
HIGH-QUALIFIED LABOUR AND SKILLS: 
THE DEMAND SIDE

In this chapter, we analyse the demand side of Penang’s labour market focusing on high-qualified 
employees in both quantitative and qualitative aspects. We discuss current drivers in the forms of 
upgrading and new directions in Penang’s pathway to a higher-income economy. Next, we elaborate on 
current development of, and shifts in, demand for high-qualified labour in relation to investment trends, 
job vacancies, and firm recruitment patterns. The specifications of job vacancies and recruitment 
provide insight into the labour skill demand trend according to major occupations and industries in 
Penang. While the main emphasis of this study lies on the current situation and the immediate years 
ahead, it also prompts a brief consideration of debates on the future of work/jobs, and what that may 
imply for Penang30. 

30 Earlier versions of parts of this chapter are included in the project inception report, and Terhorst, J. and T. Verbraeken (2016). 
 Making the Transition into a High-Income Economy: The Penang Case. Master Thesis, Department of Human Geography and 
 Planning, Faculty of Geosciences, Utrecht University, The Netherlands.
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4.1 Penang’s next economy and skill 
 demand

Penang’s pathway of development into the 2000s 
has continued to privilege industrial development for 
some time. It is attributed to the gradual technological 
deepening of manufacturing in the MNC-led and SME-
led segments. This is illustrated in change of the value-

added profile (Figures 4.1 and 4.2).

In the process of upgrading – segments of – industries 
have started to dwindle as low-value assembly 
operations have moved out, substituted by higher 
value operations (e.g. semiconductor and computer 
storage), or have even ceased to exist (e.g. consumer 
electronics). At the same time, new industries have 
started to expand (e.g. medical devices).

Figure 4.1: Industrial development in Penang, 1960–2010

Source: Kharas et al. (2010) p. 34
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More recently, these trends have been reinforced with 
the following developments: first, a further maturing 
of Penang as a production platform offset by MNCs 
moving operations along the value chain, or selecting 
Penang as a location for non-production operations 
(e.g. research and development, design, shared 
services). Second, cluster development resulting in 
integrated chains in a number of industries. Clusters 
have also been labelled as eco-systems, by any 
considered a strategic advantage of Penang in the 
competition for investments. Third, there is a further 
industrial diversification within manufacturing. Fourth, 
eco-systems have been influenced as SME-dominated 
industries have begun to move from incipient stage of 
being linked to MNCs to gradual delinking and towards 
either more sophistication (e.g. successful firms in 
automation) or stagnation. Fifth, there is an emerging 
and deepening services sector.

Positive growth linked to some of these developments 
has resulted in part from active local government 
policy intervention to counteract the gradual stalling of 
other developments. The latter has not been unique to 
Penang as Malaysia as a whole has been confronted 
with the middle-income trap. Kharas et al. (2010) 

offered a useful discussion of the stalling trend31. To 
a certain extent, the national strategy to counter the 
middle-income trap – the Economic Transformation 
Programme (ETP), elaborated in the Key National 
Economic Areas (NKEAs) and the Northern Corridor 
Development Plan32 are also in place to facilitate 
growth in the region. 

MNCs in a number of industries have frequently 
integrated R&D, high technologies activities (application 
development and the design of electronics), and 
shared global business services into Penang-based 
business processes. As a case of diversification within 
manufacturing, the medical devices industry has 
grown rapidly; at the same time, new industries such 
as LED, Aerospace and Renewable energy have started 
to emerge by the mid-2010s at the incipient stage. 

Meanwhile, the situation of local SMEs in some 
industry branches has become critical with low-tech 
manufacturing activities of MNCs moving to lower-cost 
locations such as China and Vietnam. With a decrease 
in demand, local SMEs started to sell their low-end 
products overseas to MNCs in China. However, due 
to strong competition from Chinese SMEs (costs and 

Figure 4.2: Value-added roadmap – the Penang story

31 Kharas et al. (2010)
32 See the Economic Planning Unit (2010, 2015) and Koridor Utara (2007)

Source: Kharas et al. (2010) p.36
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geographical proximity), it has become increasingly 
harder to continue business in China. Many local SMEs 
have been slow to invest in manufacturing upgrades. 
Overall, one can say that local SMEs have had difficulties 
adapting to structural market changes. Mismatch 
between MNCs and local SMEs today exists33.

The strategy was to further diversify by expanding the 
services sector. Besides professional and business 
services, shared services has been targeted within 
the scope of this sector (although formally speaking, 
Global Business Services (GBS) operations are more 
appropriately designated as ‘moving up’ in terms of the 
value chain of both foreign and domestic companies).

In 2006, the manufacturing sector represented 56.3% 
of Gross Regional Product (GRP). This has dropped to 
44.6% in 2016 (still substantially higher than in Malaysia 
as a whole). In contrast, the services sector has grown 
from 39.5% in the share of GRP in 2006 to 49.2% in 
2016 (Table 4.1) with a slightly higher annual growth 
rate compared with manufacturing sector.

This trend will be reinforced as the next phase in 
economic strategy that commenced in 2013–2015 
started to produce results. According to an unpublished 
internal study conducted by Penang Institute, the 
background and objective of the strategy is to provide 
a push to – some argue, or restore – dynamism to 
Penang’s economy in addressing the middle-income 
trap. Since the global financial crisis, Penang’s 
economic growth – while still comparable – has 
outpaced the national economic growth, while prior to 
the crisis, this was actually the case (see Figure 4.3). 
Paralleled with the 11th Malaysia Plan (2016–2020), 
and the still evolving ‘Northern Corridor Development 
Strategy’ (2007–2025), it is important to focus on 
continued restructuring, expanding new growth areas, 
and addressing constraints to these.

