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Digitalization is having significant impacts on global la-
bour market. Industry’s demand for workers' skills is
therefore undergoing constant change. COVID-19
pandemic is making the scenario much more compli-
cated.

Existing research has revealed a rather complicated
picture concerning the impact of digitalization on the
labour market. Despite disparities, consensus indi-
cates that professional competencies concerning
digitalization (such as knowledge on information and
communication technology, algorithms, automation,
ability for software development and security, data
analysis, general systems theory) as well as some
transferable skills (such as problem solving, team-
work, collaborative work, initiative, communication, in-
novation, adaptability, flexibility and self-manage-
ment) are necessary to fulfil works in the context of
digital transformation.

Both China and ASEAN countries are making pro-
gress in the digital transformation of industries despite
variations in its degree. For the majority of the manu-
facturing enterprises in the regions, digitalization is
largely a development process where its definitive
influence on the shop floor workers are yet to be ex-
plored.

Empirical investigation in this study demonstrates that
the degree of digitalization in Chinese and ASEAN
companies vary considerably. And the resulting im-
pact on competence requirements of shop floor
workers is rather moderate. For some companies,
impact on shopfloor workers is only notable in the
sense that their tasks change evidently; for most, the
impact is more prominent on the engineers instead
of the shop floor workers, whose tasks remain largely
the same. The findings of the questionnaires and in-
terviews are consistent with the empirical investigation
that - in both China and ASEAN - digitalization has not
led to serious skill challenges on shop floor work-
ers.

F-or enterprises that have been influenced by digitali-
zation, the majority prefer the approach of upskilling
existing workers to other measures to cope with the
challenges. They have applied various skill upgrading
strategies, such as developing online micro-courses,
teaching more relevant theoretical knowledge (on in-
telligent manufacturing equipment, etc.), establishing
stronger cooperation with colleges etc. New train-
ing methods (e-learning, blended training, face-to-face
training, flipped classroom) and technologies (for in-
stance simulation, digital labs, remote coaching) being
applied in both China and ASEAN have been effective,
but not without challenges. For instance, lack of un-
derstanding of the methods and technologies, lack of
preparedness of the trainers for the new methods etc.
The traditional way of apprenticeship remains the
most effective method of training for some companies,
due to factors such as safety and the protection of in-
tellectual property.

Some innovative approaches are applied by both
Chinese and Thai company. For instance, companies
having difficulties finding qualified research personnel
have strengthened cooperation with universities
and colleges. By financing and conducting joint re-
search projects, the postgraduate students help the
companies as “external brains” to tackle technical
problems and promote innovation.

Besides increased competence requirements for shop
floor workers, the empirical investigation has also ver-
ified the potential skills-displacing (i.e. some tasks
are replaced) or skill-degrading (i.e. low skilled work
remains or even increases) effects revealed by some
the literature. This means digitalization does not nec-
essarily lead to an increase on the level of skill require-
ments for workforces. Thus, the incentive for im-
provement of vocational training for shop floor
workers is missing and these companies have done
very little in this regard.

Interviews with Chinese governmental agencies
demonstrates that governments at different levels
have taken measures to foster the digital transfor-
mation of the enterprises, such as diagnosis of de-
gree of digitalization, financial supports, business



solution plans, manager training as well as sup-
ports in apprenticeship program. Industrial parks,
which has been a common practice to attract invest-
ments and promote productivity in China also con-
ducted various programs and activities to foster the in-
dustrial transformation and upgrading.

The study has drawn the following recommendation
for TVET stakeholders.

>

Skill upgrading strategies should consider the
development stage of the corresponding in-
dustry and company.

Vocational schools should design adjustable
and flexible education program, so that it can
be adaptive and better prepare students for
the unforeseeable technological change.

Government should provide supports for en-
terprises striving for digital transformation, es-
pecially for SMEs which may have grave diffi-
culties (due to lack of finance or competent
workforces) in applying digital transformation
and could be in a vulnerable situation when
digitalization happens.

The findings of this investigation could offer the follow-
ing implications for future GIZ projects.

>

In order to better understand the reality, and
to improve the appropriateness of the project,
preliminary researches should be done before
planning and carrying out projects if possible.

The project should develop customized pro-
grams to cope with partners of different indus-
tries and developmental phases.

Mutual communications and visits among
partners at different stages of development of
digitalization could contribute to the better un-
derstanding of each other and therefore form
a more systematic and whole view of the sub-
ject matter.

To tackle some of the difficulties encountered
by enterprises, some support measures and
activities could be carried out, for instance the
improvement of training of the trainers, the de-
velopment of training guidelines or handbooks
relevant to training methods and technologies,
or even the provisions of training equipment if
necessary and possible.
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Chapter 1 Introduction

1.1 Background

Rapid technological development sugeh
digitalization is having significant impacts on our I|ves
as well as the labour market. Industry’s demand for
workers' skills is therefore undergoing constant
change. Meanwhile, globalization and regional
integration has made communication, interaction and
mutual learning between different regions increasingly
important and necessary. COVID-19 pandemic is
making the scenario much more complicated.

ASEAN and China have developed ever stronger
economic relationships in the past decades, now they
are among the largest trading partners to each other.
Therefore, it is of great value to deepen the
understanding between China and ASEAN in relation
to issues such as labour market requirements, in-
company training as well as vocational education
practices.

Thus, it is meaningful to investigate the changing
practice of re-skilling and up-skilling of workers in the
context of constant change and development of
manufacturing in  China and ASEAN with
consideration to the specific challenges imposed by
the COVID-19 pandemic.

Against this background, this research is conducted,
with the aim of gaining more insights and
understanding of the ongoing developments of labour
market skill requirements and the corresponding
actions taken by industry so deal with these changes.

1.2 Research Objectives

Under the influence of digitalization, industries are
undergoing changes in various forms. With the spread
of COVID-19 pandemic, the changes could have even
more influence on the labour market. This research
aims to shed some light on the changing practice of
skill development of workers in both China and
ASEAN under the influence of digitalization, with the
focus on the manufacturing industry.

1 Shop floor worker in this report refers to all the workers
who work on the shop floor instead of offices. They include
skilled workers (workers who certain level of vocational

The research focusses on traditional hot spots of
advanced manufacturing in selected industrial cities in
China and ASEAN. These areas see advances in
digitalization and the provision of a qualified workforce
key to sustain social stability as well as an opportunity
for further investment and economic development.

Based on the research results gained from literature
review and empirical analysis, this study endeavors to
provide some recommendation for TVET stakeholders
and some suggestions/ implications for GIZ
concerning future TVET programs.

Based on the above mentioned research objectives,
the investigation attempts to answer the following
questions.

1. What are the impacts of digitalization on the skill
requirements of shop floor workers in manufacturing
companies! in China and ASEAN?

2. With the influence of digitalization, what are the
current issues and developmental trends in training in
the selected industries in both China and the selected
ASEAN country?

3. To what extent do intra-company and inter-
company training centers already carry out skills
upgrading for technology change such as digitalization?
To what extent they provide re-skilling and up-skilling
of the existing workforce?

4. Which innovative technologies are applied in
training programs (simulation, digital labs, remote
coaching, etc.)? What role do private (Chinese and
foreign) providers of teaching and learning technology
play in the promotion of innovative approaches? A
particular focus may highlight the role of German
Industry 4.0 training providers in China and how

knowledge and skills; they normally have some official voca-
tional education training and possess a vocational certificate)
as well as unskilled workers who do not have vocational skills
and have normally received only general basic education.



similar approaches are being adapted in comparable
sector in the ASEAN region.

5. Which mix of training methods (face-to-face, e-
learning, blended learning, flipped classroom, etc.) is
applied and with what success? How has the training
practice changed with COVID-19?

6. What recommendation can be drawn from the
above research results for TVET stakeholders? What
suggestions and implications can be drawn for GIZ
concerning future TVET programs?

1.3 Methodology

Desk research was carried out to obtain basic
information and understanding about the nature of
digitalization and its influence on the skill requirements
and vocational trainings in manufacturing industries.
General relevant information was gathered, but the
emphasis was put on information concerning China
and ASEAN.

Due to the lack of empirical ecidence on the impact of
digitalization on vocational training in China and
ASEAN, some empirical methods were cairred out to
obtain more first-hand information.

Firstly, online questionnaires were developed and
applied, which were distributed via social- network and
other online means. With its reliability and validity of
the questionnaire be tested, the questionnaire could
provide some first-hand quantitative data.

Secondly, Interviews were also implemented to gain
in-depth and comprehensive understanding of the
issues investigated. Interviews were mainly carried out
with the human resource department of the company,
as well as the relevant government officials. Field trips
are carried out in combination with workshops in
selective pilot cities of LP4.0 project. Some of the
interviews in China and all interviews with ASEAN
companies were conducted in online form.
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Chapter 2 Technola g@' ch

Technological change does not influence vocational
training directly, it is realized and achieved through a
logic chain of events: technological change lead to
industry’s change in business and production, the
accumulation of which can affect the structure of
labour market; meanwhile, the changed business and
production modes and methods result in the change of
work content of workers, which bring about the
changed requirements for workers’ knowledge and
skills; eventually, the transformation of skill
requirements make enterprises change their
vocational training practices. In this chapter, the above
mentioned aspects are discussed, with supports from
existing literature.

2.1 The nature and characteristics of dig-
italization and its impact on business
and production

In this report, we only investigate digitalization in its
direct reference to manufacturing industry, in this
sense, it very often relates to or is replaceable with the
concept of “Industry 4.0, which generally refers to the
revolution in manufacturing industry where factories
integrate production machines, wireless connectivity
and sensors and link these to a system platform eco-
system that can oversee the whole production line pro-
cess and execute decisions autonomously. This trans-
formation includes elements such as big data, auton-
omously operating systems, cloud computing, social
media, mobile and self-learning systems (IAB 2015).

Industry 4.0 is not an isolated event that takes place
on its own, but rather a continuation of last several in-
dustrial revolutions; its development is more of an evo-
lutionary process than a revolution. It can be under-
stood as a rigorous implementation of the knowledge
and technologies from the 3rd Industrial Revolution,
while fundamentally rethinking the functionality of pro-
duction facilities, leading to changes in the work envi-
ronment as well (IAB 2015).

Under the influence of digitalization, firms are increas-
ing their application of intelligent and digital technolo-
gies to improve productivity. Meanwhile, new

platform-based business forms are emerging, creating
value by establishing network effects between cus-
tomers, producers, and providers, facilitating interac-
tion in a multilateral model. Compared to traditional
businesses, digital platforms achieve faster scale up
and at lower cost while constantly spawning new ser-
vice segments, large databases, and activity forms.
(World Bank,2019)

With the transformation of business and production
modes and methods, which was brought by, jobs are
redefined. The changing shape of the business inevi-
tably affects the changing nature of work, which is now
defined in new ways, including new work organization,
work patterns and work models. Increasingly, people
can complete work tasks from home without having to
travel to a fixed location. A good example is the
change that comes with the rise of platform economy,
which has more short-term tasks than ever before,
therefore the work of many workers become more
fragmented, while its mobility increases.

