employers, the growing class of gig economy 

workers (particularly in Indonesia and the Philippines) face limited 

social protection



Overview of study
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Key question: What are the challenges and opportunities for skills and jobs posed by 

Industry 4.0 in Cambodia, Philippines, Indonesia and Viet Nam, and what are the 

policy options?

Project components

▪ Analysis of Industry 4.0 on jobs and skills in  two selected industries in each 

country

▪ Survey of training institutions to understand their readiness for supporting 4.0 skill 

development

▪ Assessment of policy approaches in each country to understand readiness for I4.0 

and potential opportunities to strengthen approaches



Steps for understanding skill gaps in each sector

A 6-step methodology was used to analyze the future potential skill gaps 

in 8 sectors across 4 ASEAN countries
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2 Understand employment implications of each scenario based on task shifts

1 Understand how Industry 4.0 could impact the sector’s growth trajectory under different 

scenarios

3 Understand implications for skills in each scenario

4 Understand type of training required in each scenario

5 Understand volume of training required in each scenario

6 Understand the different education and training channels and their quality

Cambodia

Garments

Tourism

Indonesia

F&B

Automotive

Philippines

IT BPO

Electronics

Viet Nam

Agro-processing

Electronics

Sector analysis



Key insights from sector analysis

Phù hợp với các xu hướng đang nổi
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Jobs

There could be significant gender implications – for example, automation of jobs 

will be potentially higher for men in the IT-BPO sector in the Philippines, but the 

opposite in electronics

5

However, in all industries studied, the net impact of I4.0 technology on 

employment is likely to be positive (with displaced jobs being offset by new 

productivity-led job creation)

4

Up to 1/3 of current jobs could be displaced by I4.0 technologies by 20303

Awareness 

and impact

Limited understanding of I4.0 however – for example, only 28% of garment firms 

in Cambodia say they understand I4.0 
2

The returns to implementing I4.0 technologies to businesses could be large. In 

the automotive sector in Indonesia for example, 76% of employers believe the 

productivity improvements could be greater than 25% over the next 5 years from 

adopting I4.0 technologies

1

Tasks and 

skills

Rather than jobs, the majority of the impact is likely to be on tasks, with analytical 

tasks likely to rise while physical tasks decline
6

“Evaluation, judgement and decision-making” skills are likely to become 

particularly important
7

8 Over 70% of the additional demand for training driven by Industry 4.0 adoption 

will likely need be serviced with On-the-Job and formal training 

9 Workers in manual jobs will require the largest increase in training

Sector analysis



Areas requiring attentionPositive 

Key insights from training institute surveys

Phù hợp với các xu hướng đang nổiPhân tích nhu cầu
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The majority of training 

institutions generally feel well 

equipped for Industry 4.0, 

although additional technical 

and financial support is 

considered important

1

Encouragingly, there is 

generally strong alignment 

between the skills that training 

institutions believe will be 

particularly important due to 

I4.0 and the perceptions of 

employers

3

Up to 72% of training institutions struggle to fill student 

vacancies
9

Most training institutions report 

that they engage regularly with 

employers in their relevant 

sectors

2

Severe misalignment between training institutions’ expectation 

of graduate preparedness for work, and employers’ 

expectations about graduates’ skills required to perform well in 

entry-level roles, as well as their general and job-specific skills

8

While most training institutions are providing career advice to 

students, fewer are providing information on job market 

conditions (i.e. wages & job prospects in different industries)

7

While the curriculum in approximately half of the training 

institutions surveyed seems to provide courses relevant for 

I4.0, the adoption of I4.0 technologies themselves in the 

classroom to facilitate training delivery is mixed 

6

While training institutions in the Philippines and Indonesia 

report high shares of their training time dedicated to 

workplace-based activities, these shares are significantly 

lower in Cambodia and Viet Nam 

5

Almost half of all training institutions review and update their 

curricula less than annually
4

Training institute surveys



The national skills policy framework of each country has been preliminarily 

assessed in relation to I4.0 – both in terms of “the what” and “the how”
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Policy assessment Description

“The What”: 

What is the 

country doing 

today?

▪ Analysis of country’s broad approach to Industry 

4.0, including targets, strategies and actions

▪ Analysis of country’s policies for jobs and skills 

related to Industry 4.0, and possible gaps

“The How”: 

How is the 

country doing it?

▪ Analysis of implementation approaches of 

Industry 4.0 job and skill policies, taking into 

account the roles of different actors such as 

government, industry and training institutions

Phù hợp với các xu hướng đang nổiPhân tích nhu cầuPolicy assessment



Challenges faced regarding the “what”
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Stimulate 

Industry 4.0 

adoption 

and worker 

reskilling 

efforts

▪ Raising awareness on training programs. Large shares of employers felt

that there were no suitable training programs for their workers, and almost

half of workers stated that they did not know what courses to take.