Table 4.1: Malaysia GDP and Penang’s GRP growth and share percentage, 2006 and 2016

33 See Hutchinson & Saravanamuttu (2012) 

* The share does not add to 100% due to import duties.
Source: Department of Statistics Malaysia (DOSM)
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Positioning Penang 

The 2010 Khazanah’s ‘Positioning Penang’ report34 

provides not only an insightful overview of trends, 
opportunities, and constraints in the development of 
the Penang’s economy, but also indicates areas that 
can drive growth in the decade(s) ahead. These concern 
three major areas and six focus areas. The main areas 
include MNCs further moving up the value chain, new 
variety in manufacturing and services industries, and 
growing SMEs. In terms of industries and level of 
sophistication, the six focus areas are: -

• Technology-based manufacturing including more 
 sophisticated electrical and electronics 
 manufacturing, medical devices and automation;
• Bio-technology and life sciences;
• Business Process Outsourcing (BPO);
• Logistics;
• Tourism (with niches in medical tourism and 
 meetings, international conventions and exhibitions- 
 MICE); and;
• Agribusiness.

These six branches share three characteristics that 
when combined, increase the likelihood of which can 
be successfully developed in Penang: scale economies, 
linkage with regional and global demand through cross-
border supply chains, and the possibility to exploit 
Penang’s existing strengths. The latter is a function of 
‘proximity’ to existing products in the Penang product 
space; stated otherwise, it constitutes related variety.

An internal study from Penang Institute found that most 
of the focus areas listed above outlines a vision on, 
and a roadmap for, reinvigorating Penang’s economy. 
Building on Penang’s strengths and opportunities, the 
roadmap includes the following elements.

• Technological upgrading and moving up the value 
 chain in manufacturing and services;
• Building modern services;
 • Tourism;
 • Medical Services/Healthcare;
 • Regional Education Hub;
 • Shared Services Outsourcing (SSO);
 • Creative Industry;
• Growing SMEs; and
• Innovation through Science and Technology.   

Figure 4.3: Growth rates of national GDP and Penang’s GRP, 2006–2015*(%)

34 See Kharas et al. (2010)

*Data from 2006–2010 are at constant 2005 prices while 2011-2016 are at 2010 constant prices.
p Preliminary
Source: Department of Statistics Malaysia (DOSM)
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Table 4.2 summarises Penang’s strengths and 
opportunities with respect to the key economic areas. 
Many new skill requirements follow from these ideas 
and determine the possibility to further exploit and 

expand the existing innovation initiatives. Meanwhile, 
Tables 4.3 and 4.4 list the key industries, activities and 
initiatives constituting the core of the economy.

Table 4.2: Key economic areas

Source: An unpublished internal document by Penang Institute
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Table 4.3: Key industries for which Penang has the competencies to further develop

Table 4.4: Existing innovation initiatives in Penang (excluding corporate R&D)

Source: An unpublished internal document by Penang Institute

Source: An unpublished internal document by Penang Institute
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To remain globally competitive, Penang seeks to 
continue diversifying into high value-added industries 
within the manufacturing and services sector by 
building on its niche strengths and opportunities. After 
four decades of industrialisation, the state government 
recognises that besides foreign direct investment-
based (FDI-based) MNCs, SMEs are important key 
players in the economy. A significant share operates 
in automation, machinery & precision, tooling, plastic 
moulding and fabricated metal products. It has been 
noted that the suppliers’ role in MNCs has been 
dwindling, growth and innovation of SMEs have been 
lagged in keeping a parallel pace with MNCs. The state 
government should encourage SMEs to invest in R&D 
and innovation to upgrade their activities, as well as 
knowledge spillovers through cluster effect. This has 
been one of the driving forces behind the establishment 
of the Penang SME centre, the SME Market Advisory 
and SME villages35. However, the effectiveness of these 
driving forces is very much contingent on the access to 
sufficient and suitable human capital.

4.2 Labour demand shifts

The shift in labour demand can be induced by internal 
and external drivers, which could fundamentally change 
the human capital landscape from both quantitative 
and qualitative aspects. The internal drivers include 
company expansion and replacement of employees 
who have left the positions. Hiring activity will be 
heightened, thus vertically expanding the recruitment of 
labour demand in the market. Meanwhile, the external 
factor takes into account of the new establishments, 
which spur hiring activities where employees are likely 
to move into the new establishments. This is especially 
evident when skill requirements involve those that 
are highly transferable between different industries. 
In essence, this phenomenon may predominate 
quantitative constraints with regard to the available 
supply of workers, and it also reflects qualitative 
constraints when most vacancies require certain types 
of skills.

4.2.1 Quantitative demand

Investment and employment creation
Investment is an indicator to measure the number of 

jobs to be created within a period, depending on the 
type of investments. Domestic and foreign investments, 
which are approved today, will take an average of about 
one to three years to complete their physical facilities 
regardless of the expansion of existing premises or 
the establishment of new premises and recruitment of 
employees. In Penang, the new development in Batu 
Kawan Industrial Park (BKIP) is projected to allure more 
investments into the state and hence creating more 
job opportunities, and attracting new workforce within 
the region. However, these job opportunities would be 
made available if investors identify the availibility of 
relevant types of skilled labour.

Penang has been considerably receiving steady 
investments in manufacturing and services sectors. 
Since Penang is an open economy where it is highly 
affected by the global economic events, investments 
would peak in some years, and lacklustre in other years. 
In the manufacturing sector, as can be seen in Figure 
4.4, foreign investment has consistently made up the 
largest share of total investments in Penang. Although 
the investments recorded were low in 2009, 2012 and 
2013, the number of jobs created remained relatively 
high. 