2.2 The impact of digitalization on labour
market

New technologies such as digitalization are profoundly
influencing the labour market, changing industry’s de-
mand for skills. But how exactly would industry’s re-
quirements for workers’ knowledge and skills change
due to technological advances? Previous researches
have indicated that, with the impact of technological
change, different scenarios of labour market could
emerge.

The first scenario, which is also the most widely dis-
cussed scenario, can be summarized as the Skill-Bi-
ased Technological Change argument, which indi-
cates that technological progress is skill-biased, lead-
ing to an increase in high-skilled workers and higher
wages while low-skilled workers are gradually re-
placed. It is therefore biased in favor of high-skilled
workers. The corresponding explanation is related to
the theory of skill-biased technological change.

Algorithms for big data are now rapidly entering do-
mains reliant upon pattern recognition and can readily
substitute for labour in a wide range of non-routine
cognitive tasks (Brynjolfsson and McAfee, 2011). In



addition, advanced robots are gaining enhanced
senses and dexterity, allowing them to perform a
broader scope of manual tasks. This is likely to change
the nature of work across industries and occupations.

The most obvious change is the replacement of ma-
chines with people. Some researchers examined how
susceptible jobs are to computerization, illustrating
that around 47% of total U.S. employment was in the
high-risk category, which include most workers in
transportation and logistics occupations, together with
the bulk of office and administrative support workers,
and labour in production occupations. (Frey & Os-
borne, 2017).

The second possible scenario is the degradation of la-
bour. The theoretical analysis was represented by the
American sociologist Braverman, who argued that, the
separation of concept and execution through scientific
management in modern enterprises had deepened the
division of labour in the manufacturing process and led
to the degradation of labour, therefore reducing the
number of skilled workers.

In this situation, it was management rather than work-
ers plays a decisive role in the production process; the
general tendency in the development of the labour
process is to transfer the full knowledge of the produc-
tion process to management itself and the skills and
techniques to machines and tools. As a result, workers
would gradually become “unskilled” people who do not
possess higher skills and techniques (Braverman
1974, pp103-112).

This scenario can also be observed in the reality of
Chinese production. In many factories, each assembly
line produces one or a few products simultaneously,
and workers at each station were required to perform
only one or a few simple operations, and to repeat
these actions for more than 12 hours. Even under the
current circumstances of technological changes, de-
crease on the requirements of operating workers’
competences are very common. (Xu 2019).

Contradictory it might seem, the above mentioned two
scenarios may take place simultaneously, which lead
to the third possible scenario, which can be summa-
rized as the polarization of labour market, where the
impact of the technological change on labour market
is bipolar, the reduction of jobs at the medium end of
the skill spectrum coincides with an increase in jobs at
the high and low ends of the skill spectrum.

In summary, new technologies such as digitalization
are profoundly influencing the labour market, changing
industry’s demand for skills. Previous researches have
indicated that, with the impact of technological
change, different scenarios of labour market could

emerge: under the Skill-Biased Technological Change
scenario, the requirements for workers’ competences
would increase; under the “degradation of labour” sce-
nario caused by the increasing separation of concept
and execution, the requirements for workers’ compe-
tences may decrease; under the “polarization of labour
market” scenario, the reduction of jobs at the medium
end of the skill spectrum coincides with an increase in
jobs at the high and low ends of the skill spectrum.
Under different scenarios, industry’s skill requirements
for workforces may vary substantially, which could
lead to different strategies of skill development on the
company level.

Increasing the demand for high-skilled workers (Skill- Biased Technological Change)

Leading to the polarization of labour market

Graphic 1 Three possible scenarios of digitalization’s im-
pact on labour market

2.3 Industries’ changing skill require-
ments under digitalization

With the transformation of business and production, as
well as the change of labour market that is brought by
technological change such as digitalization, industries’
skill requirements have also changed correspondingly.

There’ve been a relatively large amount of researches
studying the skill requirements in the context of digital-
ization. Based on literature review, some scholars
have summarized the major categories of competen-
cies required for the Industry 4.0 workforces as fol-
lows: technical competencies (state-of-the-art
knowledge, technical skills, process understanding
etc.), methodological competencies (creativity, entre-
preneurial thinking, problem-solving, decision making
etc.), social competencies (intercultural skills, lan-
guage skills, networking skills etc.) and personal com-
petencies (flexibility, ambiguity tolerance, ability to
work under pressure etc.); they also developed a scale
describing the required levels of each competencies
(Hecklau, Galeitzke, Flachs & Kohl 2016).

A recent study attempts to identify what competencies
are identified in the literature as necessary for Industry
4.0 by conducting a scientific mapping of literature re-
lated to the qualification of professionals for industry
4.0. The conceptual map developed showed that the
main competencies needed include skills: (leadership,
strategic vision of knowledge, self-organization, giving
and receiving feedback, proactivity, creativity, problem
solving, inter-disciplinarity, teamwork, collabourative
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work, initiative, communication, innovation, adaptabil-
ity, flexibility and self-management) and knowledge of
contemporary fields (information and communication
technology, algorithms, automation, software develop-
ment and security, data analysis, general systems the-
ory and sustainable development theory) (Kipper etc
2021).

An investigation of industry representatives and ex-
perts carried out by Universities of the Future indicated
that the competencies required for industry 4.0 con-
sists of mainly two sets of competencies: (1) disci-
pline-specific knowledge on engineering, business
and design; (2) transferable skills, which includes abil-
ity for continuous learning, system thinking, business
thinking, technological literacy, soft skills and problem-
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solving skills; based on this, the scholars developed a
transferable skills framework for industry 4.0 (Univer-
sities of the Future 2019).

The literature review above indicates that digital trans-
formation could lead to changes of skills requirements
on workforce. Despite some disparities in concrete
competencies among the literature, a certain degree
of consensus exists in the sense that professional
knowledge concerning the latest technologies as well
as some transferable competencies, such as the abil-
ity to learn, entrepreneurial thinking, problem-solving
and flexibility, are necessary to fulfill works in the con-
text of digitalization.



Chapter 3 Status quo of application of digitalization in
China and ASEAN and its implications

What is the status quo of the application of digitaliza-
tion in manufacturing in China and ASEAN? To what
extent is this crucial technological change taking place
in the region? What differences are there between
China and ASEAN? What are the implications of these
changes and differences for vocational training? In this
chapter, we attempt to answer these questions.

3.1 Status Quo of application of digitali-
zation in general

As everyday life of billions of people is becoming in-
creasingly digitalized due to the widespread of smart
phones and social media etc., the depth and degree
of digital transformation in the manufacturing process
varies significantly across the globe.

Taking Industry 4.0 for example. In Germany, where
the concept of Industry 4.0 was initially invented,
around half of the companies are already using tech-
nologies of the 4th industrial revolution, but only 5% of
the production and only 8% of the office and commu-
nication equipment can be attributed to these technol-
ogies; however, in general, the trend towards 4.0 tech-
nologies is increasing significantly (Arntz, Gregory,
Jansen, and Zierahn 2016).

In the Asia Pacific region, investigation carried out by
IDC and CISCO indicates a complicated image of dig-
italization of SMEs: the vast majority (84%) of SMBs
are struggling to execute their digitalization goals, and
slightly more than half of the SMBs are starting to cre-
ate a digital plan or carry out digital efforts on a tactical
level, while 31% of SMBs are still reactive to market
changes and have made hardly any efforts to trans-
form digitally; SMBs in the region have accelerated
their digitalization in recent years, with 16% of SMBs
overcoming critical challenges and reaching rather ad-
vanced maturity stages of digitalization in 2020; (IDC&
CISCO 2021).

According to this study, about 70% of SMBs in Asia
Pacific are accelerating their digitalization in response
to COVID-19, with more than half of the SMBs expect-
ing that over 1/5 of their business will be digitalized by
2021 (IDC& CISCO 2021).

In 2020, Singapore, Japan, and New Zealand continue
to lead, with no change in their ranking in digital ma-
turity compared to 2019; mainland China, Taiwan, and
Thailand have surpassed Korea, Hong Kong, and Ma-
laysia, respectively; Indonesia and Vietnam have also
made notable progress (IDC& CISCO 2021).

Despite differences in the industrial development, both
ASEAN and some of the major Asia-Pacific countries
(China, India, Australia etc.) have reacted to digitaliza-
tion in their respective policy space, with or without a
specific 14.0 strategy; (ILO 2019, p.36)

3.2 Status quo of digital transformation
of manufacturing in China

In China, industries have been very active in trans-
forming to a higher level of efficiency and productivity,
and the Chinese government, which regards innova-
tion as the major source of modernization, has also set
ambitious goals for the next decades. In March 2021,
China’s 14th five-year plan listed the development of
seven key “frontier technologies” as the nation's top
policy priority: artificial intelligence (Al), quantum infor-
mation, integrated circuits or semiconductors, brain
science, genomics and biotechnology, clinical medi-
cine and health, deep space, deep earth, deep sea
and polar research.

Manufacturing contributed 40 percent of China’'s GDP
in 2017. Maintaining this key sector means China’s
‘Made in China 2025’ Industrial Internet of Things (IoT)
strategy focuses most on manufacturing than other ar-
eas. China has always been willing to make big infra-
structure investments to improve its industry’s compet-
itiveness. Accenture predicts China’s loT investments
could add $196 billion to cumulative GDP in manufac-
turing industry alone over the next 15 years.

Policies are being introduced across China to encour-
age factories to conduct “machine replacement”. For
example, in Guangdong, the Dongguan municipal
government has set up a special fund for “machine re-
placement”, funding 200 million yuan each year since
2014 to support enterprises in implementing “machine
replacement”, with a maximum subsidy of 15% of the
total amount of equipment. The Foshan municipal gov-
ernment has formulated the “Foshan Implementation
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Plan for Supporting Enterprises to Promote Machine
Replacement” in 2015, funding 53 million yuan each
year for this project; enterprises purchasing complete
sets of automated production lines and production
system transformation can receive a maximum sub-
sidy of 1 million yuan. In 2018, the Guangdong provin-
cial government work Report proposed adding about
20,000 sets of applied robots, promoting the digital
transformation of 3,000 industrial enterprises. Mean-
while, more than 8,000 industrial enterprises will be
guided to implement technological transformation.
(Chen Binkai & Ma Yanlai, 2021)

New concepts are not merely appearing in policy doc-
uments; industries are currently undergoing profound
changes as well. In some industrial sectors and cities
in China, robots and other automated equipment be-
come the main protagonists of production, and the
composition of the production floor has changed from
mostly general operators to a small number of skilled
workers. At Foxconn's Kunshan factory in China,
where there were around 110,000 workers in 2013,
only around 50,000 remained in 2015 after the transi-
tion to production using mainly industrial robots. The
overall demand for operative workers at the factory
has decreased while the demand for high-skilled em-
ployees has increased. These high-skilled workers do
not just have a single skill but are the complex talents
who can operate programming and have the ability to
understand and apply the industrial internet. (Xu Hui,
2019)

However, the impact of digitalization on the manufac-
turing industry is limited, especially among the SMBs.
An empirical investigation with about 100 small and
middle sized companies demonstrates the following
findings: (1) the penetration rate of artificial intelli-
gence and big data applications is rather low: more
than two-thirds of the interviewed companies have not
yet used artificial intelligence or big data in their pro-
duction and business activities; (2) penetration rate of
smart manufacturing is low as well: less than 18% of
surveyed manufacturing companies are building smart
production lines, smart workshops and smart facto-
ries; (3) the interviewed companies indicated that the
main obstacles to digital transformation are high costs
and tight funding: 35% of the interviewed companies
reported that the biggest obstacle to digital transfor-
mation is that service providers charge too much; and
30% of the interviewed companies said that the big-
gest obstacle to digital transformation is the shortage
of funds (Xi, Hu & Xu, 2020).