▪ Limited incentive programs for employers to train in-service workers.

With over 90% of each of the four economies comprising MSMEs, employers

have limited resources to conduct training for their workers; currently, most

incentive programs are focused on student trainings or apprenticeships

Action agenda Common policy gaps observed across the four countries

Promote a 

shift in 

emphasis 

from 

qualifications 

to skills

▪ Few interventions addressing negative image of TVET. Gov’t stakeholders

consulted in all countries cited this to be a problem in building up more and

higher-quality technical talent, but few known policies attempt to address this

▪ Weak lifelong learning models. Beyond employment training centers, there

are few lifelong learning options available in these countries that help cultivate

a forward-looking mindset toward continual professional development

▪ Structural rigidities inhibiting responsive curricula. Despite intent to align

curricula with industry demand, few policies streamline mechanisms for this

Build 

inclusive-

ness to 

extend I4.0 

benefits to 

all workers

▪ Limited focus on building inclusiveness in skills programs. Except for the

‘JobStart’ program in the Philippines, most initiatives to improve I4.0

competencies for underserved communities in these countries are led by the

private sector and NGOs

▪ Basic social protection mechanisms incomplete. Countries are still

grappling with extending basic social protection to all segments of the regular

workforce, let alone gig economy workers that will increase in an I4.0 era

Phù hợp với các xu hướng đang nổiPhân tích nhu cầuPolicy assessment



Common challenges faced regarding the “how”
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▪ Lack of coordination. In most of the countries there does not appear to be 

one shared I4.0 roadmap. Coordination between government ministries and 

different levels of government also appear limited. Strength 
of 

coordination

▪ Low R&D. While government financing is somewhat aligned with worker 

skilling priorities, R&D expenditure appears to be low. 

▪ Weak incentives. The incentives for employers and workers to contribute 

towards skills development also appear weak in each country.
Aligned 

financing and 
incentives

▪ Absence of national I4.0 strategy. Except in Indonesia, national I4.0 

strategies have not yet been formally approved, with more effort being 

focused on making sense of I4.0, and the opportunities and challenges it 

poses
Clarity 

& robustness 
of plans

Policy implementation challenges observed across four countriesDimension

Phù hợp với các xu hướng đang nổiPhân tích nhu cầuPolicy assessment



There are a range of relevant best practices that could be adopted to tackle 

the identified challenges
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Key challenges Potential actions

1 Lack of understanding of I4.0 by businesses

2 Large displacement of workers in certain 

sectors, with large gender implications

3 Significant ramp up of on-the-job training, 

particularly for analytical skills

4 Lack of time dedicated to workplace-based 

activities 

Examples of countries where 

action implemented

12 Lack of social protection mechanisms for 

vulnerable workers

Explore the costs and benefits of different social 

protection approaches for on-demand workers

8 Lack of understanding of reskilling needs and 

training opportunities

Create programs to raise awareness of reskilling 

benefits, critical skills and training opportunities

9 Underserved communities excluded from I4.0 Targeted interventions for underserved 

communities 

11 Lack of incentives for investment by firms in 

worker training

Establish employee I4.0 training incentive scheme 

for firms

10 Lack of flexible skill certification programs Develop flexible skill certification programs

13 Lack of integrated I4.0 and skills policy Sector-level transformation roadmaps (as 

highlighted above)

5 Lack of frequent updates of curriculum Explore opportunities to increase curriculum 

responsiveness

Sector-level transformation roadmaps

Industry-led TVET programs

6 Limited adoption of I4.0 technologies in the 

classroom

Support I4.0 technology provision in classrooms

7 Lack of effective certification and quality 

assurance mechanisms in training 

Review quality assurance mechanisms for training 

institutions 

14 Lack of coordination between relevant 

government departments

Establish new government coordination 

mechanisms

Phù hợp với các xu hướng đang nổiPhân tích nhu cầuRecommendations



Recap of main messages
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▪ I4.0 has the potential to have positive impacts on worker productivity, 

incomes, job creation and job satisfaction

▪ I4.0 could potentially create more jobs than it displaces in Asia, but 

disruption is likely and there may be net losses of jobs concentrated in 

specific sectors

▪ To fully harness the potential benefits and mitigate the risks of I4.0 for 

jobs and work in Asia, an appropriate action agenda must address the 

unique challenges the region faces – 14 key challenges need to be 

addressed

▪ The good news is that there are many examples of good practice that 

can be (many from within Asia)