In tandem with Malaysia’s aspiration to achieve year-
on-year growth of 5% towards 2020, jobs across all skills 
spectrum need to be created, as emphasised by The 
World Bank (2014). In this relation, capital investment 
per employee ratio (CIPE) is used to measure the level 
of capital intensity of investment along with the GDP 
growth rate in Penang. Figure 4.5 illustrates the amount 
of capital invested in each employment created. As can 
be seen, with the exception of year 2011, higher CIPE 
ratio was exhibited in years where higher GDP growth 
rate was recorded. It is interesting to note that while 
Penang saw a lower investment in 2011, the capital 
intensity was relatively higher in 2011 where it produced 
RM637,400 worth of capital investment for every job 
created. This means that more capital was invested 
in automating industry where more investment could 
probably be devoted on fixed assets such as physical 
machinery, land and buildings with the expectation of 
higher productivity and efficiency.

35 See Tan (2016)
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The skills spectrum required by each investment 
project is not publicly made available at subnational 
level. According to MIDA’s 2016 Malaysia Investment 
Performance Report, two investments in the form 
of expansion made by Keysight Technologies and 
Jinko Solar Technology highlighted the requirements 
of additional 400 to 2,552 employees to be hired 
respectively across all skills range, comprising 
engineers, professional personnel, management 
personnel, technicians, skilled workers and operators. 
This is further supported by the General Manager of 
Invest Penang, Loo Lee Lian, who opines that “the nature 

of the approved capital investment ranges from mid- to 
high-end manufacturing operations in which R&D will 
come hand in hand with the operation, especially in the 
new capital investment”. Whether these investment 
projects are of high quality with focus on R&D, it is 
difficult to conclude specific skill profiles and skill 
characteristics needed by each investor. However, we 
can make an assertion that high-qualified workforce 
with at least a certificate in educational qualifications 
would be needed to support the mid- and high-level of 
manufacturing activities.
 

Figure 4.4: Approved manufacturing investments and employment created in Penang,
2008-2016

Figure 4.5: Capital investment per employee (ratio RM ‘000) and GDP growth rate (%) in 
Penang, 2008-2016

Source: Malaysia Investment Development Authority (MIDA), Penang

Source: Own calculations based on DoSM’s and MIDA’s Figures
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Looking at the capital investment by industry, it gives an 
overview of the broad skills demanded by investors. Over 
the past six years, Electronics & Electrical (E&E) products 
poised as the key investment sector, accounting 
for about 61% of the total approved manufacturing 
investment and 57.1% of the total job creation (Table 
4.5). This investment has largely created employment 
opportunities in high-tech manufacturing industries, 
including industrial electronics, semiconductors 
and optoelectronics. This was followed by precision 
engineering, tooling, machining and automation 
clusters where over 20% of investment and jobs were 
collectively created from Machinery & Equipment, Basic 
Metal Products, Scientific & Measuring Equipment and 
Transport Equipment.

Every approved manufacturing investment project 
is estimated to take about three years to commence. 
The spillover benefit on employment creation will only 
be reflected in a later period. For the past two years, 
a number of local and MNC companies have started 
their operations in BKIP, namely Hewlett-Packard (HP), 
SanDisk, Haemonetics and Boon Siew Honda. Others 
such as Boston Scientific, Aemulus Holdings and 
Scandinavian Industrial Building Systems (IBS) are 
expected to be completely set up in the next three years. 
Presently, new investments are projected to generate a 
total of 4,815 jobs. Table 4.6 shows the number of jobs 
that will be created until year 2021. Over 12,000 new 
jobs are to be created by the existing companies and 
newly established companies. About 49.3% are to be 
offered by existing companies and the remaining 50.7% 
are to be created by new establishments. Industry-
wise, semiconductors, medical devices, automation 
and renewable energy have been reported to record the 
top job creation industries in Penang. This coincides 

with MIDA’s figures where majority of the capital 
investments are produced from E&E product-related 
companies.

Apart from employment requirements in the 
manufacturing sector, Penang’s approved investment 
in services projects has tremendously increased in the 
past three years. The investment swelled by about 58% 
in 2015 to RM369 million, and it steeply escalated by 
more than ten-fold to RM4.1billion in 2016. Penang 
ranked 2nd in Malaysia’s approved investment in 
the services sector in 2016. No specific information 
about the type of employment created is available. 
Nevertheless, many MNC manufacturing firms choose 
Penang as their preferred destination in setting up their 
global business operation hub owing to the fact that 
the English-speaking community is relatively large, 
with most of them able to converse in more than one 
languages. Global business establishments require 
a workforce that is relevant in skill-set and capable in 
performing the job scope, and also able to communicate 
in foreign languages.  

It is worth mentioning that workforce has to be made 
sufficiently available to tailor to the talent pool required 
by companies. Skill requirements by new and existing 
investments have to be thoroughly understood by the 
investment promotion arm to support and facilitate 
the expansion or new investments planned by the 
companies. To some extent, the availability of workforce 
may be insufficient to meet the requirements of new 
investments. The rise of new jobs will moderately 
disrupt current employment landscape if the labour 
market consists of workforce with higher level of 
transferable skills, be it hard or soft skills. Indirect 
employee-poaching may be prevailing in industries 

Table 4.5: Approved manufacturing investment by top five industry groups in Penang, 2011–
2016

Source: Own calculation based on MIDA’s Figures
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with job positions that are in demand and easily 
replaceable. Additionally, this pool of workforce is more 
mobile compared with those with specific technical 
skill requirements. 