It is estimated that, by 2030, up to 220 million Chinese
workers, or 30% of all the workforce, may need to tran-
sition between occupations; demand for skilled profes-
sionals may rise by 28%, and for frontline services la-
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bour by 23%, while demand declines for manufactur-
ing workers by 27%. In a forecasted midpoint automa-
tion scenario, about 516 billion hours of work, or an
average of 87 days per worker, may be displaced and
need to be redeployed by 2030. This would lead to
substantial change of skill requirements as well. The
demand for physical and manual skills and basic cog-
nitive skills could fall by 18% and 11%, respectively;
while the demand for social and emotional skills and
technological skills may rise by 18% and 51%, respec-
tively (McKinsey 2021).

3.3 Status quo of digital transformation
of manufacturing in ASEAN

For ASEAN countries, the potential of digitalization
gives rise to a commitment “to upgrade their export-
oriented industrial sectors from a labour-intensive, low
value-added base to capital and skills-intensive,
higher value-added manufacturing production that fos-
ters development of a supporting high-tech services
sector as well” (ILO 2019, 36).

Despite the optimistic long-term vision, some ASEAN
members are facing difficult situations in human re-
source development. The “global human capital index”
developed by World Economic Forum indicates that
the ASEAN countries have only partly developed their
human capital and are neglecting or wasting between
43 to 27% of their talent (WEF 2017). Some ASEAN
countries are experiencing shortages of skilled labour,
and the trends indicate that by 2025 more than half the
high-skilled jobs in Cambodia, Indonesia, the Lao Peo-
ple’s Democratic Republic, the Philippines, Thailand,
and Viet Nam—about 25.6 million jobs—may be filled
by workers without sufficient qualifications (ILO and
ADB 2014).

More importantly, more challenges may come with
digitalization process, for the workforces in the region.
Investigation has revealed that approximately 56% of
all employment in the ASEAN-5 (Cambodia, Indone-
sia, the Philippines, Thailand and Viet Nam) is at high
risk of displacement due to technological change over
the next decade or two. Across these ASEAN-5 coun-
tries, prominent industries with high capacity for auto-
mation are hotels and restaurants, wholesale and re-
tail trade, as well as construction and manufacturing.
Industries with low automation risk across the ASEAN-
5 include education and training, human health and
social work (Chang and Huynh 2016).

Prominent occupations in certain countries face ex-
treme risks of automation. For example, in Cambodia,
where garment production dominates the manufactur-



ing sector, close to half a million sewing machine op-
erators face a high automation risk. In Thailand, auto-
mation risk is particularly acute for approximately 1
million shop sales assistants. In Indonesia, about 1.7
million office clerks are highly vulnerable to automa-
tion. In each of the ASEAN-5, women are more likely
than men to be employed in an occupation at high risk
of automation. Moreover, less educated workers and
employees earning lower wages face higher automa-
tion risk. (Chang and Huynh 2016)

The governments in ASEAN are taking measures to
deal with the challenges mentioned above. At the 36th
ASEAN Summit on 26 June 2020, Heads of State
adopted the “Declaration on Human Resources Devel-
opment for the Changing World of Work”, where all
ASEAN countries recognize Human Resource Devel-
opment (HRD) as a key priority of future policy-making
in the region. According to the Master Plan on ASEAN
Connectivity 2025, through the increase of efficiency,
the emergence of new products, services and digital
public goods, digital transformation could potentially
unleash up to $625 billion by 2030 (8% of ASEAN’s
projected GDP at the time) (ASEAN 2016).

3.4 Interim summary and its implication
for the investigation in the next stage

Both China and ASEAN countries are making pro-
gress in the digital transformation of industries. In
China, both central and some provincial government
policies have given digital transformation of industries
high priority. Through various forms of subsidises,
central as well as some provincial and local govern-
ments have been supporting the digital transformation
of enterprises.

However, existing research demonstrates that,
there’re considerable internal differences in terms of
the degree of digitalization among manufacturing com-
panies in both China and ASEAN. For most of the
manufacturing enterprises in the region, digitalization
is largely a development process which has shown
mixed influence on the shop floor workers.

In China, despite the raid technological development,
the penetration rate of artificial intelligence and big
data applications in manufacturing is rather low, as
well as that of smart manufacturing, especially for
SMEs and they are still facing considerable difficulties,
such as high costs and tight funding. In some ASEAN
countries, while digitalization brings new growth op-
portunities, it also brings risks of job replacement,
which could lead to serious unemployment in certain
industrial sectors.

Digitalization and tech advancement may lead to dif-
ferent labour market results, for instance the increase
of demands for high-skilled workers, the polarization
of labour market. It is anticipated that in China and
ASEAN, we are more likely to observe the former.

Digital transformation has led to changes of skills re-
quirements on workforce. Despite some disparities in
literature, a certain degree of consensus exists in the
sense that some professional competencies concern-
ing digitalization as well as some transferable skills are
necessary to fulfil works in the context of industry 4.0.

This reality has significant implications for the analysis
of in-company training in the next stage, especially for
the empirical investigation and the comparison be-
tween China and ASEAN. When taking into consider-
ation of the different labour market scenarios under
the influence of technological change, the implications
can be even more intrinsically complicated and mean-
ingful.

Firstly, the internal variations within China/ASEAN as
well as the differences between them in terms of digi-
talization make it difficult to make scientifically solid
and representative comparisons between them. It is
therefore necessary to choose companies that are at
different stages of digitalization as the target of com-
parison and analysis, to enhance the comparability.
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Secondly, as literature indicates, the possibility of deg-
radation of labour and polarization of labour market
exists; thus, it is meaningful to take this possibility into
consideration while investigating the impacts of digital-
ization on vocational training. With this in sight, we
should also consider the relationship between technol-
ogy and skills as well as the role of individual in a more
digitalised work environment shall be reflected during
the investigation.

/Digitalization in China and ASEAN \

Both China and ASEAN countries are making progress in the digital transformation of industries.
In China, both central and some provincial government policies have given digital transformation
of industries high priority. Through various forms of subsidies, central as well as some provincial
and local governments have been supporting the digital transformation of enterprises.

However, in China, the penetration rate of artificial intelligence and big data applications in man-
ufacturing is rather low, as well as that of smart manufacturing, especially for SMEs and they
are still facing considerable difficulties, such as high costs and tight funding. In some ASEAN
countries, digitalization could not only bring new growth opportunities, but also mean risks of job
replacement, which could lead to serious unemployment in certain industrial sectors. /

.
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Chapter 4 In-company training in manufacturing industry

4.1 Contemporary issues in training in
manufacturing companies

4.1.1 Developmental trends overseas

Influenced by the digitalization process, companies
around the globe are upgrading their vocational train-
ing to cope with the challenges presented. Here a
practice in Germany is introduced.

In Germany, the JOBSTARTER plus project “A 4.0 —
cooperate training for Industry 4.0” is a good example
of such kind to support small and medium-sized enter-
prises (SMESs) in the metal and electrical industry in
West Thuringia, in order to adapt training to the re-
quirements of digitized production. The project devel-
oped a process with which companies could assess
their potential for 4.0 production; it also trains trainers
in methodological and didactic terms together with the
company training associations, and introducing new
teaching and learning methods, are prepared, tested
them and advised the training staff pedagogically at
the workplace (BMBF 2017).

The project activities include the following points: in-
formation and advice on methodical and didactic fur-
ther training for trainers on the subject of industry 4.0,
in order to minimize acceptance problems with regard
to digitization; development and testing of learning-
and experimentation-locations as inter-company
demonstration possibilities for industry 4.0; successful
monitoring and support of the learning process within
the company to ensure that the introduction of digitali-
zation elements. At the same time, the project sup-
ports the introduction of industry 4.0 production sys-
tems that are already used in training; supporting the
companies which carry out trainings and vocational
schools in the use of digital media for training market-
ing; transfer and networking with Thuringian initiatives
in the field of industry 4.0.

A growing amount of literature on new digital technol-
ogies and technological change points out the im-
portance of lifelong learning in general and employer-
provided training in particular. However, evidence on
how company training has changed in the context of
recent technological change is still scarce, especially
for regions in East Asia and Southeast Asia.

4.1.2 Anticipation and prediction of researchers con-
cerning corporate training

In China, many scholars have anticipated and pre-
dicted the developmental trends of company training
against the background of digitalization. Some schol-
ars anticipated that training methods would undergo
revolutionary change, including the following points:

1. Mobile learning would make training more
convenient and efficient, and makes on-de-
mand learning possible, and learning can hap-
pen anytime and anywhere.

2. Virtualized and socialized learning would be-
come an important means of future learning.

3. Training and learning through role-playing and
simulated training, socialized learning and
blended learning using online social media
tools would be widely applied.

4. Fragmented micro-learning would become a
mainstream learning method in the future; it
would be an important feature of learning to
divide learning into tiny modules and deliver
core content on demand (Wang Ying, Ning
Fuwang, Li Xiang, 2016).

Some scholars have designed training systems and
culture for the enterprises in the digital age, which
comprises three different layers:

1. On basic level, a training carrier which con-
tains actual training project and fragmented
interactive e-courses;

2. Onintermediate level, a task-based and peo-
ple-oriented learning system, in which the de-
sign of learning paths and some concrete
task-based learning systems are encom-
passed;

3. Ontop level, a flexible cultural platform exists
which could provide system and cultural sup-
port of corporate learning, as well as a com-
munity of learning (Zhou Huiyun & Li
Hongwen, 2013).
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In summary, scholars have anticipated the potential
scenarios of vocational training in the age of digitaliza-
tion. However, these research are largely theoretical
prediction without much empirical basis.

4.1.3 Skills upgrading strategies: findings from litera-
ture

There’ve been limited empirical research on how tech-
nological change or use of certain technology affect
company training.