Vacancies

Job vacancy is one of the core indicators for business 
performance. Job hiring activity increases to meet the 
increasing demand when business operation expands. 
Employers can utilise the platforms established by 

the government to post job vacancies at zero cost. 
These are JobsMalaysia under the Ministry of Human 
Resources36  and Penang Career Assistance and Talent 
(CAT) Centre set up by the Penang government. 
Large firms with talent acquisition department recruit 
candidates through webpage, referrals and word-
of-mouth advertising. If employers seek niche skills, 
they can engage employment or recruitment agencies 
to assist in searching candidates with the right skill 
specifications.

Table 4.6: Jobs created by new and existing companies in Penang from 2015–2021

Note: Only investment projects that appeared in newspaper reports are captured.
Source: Penang Institute’s news collection as of March 2017

36 JobsMalaysia is an automated online job matching system provided by the Ministry of Human Resources. It provides facilities for 
 job seekers to search jobs and employers to recruit the right candidates. All facilities are accessible to all users at no charge.
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they can engage employment or recruitment agencies 
to assist in searching candidates with the right skill 
specifications.
 
The level of labour demand can measure through the 
examination of job vacancy posted by employers on the 
job searching platform. From the public employment 
agency, JobsMalaysia data show that despite the fact 
that job hiring activity has softened in the past few years, 
the number of jobs being filled remained languished. 
New job vacancies recorded an upward trend and 
peaked in 2011 (Figure 4.6). Since then, the number 
has been decreasing. It had gradually decreased from 
2012 to 2015. The number of job vacancies, however, 
remained high. About 71,000 new job vacancies were 
reported in 2015. It was 6.6% of total job vacancies 
advertised across all states in Malaysia, equivalent to 
the share of Penang’s total population in Malaysia.
 
In terms of job placements, it was surprisingly found that 
only 3.8% of the job vacancies were  successfully filled 

in 2015 (Figure 4.6). Prior to this, the placement rate has
been consistently weak. The numbers, however, may 
not necessarily reflect the real case. Some employers 
may not report back to JobsMalaysia when vacancies 
are filled. The likelihood of job placement opportunities 
could be high if each job vacancy is monitored regularly. 
Nevertheless, the World Bank (2009) asserted that 
Malaysian firms took about four weeks to fill a vacancy 
for mid- and high-skill positions. This duration is longer 
than those in India (within two weeks) and Indonesia 
(within one week).37

Out of more than 71,000 jobs, manufacturing sector 
made up the largest share of total jobs hiring, which 
was nearly 70% of total job vacancies in Penang, and it 
represented 15.7% of the national vacancies in the same 
sector. This was then followed by accommodation, food 
and beverage service activities (8.6%), and construction 
(7.2%) (Figure 4.7).

Figure 4.6: Job vacancies, job placements and vacancy fill rates in Penang, 2006–2015

Source: Ministry of Human Resources Malaysia via the DOSM’s Social Statistical Bulletin

37 Ushiyama (2013)
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Figure 4.7: New job vacancies by major 
industries in Penang, 2015

It is very important to note that job openings in Penang 
reported by employers through JobsMalaysia portal 
in large majority are (still) in the manufacturing sector 
and require lower to mid-skilled workers (agricultural, 
forestry and fishery workers, craft and related trades 
workers, plant and machine-operators and assemblers, 
clerical – support – workers, and service and sales 
workers). This channel is not representative of the 
structure (and shifts therein) of overall labour demand. 
The low number of vacancies pertaining to high-skilled 
jobs requiring high-qualified workers is probably due 
to employers recruiting such workers through other 
channels, such as other online job portals, employment 
agencies, recruitment companies and informal 
methods. Meanwhile, some job portals cater to lower-
skilled recruitment.

The number of job openings reported by employers 
through JobsMalaysia portal has substantially 
declined since 2011, as shown in Figure 4.8. This may 
be combined with the trend of an overall increase 
in demand for labour as is evident from the ratio of 
unemployed persons to job vacancies in Penang. Since 
2007, this ratio fell from 0.7 to between 0.1 and 0.3, 
indicating that job openings have always been larger 
in number than jobseekers. It has been noted that 
vacancies, while indicating labour need, may not be 
a perfect yardstick for actual or net demand because 
of chain effects of job shifts and labour mobility 
(behaviour of secondary supply). A better indicator 
would be the number of vacancies resulting from new 
job creation. However, no data on this are available. The 
data suggest a clear shift of labour demand towards 
higher qualification and skill levels

Online job portal is widely used by employers and job 
seekers to search for candidates with the right skills and 
curriculum vitae (CV) placements. While manufacturing 
or production still accounts for about one-quarter of 
the total job vacancies currently advertised, Figure 4.9 
reveals an advanced profile of job specialisations, with 
engineering making up about a quarter of the total job 
vacancies advertised in the northern region. In addition, 
about 30% of the vacancies posted were collectively 
found in accounting & finance, administration & HR, 
and computer & IT specialisations. Interestingly, this 
could reflect the core functions of recently established 
Global Business Services (GBS) operations. This 
leads to some observations on shifts in regard to the 
qualitative side of demand.