Using longitudinal data on the training activities of over
3500 establishments in Germany, scholars found out
that, firstly, if more employees in a firm use digital tech-
nologies, the firm on average provides more training;
secondly, independent of employees’ skill require-
ments, a correlation exists between the frequent per-
formance of interactive/cognitive tasks and participa-
tion in employer-provided training; thirdly, employees
with medium-skilled jobs participated in employer-pro-
vided training the most, whereas employees in low-
skilled jobs participated the least (Lukowski, Baum &
Mohr, 2021).

1. Digital platform’s support for digital transformation
of SMEs

As one of the biggest e-commerce platforms and digi-
tal service providers, Alibaba has supported the digital
transformation of many SMEs through various ap-
proaches, including training practices. Empirical inves-
tigation indicates that the training organized by
Alibaba for companies on its platform can be of great
value.

The trainings are organized within the framework of
two kinds of events: Orange Success Camps and
Dream Trips. The Orange Success Camps are events
held at the Alibaba headquarters, and some of them
focused on learning, where Alibaba invites CBEC
(cross-border e-commerce) experts to explain the con-
cept of CBEC. The Dream Trips are field trips led by
Alibaba to visit companies that excelled in CBEC; and
during the trips entrepreneurs would study the best
practices, research their business models, and search
for the solutions that could work for their own compa-
nies.

From these events, the SMEs learned from Alibaba
and other benchmark companies the importance of
employee training; some of them even hired manage-
ment consulting company to offer on-site training for
CBEC employees and to help introducing a more so-
phisticated CBEC management system. For some of
the entrepreneurs, these events help them the gain a
better understanding of organizational culture in a dig-
ital setting. Even a concrete expression that is strongly
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advocated by Alibaba during the events, “one man can
walk fast, but a group can walk long”, could leave the
participants deep impressions; together with other
cases and learning materials, the entrepreneurs can
understand the Alibaba digital ecosystem better (Li,
Su, Zhang & Mao, 2018).

2. Supports from external consulting company

In China, with the rapid development of digital econ-
omy, increasing amount of small and medium-sized
enterprises have set about on the path of digital trans-
formation; but due to the lack of digital technologies
and knowledge, they need assistance from profes-
sional service agencies. The differences in knowledge
base and behaviour patterns between SMEs and pro-
fessional service organizations make the cooperation
between the two parties difficult, hindering the sharing
and application of digital knowledge between them,
and therefore could have negative impact on the per-
formance of digital transformation.

However, successful example exists and corporate
training plays an unneglectable role in it.

According to the investigation, a company producing
electrical facilities was seeking consulting services on
digital transformation from an external professional
consultant company. At the beginning, the consultant
and the project leadership team had significant differ-
ences in the content of the training course and the
QMS (Quality Management System) program, and the
QMS program could not be directly promoted in the
workshop. During the project, through on-site consul-
tation, workshop visits, and participation in regular
meetings, the consultants gradually obtain a deeper
understanding of the status of the company’s opera-
tion and management, which helps them accurately
grasp the actual management problems and needs of
the company. By analysing the irrationalities in the ex-
isting management system and proposing appropriate
digital knowledge training programs and production
improvement programs that match the needs of the
enterprise, the differences in understanding and be-
haviour patterns between the two parties gradually
disappeared, and the sharing of digital knowledge be-
tween the two parties’ increases. As a result, digital
operations were gradually advanced, the implementa-
tion of the new digital system was then implemented,



External support is important for digitalization of Chinese companies: evidence from literature

As previous literature indicates, SMEs in China are facing difficulties in digital transformation, such as
high costs and tight funding. Thus, external supports could be very important for overcoming the diffi-
culties.

As one of the major digital service provider, Alibaba has supported the digital transformation of many
SMEs through various approaches, including training. The trainings are conducted in the form of events
and field trips. Events are held at the Alibaba headquarters, where the concept of CBEC (cross-border
e-commerce) is explained. Field trips include visit to companies that excelled in CBEC and during the
trips entrepreneurs would study the best practices, research their business models, and search for the
solutions that could work for their own companies.

For some companies, consulting services offered by external professional consultant company could
also be useful. For the successful digital transformation to take place, the consultant company’s under-
standing of the problems and needs of the client company can be crucial, in order for the consultant
company to propose appropriate digital knowledge training programs and production improvement pro-

grams.

and the corresponding rules and regulations were up-
dated and adjusted; in the middle and late stages of
the project, the digital transformation came in place
(Hu etc. 2021).

The literature above suggests that, during the process
of digital transformation, enterprises may encounter
difficulties which may not be easily solved, especially
for SMEs and that external help from digital service
provider or competent consulting company could be
helpful in this regard.

4.2 Developments of corporate training in
the context of digital transformation:
Findings from questionnaires

The literature review above has provided some useful
information on how digital transformation is facilitated
by external supports etc. However, there’s been very
limited description and analysis of how digital transfor-
mation is actually influencing the vocational training in
companies. Therefore, empirical investigation is car-
ried out to answer this question. Firstly, and online
questionnaire is developed and distributed; secondly,
interviews are carried out with HR personnel in the rel-
evant companies. In this section, the findings from
questionnaires are briefly introduced.

The questionnaires are distributed via online platform
(Wechat group etc.) mainly in Taicang and Kunshan of
Jiangsu province, where some advanced manufactur-
ing enterprises are located. The respondents are
mainly HR managers in the corresponding manufac-
turing companies. The reason why a proportionally
significant amount of German companies are chosen
as the main target group is twofold: firstly, based on
previous and preliminary communications, it is identi-
fied that these German companies are among the
most technologically advanced companies in manu-
facturing in China and are therefore most likely to be
influenced by digitalization; secondly, some profes-
sional and personal contacts have been established
before and therefore the applicability and accessibility
of the questionnaires are higher compared to other
companies.

Altogether, 59 questionnaires are successfully distrib-
uted and collected, all of which are valid. Among them,
5 of them are companies located in ASEAN, the rest
are in China. Due to the low sample number and the
lack of representativeness it resulted in, a systematic
comparison between China and ASEAN is not possi-
ble; therefore, the results would be introduced as a
whole.

The distribution of all companies in terms of number of
employees is as follows: about 13% less than 50, em-
ployees, about 15% 51-100, about 35% 100-500,
about 24% 500-1000, about 12% more than 1000.
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The concrete results of the findings can be found in
annex 1.

The findings of questionnaires can be summarized as
follows:

e digitalization is having a rather moderate im-
pact on the production and business process
as well as the HR structure on average. There
are considerable inter-company disparities in
terms of the degree of digitalization.

e in the digital age, the ability to learn is re-
garded as the most important competency,
with IT related competencies and problem
solving abilities the second and third most im-
portant competencies for shop-floor workers.

e To cope with the challenges presented by dig-
italization, the majority of the companies prior-
itise reskilling their current employees as the
main approach, compared to enhancing ap-
prenticeship cooperation with vocational
schools. The vast majority chose increasing
on-the-job training and online training as the
measure to tackle the problems arising from
digitalization.

e some new training methods and technologies
are applied by the companies, such as
blended training, e-learning and remote
coaching correspondingly, but over half of the
companies regard these methods and tech-
nologies not very effective and difficult to im-
plement. Many of the investigated HR person-
nel chose the options “the training methods
are not fully understood” and “because the
training technologies are not mastered” as the
reasons for the difficulties in effectiveness.
The reasons for the implementation difficulties
are mainly the lack of qualified training per-
sonnel, guidance on methods and lack of fa-
cilities.

e Covid-19 pandemic has made trainings more
difficult for many companies, it has also in-
creased online training and the application of
multiple training methods.

4.3 Skills upgrading strategies in the
context of technological change: inter-
view findings

To better understand the impact of technological
change on vocational training, some semi-structured
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interviews are carried out with representatives from
companies in China and ASEAN. Altogether 14 inter-
views were conducted, among which 11 companies
are located in China, 2 in Thailand and 1 in Vietnam.
8 of the 11 interviews in China were conducted in a
face-to-face manner, the rest of the interviews in both
China and ASEAN were conducted via online plat-
form. Among the Chinese companies interviewed,
some were barely influenced by digitalization, there-
fore their results were not presented here. The results
for all the other interviews are demonstrated in the an-
nex 2 and 3.

Briefly speaking, the interviews demonstrate that, in
both China and ASEAN, companies have applied var-
ious skill upgrading strategies to cope with the digital
transformation, including developing online micro-
courses, teaching more relevant theoretical
knowledge, establishing stronger cooperation with col-
leges etc. New training methods and technologies are
applied in the training practice in enterprises in both
China and ASEAN.

However, due to factors such as safety and the pro-
tection of intellectual property, the traditional way of
apprenticeship remains the most effective method of
training for some companies. Difficulties in applying
the new training methods and techniques include lack
of understanding of the methods and technologies,
lack of preparedness of the trainers for the new meth-
ods etc.

It is important to mention that, to a certain extent, be-
sides the possibility of increased competence require-
ments for shop floor workers, the empirical investiga-
tion has also verified the possibility of skills-displacing
or skill-degrading technological change that is re-
vealed by some the literature: in some cases, techno-
logical change such as digitalization does not neces-
sarily lead to an increase on the level of skill require-
ments for workforces and for some companies, the
shop floor workforces have carried out more or less
the same jobs as before the digital transformation. Un-
der this circumstance, the incentive for improvement
of vocational training is missing and these companies
have done very little in this regard.

4.4 Findings of additional empirical in-
vestigation with other stakeholders

Additionally, some information was gathered via inter-
views with other relevant stakeholders in the digital
transformation of manufacturing companies in China,
such as government agencies, industrial parks and
training providers.



Governments at different levels have been supportive
in digitalizing and modernizing the manufacturing in-
dustry. One official of the bureau of economy and in-
formation technology at a local government indicates
that the city government has a rather comprehensive
program in supporting the digital transformation of
manufacturing companies. A combination of different
approaches is applied: firstly, the local government
would provide the diagnosis service to companies that
fits some basic requirements in size and number of
employees, which could estimate the degree of digital-
ization of the companies and therefore help the enter-
prises developing appropriate strategies of digitaliza-
tion; secondly, industries’ demands for digitalization
would be collected and analysed by the government,
which together with the diagnosis would form a basic
picture of digitalization on the local level; thirdly, enter-
prises that meet the standards set by the government2
can apply for the supports in promoting or establishing
a certain number of digital/smart factories, which in-
clude financial supports, business solution plans as
well as supports in the training of managers, engineers
and technicians etc.

Both the central and some provincial governments
such as Guangdong, Hunan, Jiangsu and Shanghai
have been supporting cooperation between industry
and vocational schools, for instance the “modern ap-
prenticeship program”. The schools shall apply for the
support program together with the enterprises, stating
in a standard form what the program aims to do, what
problems can be solved from this program and how
the skilled workers would be trained. If the program
gets granted, government will provide scientific guid-
ance as well as financial supports, which can be used
to buy relevant facilities, reward the trainers or im-
prove curriculum.

In many cities across China, industrial parks have
been established to attract investments and facilitate
the development of industries as well as industrial
chain. Nowadays, measures have been taken by local
governments to foster the industrial transformation
and upgrading in these industrial parks. In one of these
parks, a management committee consisting of local
government officials has been formed to facilitate all
the business activities. To facilitate the digital transfor-
mation, this committee has been conducting company
visits on a regular basis to obtain better understanding
of the practices, wishes and difficulties of the compa-
nies located in the parks in terms of digitalization;
based on the relevant information, the committee
makes constant efforts to help the enterprises by of-
fering various services, such as assisting their search

2 Normally it includes standard concerning sector, size, de-
gree of digitalization, but it varies among regions. For in-

stance, a 2019 policy in Suzhou suggests that the advanced
manufacturing companies that meet one of the criteria can

for appropriate workforces, introducing relevant ex-
perts to the companies, providing funds, help estab-
lishing cooperation with vocational schools, etc. Addi-
tionally, external high quality vocational education re-
sources were also introduced to the park, with several
agencies with advanced professional know-how in vo-
cational education now located in the park. The com-
mittee has successfully organized training for the en-
terprises in the industrial park, helping the managers
in these companies better understand the digital trans-
formation and how it influences the production process.
Forums were organized to facilitate dialogue among
different parties involved in the industrial upgrading.

An online interview with a training provider near
Shanghai reveals that: the training program that is re-
lated to digital transformation of manufacturing and In-
dustry 4.0 includes mainly two parts: (1) general intro-
duction and promotion of the concept and ideas of In-
dustry 4.0 for the clients who are interested; (2) based
on the Industry 4.0 facilities of FESTO, presenting and
demonstrating of concrete operation under the current
technological background, which includes MPS, CP-
Lab/CP-Factory, pneumatical and electro-pneumatical
equipment etc.

4.5 Summary of the empirical findings

There’s been rather limited previous empirical studies
on how digitalization of industries affect vocational
training in workplace in China and ASEAN. The major-
ity of the literature in the Chinese language is antici-
pating and predicting the developmental trends under
the digital setting, instead of empirical investigation.

As limited literature illustrates, E-commerce Platform
companies such as Alibaba as well as professional
service agencies can play important roles in support-
ing the digital transformation of SMEs in China; how-
ever, financial and organizational difficulties still exist
on a very wide range.

The empirical findings from questionnaire and inter-
view demonstrate that considerable divergence exists
concerning the degree of digitalization for enterprises
in both China and ASEAN and that in general, digitali-
zation is having moderate impact on the competence
requirements of shop floor workers in general. Differ-
ences exist in terms of the impact of digitalization; for
some companies, digitalization is having significant

apply for different amounts of subsides: investment over 20
million Yuan in the past three years; sales surpassing 1 or 3
or 5 billion for the first time; carrying out important national
innovation projects etc.
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impact, where workers’ tasks change evidently; for
some, the impact of digitalization is more prominent on
the engineers, because it's engineers’ task to design
the manufacturing environment and the shop floor
workers do not have to fulfil very complex tasks. No
clear difference between China and ASEAN on the as-
pects mentioned above can be observed; however,
this comparison is not representative due to the limited
sample.

Interviews demonstrate that, in both China and
ASEAN, digitalization has not led to serious chal-
lenges to the companies in terms of skill requirements
on shop floor workers, which is in accordance to the
findings of the questionnaires that digitalization is hav-
ing moderate impact. The interviewed companies
have applied various skill upgrading strategies to cope
with the digital transformation, including developing
online micro-courses, teaching more relevant theoret-
ical knowledge, establishing stronger cooperation with
colleges etc.

As empirical findings indicate, new training methods
and technologies are applied in the training practice in
enterprises in both China and ASEAN.

However, due to factors such as safety and the pro-
tection of intellectual property, some companies still
regard the traditional way of apprenticeship the most
effective method of training. Difficulties in applying the
new training methods and techniques include lack of
understanding of the methods and technologies, lack
of preparedness of the trainers for the new methods
etc.

It is important to mention that, to a certain extent, be-
sides the possibility of increased competence require-
ments for shop floor workers, the empirical investiga-
tion has also verified the possibility of skills-displacing
or skill-degrading technological change that is re-
vealed by some the literature: in some cases, techno-
logical change such as digitalization does not neces-
sarily lead to an increase on the level of skill require-
ments for workforces and for some companies, the
shop floor workforces have carried out more or less
the same jobs as before the digital transformation. Un-
der this circumstance, the incentive for improvement
of vocational training is missing and these companies
have done very little in this regard.

Interviews with other relevant stakeholders in the digi-
tal transformation of manufacturing companies in
China have demonstrated that government at different
levels have taken measures in this respect, such as
diagnosis of degree of digitalization, financial sup-
ports, business solution plans, manager training as
well as supports in apprenticeship program etc. Mean-
while, industrial parks were established to foster the

20

industrial transformation and upgrading, which also
combines various activities to support the digital trans-
formation.



Impact of digitalization and various measures to cope with it

Empirical investigation indicates that digitalization has brought about considerable change to the
skill requirements of enterprises in China and ASEAN, most evident changes include the increase
of recruitment standard for technicians and shop floor workers, while the increase of number of
engineers/R&D staff less evident.

The most important competencies under the influence of digitalization are the ability to learn, IT
knowledge and competence as well as problem solving ability, according to the questionnaire survey
of companies in China and ASEAN.

To cope with the challenges presented by digitalization, the majority of the companies prioritize
reskilling their current employees as the main approach, compared to other measures such as en-
hancing apprenticeship co-operation with vocational schools.

New training methods and technologies are applied by the companies in both China and ASEAN,
such as blended training, e-learning and remote coaching. Meanwhile, due to factors such as safety
and the protection of intellectual property, some companies still regard the traditional way of appren-
ticeship the most effective method of training. Additionally, difficulties in applying the new training
methods and techniques include lack of understanding of the methods and technologies, lack of
preparedness of the trainers for the new methods etc.

In China, government at different levels have taken measures to support the companies in their
digital transformation, such as diagnosis of degree of digitalization, financial supports, business so-
lution plans, manager training as well as supports in apprenticeship program etc. In fostering the
industrial upgrading, industrial parks could serve as a good instrument which combines various ac-
tivities to support the digital transformation.

Covid-19 pandemic has made trainings more difficult for many companies, but it has also increased
online training and the application of multiple training methods, which presents opportunities for
innovation as well.
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Chapter 5 Conclusions and recommendation

5.1 Conclusions

Digitalization is having profound impact on the world
we live in and it’s also gradually changing the business
and production in manufacturing companies.

The existing research has revealed a rather compli-
cated picture concerning the impact of technological
change such as digitalization on the labour market.
Despite some disparities among the literature, a cer-
tain degree of consensus exists in the sense that some
professional competencies concerning digitalization
as well as some transferable skills are necessary to
fulfil works in the context of digitalization.

Both China and ASEAN countries are making pro-
gress in the digital transformation of industries, mean-
while, considerable internal differences exist in terms
of the degree of digitalization among manufacturing
companies in both China and ASEAN. For the majority
of the manufacturing enterprises in the region, digital-
ization is largely a development process its influence
on the shop floor workers are yet to be investigated. In
China, central as well as some provincial and local
governments have been supporting the digital trans-
formation of enterprises by means of subsidises and
other methods.

Due to the limited sample of investigation, scientifically
solid conclusion cannot be made concerning the cau-
sality relation between enterprise characteristics or
government policy and the degree of digitalization.
However, at least in China, the various policy
measures should have some impact on the digitaliza-
tion transformation of manufacturing enterprises, es-
pecially when the difficulties indicated in the literature
review are taken into consideration. Both financial
supports (subsidise etc.) and professional supports
(diagnosis, guidance, counselling etc.) could provide
enterprises with assistance that they urgently need.

The empirical investigation of this study demonstrate
that in general, digitalization is having moderate im-
pact on the competence requirements of shop floor
workers in both China and ASEAN. Differences exist
in terms of the impact of digitalization, but no clear dif-
ference between China and ASEAN on the aspects
mentioned above can be observed; however, this
comparison is not representative due to the limited
sample.

Among different aspects of digitalization, the applica-
tion of ICT and industrial software seem to have more
impacts on the business and production of enter-
prises. The most common consequences of increased
digitalization on the workplace are two folds, firstly,
work content has become more complicated for work-



ers and technicians, which lead to increased compe-
tence requirements; secondly, decrease in the number
of shop floor workers also takes place.

For the enterprises that have been influenced by digi-
talization, the most common practices are upskilling of
existing workforces, with recruiting new employees
and apprentices from vocational schools as the sec-
ond and third most common practices. Other common
practices include the application of online training, the
training of technicians and workers by the suppliers of
the facilities, the enhanced cooperation between en-
terprise and vocational schools.

Despite these commonalities, the enterprises have ap-
plied a wide range of strategies to cope with the chal-
lenges brought by digitalization. Some companies
have developed and applied more individualized train-
ing contents and approaches; some have developed
online micro-courses and real-time live courses; some
have implemented job rotation for apprentices and
workers; some have applied a form of flipped class-
room.

The interviews have revealed some very interesting
measures taken by companies in ASEAN. To cope
with the challenges brought by digitalization, one of
the two Thai companies interviewed has established
cross-department teams, which also helps promote in-
ter-department learning.

The only Viethamese company interviewed has ap-
plied very advanced method such as competence as-
sessment and skill mapping to determine the worker’s
position as well as the content of training.

Surprisingly some innovative approach is applied by
both Chinese and Thai company, namely the cooper-
ation with universities and colleges with the aim of
making good use of the “external brains” and tackling
technical problems, when it is difficult to hire such
highly qualified research personnel as full time em-
ployees.

5.2 Recommendations for TVET stake-
holders

Based on the findings from literature review and the
empirical investigation, some recommendation can be
drawn for TVET stakeholders, especially the ones that
are closely related to the digitalization and its impact
on TVET.

Firstly, skill upgrading strategies should take into ac-
count the development stage of the corresponding in-
dustry and company. Considerable disparities exist
among the companies in terms of degree of digitaliza-
tion. The appropriate strategies for skill upgrading
could differ correspondingly. TVET stakeholders shall
be aware of this and develop suitable measures and
programs accordingly.

Secondly, vocational schools should be able to adjust
its education program for students to better prepare
them for the unforeseeable technological change yet
to come. Given the importance of theoretical
knowledge indicated by various literature and also
mentioned by some interviewees, for students in man-
ufacturing related subjects, teaching and learning of
more theoretical knowledge could be necessary to
help students understand the context of digitalization
and therefore solve the problems encountered better
in the future workplace.

Thirdly, government should provide supports for enter-
prises striving for digital transformation, especially for
SMEs which may have grave difficulties in applying
digital transformation and could be in a vulnerable sit-
uation when digitalization happens. The various
measures taken by different levels of Chinese govern-
ments can be value of reference for ASEAN countries,
for instance the subsidises for digital transformation as
well as the establishment of industrial park where re-
sources can be concentrated, but local circumstances
shall be taken into consideration if policy borrowing is
about to take place. Additionally, support measures
could be provided to enhance the training of in-com-
pany trainers on new training methods and technolo-
gies.