Figure 4.8: The ratio of unemployment to job vacancy (job seeker) in Penang, 2006–2015

Source: Own calculations based on DOSM’s Social Statistical Bulletin

Source: Own calculation based on DOSM’s Social Statistical Bulletin
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4.2.2 Qualitative demand

As the economy is restructured and upgraded with a 
larger focus on knowledge-intensive activities, labour 
demand in terms of qualifications and skills is evidently 
changing. MNCs and SMEs alike now need high(er)-
skilled employees with competencies in areas such 
as engineering, design, finance, accounting, supply 
chain management and marketing. This is reflected in 
the demand structure in terms of not only educational 
qualifications and occupations, but also experience and 
a larger focus on soft skills next to hard skills. These 
demand changes are reflected in (skill) requirements as 
encountered in job vacancies. We have established this 
on the basis of an inventory and analysis of advertised 
vacancies in industries within the scope of this study 
and targeting higher-qualified workers. From our 
inventory, vacancies within these criteria are sizeable in 
number. Below we offer the findings. 

a) Top recruiting industries and their firms

To assess the structure of labour and skill demand 
within the scope of the study, we gathered real-time job 
vacancies posted on JobStreet.com from 31 December 
2015 to 30 June 2016 using a web-scrapping tool. We 

confine mining to include jobs advertised by companies 
based in Penang; with educational requirements of at 
least a certificate/diploma; and companies within the 
studied industry groups. 

Over the first half of 2016, a total of 21,107 job 
advertisements were collected on a fortnightly basis. Of 
these, 41.3% or 8,714 job advertisements met the above 
selection criteria. After taking repeat advertisement 
of the same vacancy into account, 4,455 unique 
vacancies are used in this study (Figure 4.10). Over 
half of these are in high-tech manufacturing industries, 
which consist of industrial electronics, semiconductors, 
optoelectronics, electronics manufacturing services 
(EMS), telecommunication and digital storage. 
This is followed by Global Business Services (GBS) 
(9.3%), precision engineering and automation (7.8%), 
information technology (IT) (6.2%) and medical devices 
and life sciences (6.2%). This result corroborates with 
the development focus of the Penang state government 
whereby high-tech manufacturing and GBS – business 
process outsourcing (BPO), information technology 
outsourcing (ITO) and knowledge process outsourcing 
(KPO) – are targeted in the next economy. 

Figure 4.9: Job vacancies posted in the top 10 job specialisations within the Northern Region 
in Malaysia, 2015 vs 2016

Source: Ministry of Human Resources Malaysia via the DOSM’s Social Statistical Bulletin



Figure 4.10: Unique job vacancies by 
industry type in Penang, 31 December 
2015–30 June 2016

Table 4.7 shows the top 10 companies posting 
vacancies in Penang. Within the six months, the top 10 
recruiting companies constitute a share of about 30% 
of the total vacancies. All of them come from high-
tech manufacturing industries, and are large MNC 
establishments. Flextronics – a Singapore electronics 

manufacturing services (EMS) company – advertised 
the highest number of job openings via the web portal, 
constituting 5.6% of all vacancies. A number of these 
establishments have a long presence, either replacing 
outgoing staff or expanding and upgrading operations. 
Compare this with the results in Table 4.6, five out 
of 10 companies announced expansion activities. 
These companies are B. Braun, Robert Bosch, Jabil 
Circuit, Keysight Technologies and OSRAM Opto 
Semiconductors.

Many of the vacancies are posted by large companies in 
high-tech manufacturing industries with employment 
headcounts of more than 5,000 employees. They 
need manpower to improve the business operations, 
including human resource management, information 
technology, maintenance, supply and distribution, 
health and safety, product development and logistics. 
This involves positions of senior executives, managers 
and senior managers. Also, more than half of such 
vacancies require candidates with five or more years 
of work experience across these job positions. This 
certainly implies the high demand of skilled and 
experienced labour in high-tech manufacturing 
industry.

78

Table 4.7: Top recruiting companies in Penang, 31 December 2015–30 June 2016

Source: Vacancy database

Source: Vacancy database
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b) Positions and skills most prevalent/targeted in 
recruitment

For each vacancy posted, we can obtain the 
characteristics such as tasks, educational background, 
skill requirements, terms of employment and basic 
company background. Apart from examining the 
overall unique vacancies, Table 4.8 compares the 
characteristics of unique vacancies across high 
demand positions38. The number of vacancies in high 
demand category forms 13.2% or 590 positions. 

From the overall perspective, three-quarter of the total 
vacancies are filled by senior and junior executive 
positions in Penang. As mentioned, most companies 
use web-based engine to search for lower level jobs 
while higher level jobs are commonly matched by 
engaging employment firms or recruitment consultants. 
For example, some companies engage recruitment 
consultants to search for suitable candidates to 
fill managerial positions such as directors, senior 
managers and chief officers. Furthermore, the majority 
of the job openings are found to be persistent and high 
in demand especially senior executive positions. This 
suggests that senior executive positions may be more 
mobile than other position levels owing to the fact that 
they are high in demand, and staff turnover is predicted 
to be high as most senior executive positions are 
hypothetically persistent. This also implies the lack of 
high-qualified labour in the senior executive segment of 
Penang’s labour market. 

The above findings also coincide with the length of 
work experience required. In regard to higher level 
positions requiring a high-qualified person, companies 
seek workers with sufficient experience (more than two 

years). While about 74% of firms state both options, 
15% of them recruit sufficient experienced workers 
(Table 4.9). The former is likely to be seen in new 
establishments that hire workers with diverse skill sets 
and experience, while experience carries more weight 
for longer established firms. Furthermore, firms in 
high-tech manufacturing industries more often seek 
experienced workers. Overall, more than one-third of the 
total vacancies require candidates with over five years 
of relevant work experience. Among senior executive 
positions, approximately half requires candidates with 
more than five years of work experience. Similar results 
can be observed in high-demand positions; about 56% 
of job vacancies seek employees with over five years 
of work experience. Within the high-demand positions, 
the majority of vacancies for junior executives require 
less than two years of work experience. Those with 
relevant work experience between two and five years 
can, however, apply for junior and senior executive 
positions. Meanwhile, almost all the high-demand job 
vacancies require five or more years of work experience.