5.3 Implications for GIZ project (LP 4.0 &
RECOTVET)

The findings and conclusion mentioned above could
offer some implications for future GIZ projects.

Firstly, in order to better understand the reality, and to
improve the appropriateness of the project, prelimi-
nary researches should be done before planning and
carrying out projects if possible. In the field of digitali-
zation, should there be any promoting programs, la-
bour market situations, degree of digitalization in in-
dustries, relevant government policies etc. shall be in-
vestigated.
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Secondly, the project should develop customized pro-
grams to cope with partners of different industries and
developmental phases. The empirical investigation re-
veals that enterprises have developed quite individu-
alized and innovative measures to cope with digitali-
zation, which normally takes the specialities into ac-
count, it is therefore necessary to develop and imple-
ment more customized programs if possible.

Thirdly, mutual communications and visits among
partners at different stages of development of digitali-
zation could contribute to the better understanding of
each other and therefore form a more systematic and
whole view of the subject matter.

Fourthly, to tackle some of the difficulties encountered
by enterprises, some support measures and activities
could be carried out, for instance the improvement of
training of the trainers, the development of training
guidelines or handbooks relevant to training methods
and technologies, or even the provisions of training
equipment if necessary and possible.
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Annex 1 Findings from questionnaires

3.2.1 Digitalization and its impact on the company

The findings from questionnaire indicate that digitali-
zation-related technologies such as automation and
human machine interface, ITC, system engineering
and new industrial software are having moderate im-
pact in general. In terms of the impact on the produc-
tion and business process of the company, overall
only about 14% of the respondents regard these tech-
nological changes very influential and about 47% rel-
atively influential, about 34% believe that these have
rather limited influence, and about 5% think that these
have no impact at all (see graphic 1).

38.98%
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© 40.68%

W EE2E very much Il HEERAEEAA relatively influential
SIS rather limited influence Il SEHAZE no impact
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Graphic 1: how technological change has affected the pro-
duction and business process of the company in the past
few years

As for the concrete impact in terms of HR structure and
recruitment standard, about 62% of the respondents
indicate that the recruitment standard for technicians
has increased, about 42% think that the recruitment
standard for shop floor workers has increased, about
39% indicate that more engineers/R&D staff are re-
cruited, less than 31% of the respondents say that the
number/percentage of shop floor workers has declined
due to digital transformation.



The respondents regard the ability to learn, IT
knowledge and competence as well as problem solv-
ing ability as the most important competences for shop
floor workers under the circumstance of digitalization.

3.2.2 Vocational training under the influence of tech-
nological change

Under the influence of technological change, voca-
tional training has undergone certain changes. To
cope with the challenges presented, reskilling the cur-
rent employees to increase their abilities is regarded
as the most important measure, and recruiting em-
ployees with higher education and skills from labour
market is considered as the second option, whereas
measures such as enhancing apprenticeship cooper-
ation with colleges or recruiting new staff from colleges
of higher level are not given high priority (see table 1).

Table 1 Company’s measures to improve the compe-
tences of its personnel under the influence of techno-
logical change (ranking)

Options Scores?
Reskill the current employees to in-

crease their abilities 3.56
Recruit employees with higher edu- 246
cation and skills from labour market ’
Enhance apprenticeship cooperation

. 2.02
with colleges/schools
Recruit new staff from schools/col- 197

leges of higher level

In terms of change of training mode under the techno-
logical change mentioned above, enterprises’ priority
in training is to increase on-the-job training (over
83%), whereas increasing online training is the second
option (over 70%), apprenticeship and off-the-job
training are considered as the third and fourth options
(about 54% and 44% respectively) (see graphic 2).

3 The average comprehensive score of the options of the rank-
ing questions is automatically calculated by the questionnaire
system based on the ranking of the options by all respondents.
It reflects the comprehensive ranking of the options. The
higher the score, the higher the comprehensive ranking. The
calculation method is: option average comprehensive score =

BN TEER I Increase off- _
line off-the-job training 44.07%
Bl e o I :: 0=
Job training

BINFsE, #PE Increase

apprenticeship, learning by _ 54.24%

doing

B0z FEIl Increase online
woiming I, 71.19%
LIEEAE, EERE

MNone of the above is true, what I 0%
really happened is .
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Graphic 2: Change of training method under the influence
of technological change

Referring to the change of training method, e-learning
is slightly preferred compared to blended training and
face-to-face training, whereas flipped classroom is
clearly not applied by the majority of the companies
(see table 2).

Table 2: New training method applied by company to
cope with technological change (ranking)

Options Scores
e-learning 3
blended training 2.78
face-to-face training 2.78
flipped classroom 1.44

When it comes to innovative training technologies, the
vast majority of the companies have applied remote
coaching (almost 80%), whereas considerable compa-
nies have chosen simulation and digital labs (about
61% and 47% respectively) (see table 3).

Table 3: Innovative technologies that are applied in
training programs to cope with technological change

Options Percentage

. . L
Simulation 61.02%

. L]
Digital labs 47.46%

(2 frequency x weight)/number of people filled in this ques-
tion

The weight is determined by where the options are arranged.
For example, there are 3 options involved in sorting, the weight
of the first position in the row is 3, the weight of the second
position is 2, and the weight of the third position is 1.
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Remote coaching 79.66%

other 1.69%

Slightly less than half of the companies have applied
the training methods and technologies mentioned
above and regard them effective, and about 40% have
applied the methods and technologies but consider
them not effective, whereas about 10% think it's diffi-
cult to implement the methods and technologies (see
graphic 3).

FEER EREIEEIREA I s
difficult to implement the above
mentioned training methods
and technologies

10.17%

ERT S DRSS EAE, SRRFRF

The above mentioned training methods
and technologies are implemented, but _ 40.68%
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EAT G ARSI,

BuEsr
The above mentioned training methods 49.15%
and technologies are implemented, and .

they are quite effective

Graphic 3: Implementation of the above mentioned training
methods and technologies

The reasons of the difficulties in the implementation of
the methods and technologies include mainly lack of
facilities and equipment, lack of qualified training per-
sonnel and the inclination of the staff to more tradi-
tional way of training.

As for the lack of effectiveness of the new training
methods and technologies indicated by about 41% of
the respondents, the reasons are rather multi-fold:
about 58% of the respondents think that the training
methods are not fully understood, some indicate that
training technologies are not mastered, or the trainers
are not familiar with the new methods, whereas more
than 1/3 chose the option “it's been a very short time
that the methods and technologies are implemented”
as the reason.

Table 3: Why is it not so effective to implement the

above mentioned training methods and technologies
(multiple choice)?

Options Percentage

Because the traditional
way of training is more -

. 29.17%
effective
Because the training P
methods are not fully 5
understood SIERE
Because the training
technologies are not '_0
mastered 41.67%
Because it's been a
very short time that the (N

methods and technolo-  33.33%
gies are implemented

Because the trainers

are not familiar with the (N
new methods and 25%
technologies

Because the learners

are not used to the O
new methods and 33.33%

technologies

3.2.3 Impact of COVID-19 on training

Answers of the questionnaire demonstrate that the
Covid-19 pandemic is having evident impact on voca-
tional training. About 3/4 of the respondents note that
online training has increased, and about 39% indicate
that offline training decrease and training has become
more difficult; for 47% of the respondents, more train-
ing methods are applied to tackle the issue; about 37%
point out that more innovative technologies are ap-
plied.

Table 4: Change of training practice under the influ-
ence of COVID-19

Options Percentage
Generally speaking,
training has become w
more difficult e
Training effect gets [ |
worse 13.56%
Online training in- ]
creases 74.58%
Offline training de- O
creases 38.98%
More training methods O
are applied 47.46%
More innovative tech- [

nologies are applied 37.29%



Annex 2 Main findings from interviews

® Case study of Company A (China)

Company A is a German machinery company in the
automobile industrial supply chain, producing springs
and other car components in Taicang, near Shanghai.

1. Degree/stage of digitalization and its influence

The company has adopted digital technologies in the
manufacturing and is therefore in on a rather ad-
vanced stage of digitalization. In one of the factories,
after applying smart factory technologies, the operat-
ing tasks became easier, and the manual positions
have decreased; meanwhile, the maintenance and re-
pairing positions have even higher requirements than
before, because the complexity of these tasks has in-
creased.

Even in factories where more “traditional” automation
is taking place, the production and division of workers
has changed. In one of the factories, after installing
mechanical arms, some of the sorting tasks, which
were performed by workers, are now carried out by
mechanical arms. While the original 10 sorting jobs
disappeared, the demand for skilled workers who
carry out the maintenance and repairing work has in-
creased.

To cope with this change of post assignments, the
company has taken two approaches: firstly, reskilling
the existing workers with certain competence basis;
secondly, recruiting vocational college graduates with
relevant technical background.

2. Skill upgrading strategies

To reskill the existing workers for the changed work
contents, the company has updated the training for the
workers inside the company while sending some of the
workers to the German headquarter for more intensive
training and learning on the job.

The reskilling training is updated in two ways: both in
content as well as in methods.

In terms of content updating, firstly, the brief introduc-
tion of relevant content on automation, smart factory
and Industry 4.0 are integrated to the existing training
materials, so the workers can learn the knowledge in
advance; secondly, the more individualized training
contents are provided, in accordance with the chang-
ing tasks on the job position, such as the setting and
maintenance of mechanical program, knowledge and
skills concerning robots, etc.

In terms of the updating the methods of training, sev-
eral changes are prominent. (1) The number of trainee
has become more streamlined. In the past, one trainer
may provide training for quite a few trainees; now it is
almost one-to-one or one-to-two. (2) In the past, em-
ployees often would start operating after simply watch-
ing the trainer’s operation; now the trainees have to
learn some theoretical knowledge first, especially for
automation or intelligent manufacturing equipment.
Grasping the Know-how, and possessing a certain un-
derstanding of the functions, interface and operation
of the equipment before practical training is increas-
ingly common. (3) The training used to be carried out
in a fixed time or coordinated time; but now with much
of the training content updated in the company inter-
net, employees can enter the online training system to
learn knowledge and watch videos anytime and any-
where, or even take the exam online flexibly. (4) Train-
ing documents, such as work guidance and checklists
used to be posted on-site, but they are now in the com-
puter system; employees must complete the corre-
sponding check on the computer interface before op-
eration.

Under the circumstance that a completely new produc-
tion line is established, which only happens once in a
few years, a team of core members are sent to Ger-
many for training and learning. The team normally
consists of 1 production line manager, 2 maintenance
supervisors (machine + electricity) and 3-5 skilled
worker.
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3. Additional remarks

The production manager emphasizes that, for the es-
sential professional skills and knowledge under the lat-
est technologies, offline training remains the main ap-
proach of training, because some of these skills can-
not be easily learned without the real working environ-
ment.