In terms of skill classes, soft skills are most widely 
required among companies in Penang. The proportions 
are particularly higher in persistent and high-demand 
vacancies than those in overall vacancies. Compared 
with generic hard skills, most vacancies emphasise the 
importance of specific hard skills. Nonetheless, most 
vacancies also require competencies in English and 
foreign languages, namely Mandarin, Japanese and 
Thai, which are important hard generic skills compared 
with other hard generic skills such as ICT skills, 
legislative and regulatory awareness.

38 A vacancy can be posted multiple times across the 14 mining periods. A unique job position is defined as high demand if the total 
 occurrence frequency of vacancies falls within the top 10% of the total mining periods – the number of “hits” a vacancy obtains 
 throughout the mining periods.
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Table 4.8: Summary statistics of the characteristics of job positions

* Top 10% by frequency of occurrence of a unique job position.
Note: Summation for each characteristic is not necessarily equivalent to the total job vacancies.
Source: Vacancy database
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Table 4.9: Type of candidates targeted for hiring by firms 

Source: Employer survey

The requirements of soft skills, on the other hand, 
indicate that over half the jobs require achievement 
skills39, and relationship and service skills40. The 
importance of devising these soft skills is more evident 
in vacancies that are in high demand and persistent. 
Meanwhile, personal effectiveness skills41 appear to be 
the least requested skills. The findings coincide with the 
assertion made by the employment agencies whereby 
current graduates lack communication skills and the 
ability to articulate technical knowledge.

The specification of job positions can also indicate the 
quality of jobs – in terms of manpower requirements 
– advertised by companies in Penang. Figure 4.11 
shows that out of 4,455 unique vacancies, nearly half 
of them are related to product development (17.8%), 
manufacturing process (10%), supply chain (9.6%), 
quality management (7.8%), and facility, maintenance 
& related services (3.2%). Engineering positions 
dominate vacancies that consistently characterise the 
economic structure of Penang, requiring higher level of 
knowledge and solutions in manufacturing activities. 

These positions include application engineers, product 
development engineers, automation engineers, R&D 
engineers, mechanical design engineers and many 
other positions.

Figure 4.11: Job positions by major job titles 
advertised in Penang

Source: Vacancy database

39 Achievement skills include problem-solving skills, being proactive, result-oriented, and self-motivated.
40 Relationship and service skills comprise communication skills, interpersonal skills, team building spirit, team player and 
 customer-oriented. 
41 Personal effectiveness skills are attributes such as ability to work independently, ability to handle stress, and self-control 
 management.
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In terms of industry distribution, both high-tech 
manufacturing and other high-tech manufacturing 
companies (excluding medical devices companies) 
advertised the most across all job positions except 
human resources, software design and technical 
support. Figure 4.12 illustrates that high-tech 
manufacturing companies essentially lead in positions 
such as manufacturing process, quality management, 
product development and facilities, maintenance & 
related services, accounting for nearly 80% of the total 
vacancies in each major job title respectively. 

All vacancies are grouped based on common titles 
of positions advertised by companies. Out of 4,455 
job openings, 82.7% or 3,683 job positions can be 
categorised into 10 major job positions as discussed 
earlier. Table 4.10 shows the characteristics of 

advertised vacancies by 10 major job positions, while 
Table 4.11 summarises the profiles of advertised 
vacancies for each corresponding major job position.
 
Interestingly, about 60% of software design positions 
such as software developers/engineers, system 
engineers, SAP functional consultants and other IT-
related job titles are largely needed in Information 
Technology (IT) and Global Business Services (GBS) 
firms. Similar observation is found in technical 
support positions such as IT technicians and technical 
customer support. The vacancies in the IT fields seem 
to reveal a new growth engine within the region. Some 
manufacturing companies unify the functions of IT 
technical support, human resources, and accounts and 
finance in their shared services hubs in Penang.

Figure 4.12: Job positions and industry type by major job titles in Penang (in number and %)

Note: The data labelled in the bar chart refer to the number of unique job positions advertised by specific industry. 
Source: Vacancy database
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Table 4.10: Vacancy characteristics of major job positions in Penang
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Vacancy characteristics of major job titles in Penang (continued)
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Table 4.11: Skill profiles of major job titles in Penang
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Skill profiles of major job titles in Penang (continued)
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Skill profiles of major job titles in Penang (continued)
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With reference to skill profile, the analysis of vacancy 
found that specific hard skills are more important than 
generic hard skills with the exception of positions in 
technical/customer support/services and human 
resources. Openings in software design indicate nearly 
96% (355 positions) requiring specific hard skills, 
representing the highest proportion of specific skills 
among all major job positions. Specific hard skills 
required include Java Web Application, Oracle database 
system and server installation. Likewise, specific hard 
skills are greatly in demand in product development and 
manufacturing process compared with hard generic 
skills. Nevertheless, English language is identified as 
the most sought-after competency among other hard 
generic skills in product development, manufacturing 
process, quality management, technical/customer 
support/services and information technology. Albeit 
lesser in demand, foreign languages comprising 
Bahasa Malaysia and Mandarin come next. Meanwhile, 
foreign languages rank at the top for supply chain and 
accounts and finance positions.  

Apart from language skills, knowledge in business 
law, regulations and guidelines are equally crucial to 
perform tasks that are associated with legislations 
and regulations. Legislative and regulatory awareness 
proficiency is found to be more prevalent in supply 
chain, quality management, facilities, maintenance & 
related services, and human resources. Some examples 
include: understanding of quality management system 
of ISO 13485 for Quality Assurance (QA) Engineers 
who work in the design and manufacture of medical 
devices to ensure compliance with standards, rules and 
regulations; HR Generalists must be knowledgeable in 
employment law, industrial relations acts and practices.
   

While vacancies in facilities, maintenance and related 
services look for specific hard skills more than soft 
skills, all other job openings show that hard skills are 
generally not as important as soft skills. At least 70% of 
the job positions place soft skills as the required skills for 
all advertised vacancies except facilities, maintenance 
and related services. As discussed in Table 4.8, most 
of these vacancies require skills in relationship and 
service and achievement skills, which include good 
communication skills, problem-solving skills, ability 
to work in a team, self-motivated and result-oriented. 
These qualities are widely sought by employers.

In general, the larger the establishment is, the higher 
the demand for soft skills is compared with that of 
generic and specific hard skills. Figure 4.13 shows that 
nearly 41% of jobs advertised by large establishments, 
which have more than 1,000 headcounts, require soft 
skills. In contrast, the requirement for generic hard 
skills diminish in large establishments. However, the 
requirement for specific hard skills are indifferent for 
small, medium, or large establishments. 

Similarly, as the job level goes up, more vacancies 
require soft skills more than other hard skills. A senior 
manager is expected to have soft skills to qualify for 
the role. Specifically, about 42% of this position require 
soft skills (Figure 4.14), and among the soft skills, 
achievement skills are highly sought-after, followed 
by relationship and services skills; but these positions 
require less cognitive skills such as analytical mind, 
conceptual thinking and information processing (Figure 
4.15). As opposed to senior managers, cognitive skills 
are found to be essential for senior executive positions.
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Figure 4.13: Generic hard, specific hard and soft skill requirements by firm size

Figure 4.14: Generic hard, specific hard and soft skill requirements by position level

Source: Vacancy database

Source: Vacancy database
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4.3	 Profiles	that	are	considered	as	critical 
 by the market

The Critical Occupation List (COL) was initiated 
by TalentCorp and the Institute of Labour Market 
Information and Analysis (ILMIA) to identify the critical 
occupation in Malaysia’s key economic sectors. In this 
study, we reproduced the List of Critical Occupation 
2016/17, and adapted it into the Penang context.
  
Critical occupations that are relevant and hard-to-fill in 
Penang’s labour market were collected from the focus 
group meetings. These occupations seek to examine 
the representativeness of the national COL in Penang’s 
employment market. The members of various focus 
groups are requested to specifically assert sub-
occupations or job titles that are hard-to-fill in each 
sector for in-depth understanding of the specific critical 
occupations. The Penang-adapted COL 2016/2017 is 
appended in Annex 15 of Technical Report. The critical 
occupation is formed based on the Malaysia Standard 
Classification of Occupation (MASCO) 2013.
 
In relation to Penang’s key economic drivers, oil & gas 
(including petrochemical) and aerospace sectors are 

omitted from the study. This means that Electrical & 
Electronics, Information and Technology and Global 
Business Services (IT & GBS), Telecommunications & 
Media, Financial Services, Accounting, Education and 
Medical Devices fit well into the Penang’s economic 
structure, and therefore participants of focus groups 
are asked whether critical occupations are relevant and 
also hard to fill in Penang. We will discuss hard-to-fill 
vacancies in the next chapter.

The Penang COL is largely reflective on the national COL. 
Out of 29 respondents, over half of the respondents 
found that critical occupations identified in E&E sector 
are highly applicable to the Penang context, followed by 
the IT, GBS and Creative Industry (Box 4.1). This highly 
corroborates with the economic structure of Penang 
where E&E sector is noticeably the main economic 
source of growth in the state. Within E&E sector, 
Electrical Engineers, Electronic Engineers, and Industrial 
and Production Engineers are the top three critical 
occupations with the highest relevance to Penang’s 
labour requirements, whereas IT Services Managers; 
Mathematicians, Actuaries and Statisticians; and 
Business Services Managers have the least relevance 
(Table 4.12). 

Figure 4.15: Soft skill sets required in top positions

Source: Vacancy database
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Box 4.1: The Critical Occupations List (COL) report by TalentCorp

As part of the efforts under the 11th Malaysia Plan to address skill mismatches in the labour market, the Critical Skills 
Monitoring Committee (CSC) was formed, jointly led by TalentCorp and the Institute of Labour Market Information and 
Analysis (ILMIA), and Ministry of Human Resources (MOHR). The principal function of CSC is to adopt new approaches to 
skill imbalances monitoring, in collaboration with the World Bank and in line with international best practices. One of the 
key initiatives is to construct a Critical Occupations List (COL) that will facilitate the availability of talent based on industry 
specific needs.

The COL is an evidence-based list of occupations in Malaysia that reflects the most sought-after occupations besides 
identifying which industries are at risk of facing shortages or difficulties in hiring. The pilot COL 2015/2016 had reflected 
occupations that are skilled, sought-after, and strategic in six key sectors in Malaysia. It covered Electrical & Electronics, 
Oil & Gas, Information Technology & Global Business Services (IT & GBS), Telecommunications & Media, Financial Services 
and Accounting. Following its release, the report has been well received by policy makers and employers. 

Since then, the CSC has been reviewing, strengthening, and updating the COL. This has led to the COL 2016/2017 undergoing 
an expansion to reflect 10 key sectors in Malaysia. The latest COL report expanded its scope by covering Electrical & 
Electronics (including Machinery/Equipment and Advanced Engineering), Education, Aerospace, Medical Devices, and 
Petrochemicals.