Some skilled workers who carry out training mission
are aware of the new methods such as flipped class-
room, but regard them difficult to implement in the
working settings.

® Case study of Company B (China)

German machinery company, producing balancing
machine as well as filling and testing systems, in
Shanghai

1. Degree/stage of digitalization and its influence

The company is technologically very advanced but
has made very limited progress in terms of digitalizing
its manufacturing. In the past few years, no revolution-
arily new technological developments have taken
place in the company. However, new technologies are
constantly applied in the production process. In recent
years, in order to better meet the needs of customers
in the electrical automobile industries, new products
and technical solutions were developed.

However, the recruitment requirements of this com-
pany are relatively high, and there are currently no po-
sitions with low technical content; all workers should
possess the ability to understand technical drawings
and to carry out certain assembly operation inde-
pendently. New employees need to receive training on
professional know-hows, working principles, profes-
sional theoretical knowledge, and knowledge on core
components, etc.

In order to promote digital transformation, the com-
pany established a number of technical teams com-
posed of “engineers, technicians, and apprentices”,
which would solve the problems encountered in the
process, in order to reduce costs, increase efficiency
and forward process innovation.

2. Skill upgrading strategies
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The company has a systematic way of updating and
adjusting training contents to meet the latest skill re-
quirements. Every divisions of the company all have
an annual training plan. According to technical up-
dates and customer requirements, new contents are
added into the plan. A training menu with relevant in-
formation based on the plan is then provided to em-
ployees at the end of the year, so that employees can
have a preview and understanding of the training pro-
gram for the second year; they can choose courses
according to their positions and work needs. After sub-
mitting for approval, the budget will be reviewed and
the corresponding contents will be included in his/her
annual training plan, which is updated every year.

Besides this system, some concrete measures are
also taken to meet the changes and challenges in re-
cent years.

External training providers and supplier can play an
important role in providing training. To cope with some
of the latest technological developments, some of the
electrical and test workers participate in the industrial
automation course on Industry 4.0 developed by the
Bavarian training company and Festo. Since Siemens
is the provider of certain plc and industrial software, it
also provides training on the related subject in the form
of chargeable training courses. The quality of the train-
ing is normally good.

In response to customers’ changing requirements,
such as automobile OEMs, which require on-site qual-
ifications (safety management etc.), the company
have sent some employees to participate in external
courses and exams to obtain the required certificates.

Technological changes have relatively little impact on
the training methods, but the pandemic has. During
the pandemic, in order to maintain the corporate train-
ing to a certain degree, various online training meth-
ods are applied.

Firstly, online courses, which covers a rather complete
theoretical content, such as “basic theory of dynamic
balancing” are developed and implemented. Sec-
ondly, online micro-courses are also developed by en-
gineers and technicians, with the aim of teaching con-
crete knowledge points or solving small theoretical
problems. Thirdly, learning from the current trend in
several internet giants, some popular engineers and
technicians start the form of real-time live courses as
a method of training.

3. Additional remarks



Professional skills are normally not provided online,
because these skills often involve operation on site
and they are usually very interactive, and the online
training won’t be as effective.

What is equally important is this, to prevent the core
technical know-hows from being stolen, trainings relat-
ing to the core technical procedures and methods are
not uploaded to internet, not even the intranet. These
trainings are usually carried out in the form of small-
scale offline training; even for some online training
contents, the viewing of online courses also has strict
permission settings according to different categories.
Obviously, safety and the protection of intellectual
property plays a central role in this respect, which
somehow impedes the use of online training methods.

Local government subsidizes the training of 16-35
year-old Shanghai residents, so the company’s costs
are reduced.

® Case study of Company C (China)

Chinese electrical company, producing electric micro
switches and related products, in Shanghai

1. Degree/stage of digitalization and its influence

The company is technologically advanced but has
barely adopted any digitalization technologies in its
production yet. A recent technological improvements
made on production is the application of automation
equipment as well as related software since 4 years
ago. The gradual replacement of operation workers by
robotic arms has led to the reduction of assembly
workers for about 50% during the past few years. The
skill requirements for workers did not change dramati-
cally, but the demand for maintenance and repairing
workers has increased.

2. Skill upgrading strategies

To cope with the challenges of new technologies, as
well as to improve the competitiveness of the com-
pany, various skill upgrading strategies are applied in
recent years.

The company has a rather strict requirement of long-
term employees. They have to participate in training of
120 hours and pass the exam to get a work license;
the exam contains theoretical and practical contents.

As mentioned earlier, digital transformation and other
technological developments often lead to higher skill

requirements of the workforces. In order to further en-
hance the skills levels of the employees, job rotation
for apprentices and some workers was recently imple-
mented. After a certain period of rotation, the
worker/apprentice would be assessed and given a
chance to decide which position he/she prefers to
stay.

A stronger cooperation with colleges and universities
are also pushed forward. Although it's difficult to at-
tract graduates from the elite universities, the com-
pany has found other ways to make use of the talents:
they offer scholarship to some of the senior students
and carry out small joint research projects which is
normally closely related to their bachelor graduation
project. Through these small projects carried out
jointly by engineers, technicians, elite university stu-
dents as well as their supervisors, some technical ob-
stacles were successfully removed. Some students
were even hired as a consultant after their graduation
project at the company. The human resource manager
refers to these students as “external brain”, because
they can contribute their intelligence to the company
without being an official employee.

During the pandemic, online training is substantially
strengthened. Some training contents, which used to
be taught offline, are now recorded in advance and
then uploaded to the intranet, where trainees can
watch very easily. Even a form of flipped classroom is
applied: the workers are required to learn the up-
loaded content in advance; then they were provided
with some assistance if they encountered difficulties;
afterward, they need to take the test.

® Case study of Company D (China)

German company producing electric tools, such as
electric drill, angle grinder, in Chengdu.

1. Degree/stage of digitalization and its influence

Striving to achieve smart factory of industry 4.0 stand-
ard, the company in Southwest China has been apply-
ing several new technologies and management instru-
ments to modernize its production and business. The
company is on a rather advanced stage of digitaliza-
tion in manufacturing.

Through the application of new technologies, such as
using standardized MES production execution system,
RFID radio frequency identification applications, AGV
automatic guided vehicles, real-time data analysis and
seamless connection between warehouses and pro-
duction lines, the production is become more efficient,
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operations and supply chains become more transpar-
ent, and the better use of resources is realized.

In the past few years, due to the technological ad-
vancement, the factory’s production capacity has in-
creased by 5-6 times, but the number of workers has
not increased. Meanwhile, contrary to the common un-
derstanding, the factory’s requirements for shop floor
operators have even decreased, because part of the
manual tasks are now completed by the machine, and
only some the rest of the simple tasks, such as loading
and unloading processes are completed by the oper-
ating workers.

The recruitment requirement for operational workers
are still lower-secondary school graduates, while the
technicians should have at least vocational school cer-
tificates in mechanical and electrical domains. Alt-
hough sensors are installed on the production line and
relevant data is continuously collected, only techni-
cians understand what the data means, workers do
not actually understand the process, and their tasks
have not changed.

Under this circumstance, the knowledge structure of
engineers has changed. In the past, engineers need
to master the tools and methods for statistics and cal-
culation of industrial data, and diagnose the source of
the problem; after the digitization, the system can di-
rectly display where the problem is. To solve prob-
lems, engineers need better IT-related capabilities.

2. Skill upgrading strategies

Maintenance technicians are mainly trained by the
company with its rather sophisticated training system.
In the past, they also recruited experienced techni-
cians who have worked in the same industry; currently
they company plans to recruit students who graduated
from school which is working with AHK to integrate the
German certificate and education standard to the ed-
ucation program; the company is currently participat-
ing in the school’s education process, take students as
interns in the company.

The company has a comprehensive internal training
system. However, 30% of the training is conducted by
external personnel, which happened under two cir-
cumstances: either the particularly professional and
theoretical content, which may be very difficult to learn
in the working setting, or the introduction of some new
mindset from outside, mainly for management and en-
gineers.
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3.Additional remarks

When asked about the change of skill requirements on
shop floor workers, the CEO of the company clearly
indicates that their skill requirements have not
changed and the reasons for this is as follows: be-
cause the engineers have designed the entire system
in the way that the workers still do the relatively simple
tasks since the digital transformation, and it's not easy
to change the competence of shop floor workers dra-
matically on a large scale.

This, together with some findings from questionnaire,
verifies the notion revealed in the literature, namely
technological change is not necessarily skill-biased, it
could also replace skills without upgrading the skill re-
quirements. For enterprises, the most economic op-
tion may not be upgrading the technology of facilities
and skill requirements of workforces simultaneously. It
means that, at least for shop floor workers, technolog-
ical change does not always lead to the change of skill
requirements and vocational training.

® Case study of Company E (China)

Chinese company producing electric components,
such as electromagnetic wires, in Shenyang.

1. Degree/stage of digitalization and its influence

Through the installation of a digital ERP (Enterprise
Resource Planning) system as well as some other in-
novations on production, such as online detection de-
vice and visible detection tools, the company is under-
going some technological transformation. However, it
is difficult to judge, to what extent the company has
realized the digitalization of production because the
research team was unable to visit the company.

The installation of ERP system is a process which can
last for a couple of months, during which time the con-
tent and procedure of work is transformed for both of-
fice and shop floor workers. During a certain period of
time, the traditional manual system and the new ERP
system have to be operated simultaneously, because
the ERP system was not completely functioning and
business needs to run as normal. This not only gener-
ated extra costs, but also leads to additional work con-
tents for the workers, who need to do more scan and
check works. The traditional operation work is not so
difficult for the workers, but the application of new ERP
system is a challenge for some of the workers.

It is estimated that in the near future the changes of
posts and contents of the workers would change even
more dramatically. A substantial decrease of shop



floor workers as much as 50% and an increase for the
qualification requirements for them are expected.

2. Skill upgrading strategies

The changed working contents brought by the instal-
lation ERP system is posing challenges for the factory,
which face the difficulty of unstable workforces regu-
larly.

The main strategy is to upskill the existing workers.
Due to the difficult economic situation of Northeast
China, it was not very easy to recruit highly qualified
workers from the labour market, so they have to find a
solution within the company. The majority of the up-
skilling training is carried out by the factory technicians
and manager. With new systems and technologies are
applied, the training time has become longer and train-
ing frequency has increased.

When applying new machines and facilities, it was nor-
mally the provider of these machines offer training to
the workers on how to use them. Sometimes, remote
coaching and online video training is applied due to
pandemic situation.

To tackle the problem of lack of innovation, the com-
pany has cooperated with local universities to “borrow”
the engineering talents there. Cooperative research
projects between the company and local universities
were designed and implemented, where doctor and
master candidates can conduct studies with the facili-
ties of the factory, solving the production problems
while finishing their doctor-/ master-thesis.

It is meaningful to point out the significance of the
mind-set of the company owner, which plays important
role to drive the digital transformation of the company
prepare early enough for the COVID-19 pandemic. To
a certain extent, it can be regarded as a starting point
to prepare new job profiles of company which leads to
new way and methods of training. Normally, the fam-
ily-owned company could be a burden regarding the
change, however, in this case the company owner
foresees changes in advance.

® Case study of Company F (Thailand)

Thai company producing automobile components in
Bangkok.

1. Degree/stage of digitalization and its influence

The company has been constantly upgrading its pro-
duction in the past 5 or 6 years. Robotic arms are ap-
plied in production, as a result, the number of staff has
decreased substantially. For one of the production
site, in the past, about 20-30 people with relatively low
skills were recruited and trained in the academy, now
only 5-6 people were recruited and the training time
has also become shorter. Some of the low skilled
workers may switch to unskilled positions, such as
packaging, if they could not meet the new job require-
ments.

For the majority of the skilled workers, the work con-
tent has changed with digitalization as well. The work
become more complicated. Some workers are still
working in the same position, but with higher skills. For
one of the production site, in the past, they just need
to carry out simple operation; now they need to check
the program and function of the machines regularly.
New tasks also emerge, such as programming robots
to carry out different tasks.

2. Skill upgrading strategies

There are mainly two ways to challenges brought by
the digitalization process: firstly, skill upgrading train-
ing for existing workers; secondly, recruiting new em-
ployees with higher diploma level (college).

Skill upgrading training include two parts: classroom
training of theoretical knowledge, and practical training
of practical know-how.

To determine the training program and content, com-
petence assessment of the workers is carried out,
based on which, a skill mapping can be reached for
each worker.

For managers and supervisors, innovative training
methods such as blended learning are applied,
whereas for shop floor workers, on-the-job remains
the main method due to the relatively senior age of the
workers, while web-based training on QC and 5S, and
simulation technology are also implemented, which
helps improving the understanding of theoretical
knowledge.

Recruiting new employees are a useful instrument to
cope with the challenges brought by digitalization. Co-
operating with VET school in various forms, including
apprenticeship, is implemented as well. During the
process, the enterprise also develop curriculum to-
gether with schools. However, managing the appren-
tices could be challenging for the company, due to the
difficulties in disciplining the students.
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® Case study of Company G (Thailand)
Thai brewery company located in Bangkok.
1. Degree/stage of digitalization and its influence

The production of beer and other related products
does not change much in the past few years. Some
production became more automatized and ICT was in-
creasingly applied in the business and management.

The management’s basic philosophy in applying new
technologies is that they do not leave any worker be-
hind, instead, they try to prepare them for the changes.
Important strategy to cope with the challenges is to let
people at different branches of the company to have a
shared vision of the company and to understand each
other. The operation people should know more about
the whole company, its objectives, logistics and sales
etc., vice versa.

2. Skill upgrading strategies

The company mainly has two kinds of training, firstly,
basic skills training which are carried out by HR de-
partment, secondly, specific skills training provided by
KM team such as in-company trainers and the agile
team.

In coping with challenges brought by digitalization as
well as the increasing competition in the beer market,
the management of the company thinks that it is nec-
essary to change the mind-set of training, students
should be at the centre of training; workers’ different
interests and backgrounds should be taken into con-
sideration. If possible, a more individualized way of
training should be implemented.

Additionally, cross-department teams were estab-
lished in order to solve problems and promote inter-
department learning, which helps to reduce misunder-
standing among departments.

Methods such as problem-based training is widely im-
plemented. Digital platform is regarded as an im-
portant way to achieve the above mentioned training
objectives.

The company also cooperates with vocational school
in the form of apprenticeship program, which was at-
tached great importance by the management.
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® Case study of Company H (Vietnam)

Vietnamese company producing metal construction
components, in Hanoi.

1. Degreel/stage of digitalization and its influence

The company has been applying industrial software
and management system and buying new machines
in the past few years.

The new machines have led to changes in production
process. Number of workers have decreased and the
content of work has changed as well. For instance, to
bend certain steel component, it used to require two
workers and two supporters, now it only requires one
worker and one supporter, and it takes less time and
less workload, the workers just need to check the ma-
chine instead of doing manual work anymore. Produc-
tivity is also increased during the process.

When new machines are implemented, workers are
required to know how to operate the machines. Very
often, technical English/Japanese is required, so the
workers should learn the basic English/Japanese
technical vocabulary that is required to carry out the
basic operation and maintenance.

2. Skill upgrading strategies

Upskilling existing workers and recruiting graduates
from vocational schools are the main approaches to
cope with the changes.

When applying new machines, normally the suppliers
of the machines would train the workers and engi-
neers. The procedure is as follows, firstly, engineers
and technicians get trained; secondly, they train the
workers, the workers with more experiences would
help them with the training.

Normally, in-company trainers carry out the majority of
the ordinary training; in case of lack of trainer, the en-
gineers and technicians also participate in training the
workers. Trainers can determine the mode of training
according to the content. Normally, theoretical training
is conducted first, then practical training. The training
for new beginners could last for one month. Online
training is provided; Microsoft teams are applied for
training of engineers.

The HR department and trainers apply the appropriate
training methods according to the content. For theo-
retical knowledge, online training and other new meth-
ods are very useful, which also reduces the cost. For
training of practical skills, face-to-face manner is much
more effective.



Meanwhile, VET school graduates are recruited and
apprenticeship and training program is carried out to-
gether with VET schools.

The company thinks highly of the school graduates,
because they have good theoretical knowledge, they

are young and eager to learn. GIZ is also supporting
the relevant programs.

During the pandemic, the workers are required to stay
in factory according to government policy to cope with
the pandemic, so online training is not so necessary.



Annex 3 Summary of interview findings

Degree/stage of digitalization and its influence

Skills upgrading strategies

Additional remarks

A

In China,
German in-
vested, ma-

chinery

The company has adopted digital technologies
in the manufacturing and is therefore in on a ra-
ther advanced stage of digitalization. Smart fac-
tory technologies are applied in some factories.

Operating tasks became easier, manual posi-
tions decreased, complexity of maintenance
and repairing increased.

More individualized training contents
and approach are developed;

Theoretical knowledge is getting more
important;

Online training system and docu-
ments are developed.

Offline training remains the main ap-
proach of training, due to lack of effec-
tiveness without the real working en-
vironment.

B

In China,
German in-
vested, ma-

chinery

The company is technologically very advanced
but has made very limited progress in terms of
digitalizing its manufacturing. There’s no revolu-
tionarily new technological developments, but
new technologies are constantly applied.

Technical teams composed of “engineers, tech-
nicians, and apprentices” are established to
promote digital transformation and solve prob-
lems.

The company has a systematic way of
updating and adjusting training con-
tents, training menu for each division
is updated regularly.

External training providers and sup-
plier can play an important role; online
micro-courses are developed; real-
time live courses are applied.

Because of safety and the protection
of intellectual property, trainings re-
lated to the essential technical proce-
dures and methods are mainly carried
out offline.

C

In China,
Chinese pri-
vate in-
vested, elec-
trical

Technologically advanced but has barely
adopted any digitalization technologies in its
production yet. The gradual replacement of op-
eration workers by robotic arms has led to the
reduction of assembly workers for about 50%.

The demand for maintenance and repairing
workers has increased.

Job rotation for apprentices and some
workers are implemented.

A stronger cooperation with colleges
are established to make good use of
the “external brains” and tackle tech-
nical problems. A form of flipped class-
room is applied.

During the pandemic, online training
is substantially strengthened.

D

In China,
German in-
vested, elec-

trical

On a rather advanced stage of digitalization in
manufacturing. New technologies: standardized
MES production execution system, RFID radio
frequency identification applications, automatic
guided vehicles, real-time data analysis and

The company has a comprehensive
internal training system.

Recruiting graduates from vocational
school working with AHK to integrate

Technological change is not neces-
sarily skill-biased, it could also replace
skills without upgrading the skill re-
quirements; it does not always lead to
the change of skill requirements and
vocational training.




seamless connection between warehouses and
production lines.

The factory’s requirements for shop floor oper-
ators have even decreased, because part of the
manual tasks are now completed by the ma-
chine.

the German certificate and education
standard.

Some 30% of the training is conducted
by external personnel, for the very
professional contents etc.

E

In China,
Chinese pri-
vate in-
vested, elec-

trical

Digital ERP system was established, online de-
tection device and visible detection tools are ap-
plied.

Additional work contents for the workers, appli-
cation of new ERP system is a challenge for
some; in the near future substantial decrease of
shop floor workers as much as 50% and an in-
crease for the qualification requirements for
them are expected.

Upskilling the existing workers, mainly
carried out by the factory technicians
and engineers. Training time become
longer and training frequency has in-
creased.

F
In Thailand,
Thai com-
pany, auto-
mobile com-

ponents

Robotic arms are applied in production.

Number of staff decreased substantially. Some
low skilled workers switch to unskilled positions.

Work become more complicated for the majority
of the skilled workers. New tasks emerge, such
as programming robots.

Skill upgrading training for existing
workers and recruiting new employ-
ees with college level.

Skill upgrading training include two
parts: classroom training of theoretical
knowledge, and practical training of
practical know-how.

Competence assessment and skill
mapping of workers are conducted for
each worker. Web-based training on
QC and 58S, and simulation technology
are implemented.

Cooperating with VET school in vari-
ous forms, including apprenticeship.
Developing curriculum together with
schools.

For shop floor workers, on-the-job re-
mains the main method due to the rel-
atively senior age of the workers.
Managing the apprentices could be
challenging for the company, due to
the difficulties in disciplining the stu-
dents.

Production does not change much in the past
few years. Some became more automatized

Changing of the mind-set of training,
with students at the centre; workers’

Mind-set of the company owner,
which plays important role to drive the
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In Thailand,
Thai com-
pany, brew-
ery

and ICT was increasingly applied in the busi-
ness and management.

Letting people at different branches of the com-
pany to have a shared vision of the company
and to understand each other.

different interests and backgrounds
being taken into consideration and
more individualized way of training.

Cross-department teams established
in order to solve problems and pro-
mote inter-department learning. Prob-
lem-based training and digital platform
is applied in training. Cooperating
with vocational school in the form of
apprenticeship program.

digital transformation of the company
prepare early enough for the COVID-
19 pandemic.

H

In Vietham,
Viethamese
company,
construction

steel

Applying industrial software and management
system; buying new machines.

Number of workers decreased, content of work
changed as well.

Workers are required to know how to operate
the machines. Very often, technical Eng-
lish/Japanese is required.

Suppliers of the machines train the
workers and engineers. For theoreti-
cal knowledge, online training and
other new methods are applied widely.
For training of practical skills, mainly in
face-to-face manner.

Recruiting VET school graduates, ap-
prenticeship program implemented.

During the pandemic, the workers are
required to stay in factory according to
government policy to cope with the
pandemic, so online training is not so
necessary.
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