Top-down analysis and bottom-up evidence
The COL is an evidence-based and participatory approach to address skill imbalances in the country. Based on lessons 
learnt from international experiences such as the UK Migration Advisory Committee and Australia Department of Education 
and Training, Malaysia’s COL is developed through a combined approach of top-down analysis and bottom-up evidence.

1. Top-down analysis: CSC identifies occupations that are skilled based on the categorisation of Malaysia Standard 
 Classification of Occupations (MASCO) 2013; National statistics are analysed to detect occupations that are sought-
 after based on the Department of Statistics’ Labour Force Survey 2011–2014, which shows high employment and 
 wage growth as an indicator of high demand. If the occupations are skilled-based and sought-after, these occupations 
 must be strategic, which are in line with Malaysia’s investment and economic goals. 
2. Bottom-up consultation: Results from the top-down analysis are then corroborated by the industry via a combination 
 of surveys and consultations, along with engagements with sector regulators, industry lead bodies, and companies. 
 The analysis covered selected firms located in the northern region (Penang and Kedah) and the southern region of 
 Peninsular Malaysia (Johor) for the E&E industry; and firms located in East Malaysia focused on oil & gas sector.  

The COL was finalised upon adjusting the preliminary COL in response to the feedback and validation from the regulators 
and industry lead bodies. It consists of 48 occupations that are critical across 10 key sectors in Malaysia (an increase 
from the previous 42 occupations listed). Occupations identified by CSC are based on the categorisation within MASCO 
(2013). Even though the final COL has been published, it is still open for feedback, providing the opportunity for government 
agencies, employers, and individuals to provide further input or evidence on sought-after occupations. This further 
contributes to the organic nature of the list. 

How Can We Benefit?
An understanding of the specific skills demanded by the labour market helps the government to prioritise publicly financed 
initiatives such as TalentCorp’s Returning Expert Programme (REP) and Residence Pass-Talent (RP-T), the Immigration 
Department’s Employment Pass, government scholarships, upskilling and reskilling programmes, and courses offered by 
institutes of higher education, including TVET. The industry can also go beyond conventional business methods and explore 
alternative measures such as targeting Malaysians abroad and investing to develop sought-after skills, either through in-
house training or industry academia collaboration. The public, in return, will be able to make better informed decision when 
it comes to selecting course of study and career paths based on the demands of the industry. 

The following reflects the current and potential use of the COL in selected human capital policy interventions.
• Upskilling: An updated information on the type of specialisations and competencies that the industry requires.
• Technical Vocational Education and Training (TVET):  The CSC aims to expand the list to semi-skilled occupations in 
 the future, and will therefore provide information on the types of TVET occupations that are sought-after and the type 
 of qualifications required.
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• Graduate Employability: The COL can guide graduate employability programmes to provide relevant training and 
 knowledge for graduates to elevate the employability rate. 
• Scholarship Management & Higher Education: The COL incorporates industry evidence to provide guidelines for 
 shaping higher education curriculum and scholarship allocations.
• Attracting Foreign Talent: The COL can be a useful tool to target expatriates based on their specific expertise and to fit 
 a specific skill demand that the country is lacking.

Outcome
Besides identifying critical occupations, compilation of the COL is a useful guide for the following public initiatives:
1. University course review – New courses proposed by public universities are cross-checked against the COL for 
 relevance to industry needs.
2. Graduate employability – With reference to the COL, training programmes for graduates and profiling tests for 
 jobseekers are tailored to focus on skills that are required by the industry.
3. Returning Expert Programme (REP) – In facilitating the return of Malaysian professionals from overseas, additional 
 points are now granted to REP applicants who are working in critical occupations.

The application of the COL for the following initiatives are currently in progress:
1. Scholarship management – The COL will be used by the Public Service Department (JPA) in determining and prioritising 
 courses to offer through their scholarship programmes.
2. Residence Pass-Talent (RP-T) – In facilitating the employment of expatriates in Malaysia, additional points will be 
 granted to expatriates working in critical occupations.  

Overall, few differences emerged in regard to a Penang-
specific COL relative to the national COL. Given the 
prominence of the E&E industry in Penang, Software 
Developers, Manufacturing Professionals, Electronic 
Engineers and Mechanical Engineers show a higher 
relevance in Penang than they do at national level.

Although IT Service Managers from Telco & Multimedia 
sector; and Software Developers, Applications 

Programmers and Mathematicians, Actuaries and 
Statisticians from IT, Global Business Services & Creative 
industry may not appear as relevant as occupations in 
the E&E sector, demand for these occupations is still 
relatively high, perhaps implying scarcity of these skills.  

Table 4.12: The relevance of national COL to Penang* 
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* The critical occupations in each sector are sorted in descending order based on the highest percentage of hard-to-fill occupations responded by 
 the focus group members
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4.4 Projected labour demand suggested 
 by the employer survey

When respondents were asked whether emerging 
tasks in the next 12 months will necessitate their 
current high-qualified employees to acquire new 
skills, approximately 85% of the total responses to the 
employer survey expect their employees to acquire new 
skills or knowledge, while only about 11% of them do not 
require their employees to acquire new skills. This also 
indicates that only a handful of employers will not expect 
any newly emerging tasks that demand new skills. This 
can be due to the fact that some industries such as 
hospitality services, and transport and logistics are 
expected to have little changes in the next 12 months.

As for the reasons for acquiring new skills, the 
survey reported that it was mainly attributed to “the 
development of new products and services” (63%) 
followed by “the introduction of new technologies or 
equipment” (59.8%), as shown in Figure 4.16. In the 
manufacturing sector, functions that will be impacted 
include Research & Development (R&D), New Product 
Introduction (NPI), IT software, and programming. While 
in the services sector, these will affect the functions of an 

establishment in business development, GST software 
and corporate secretariat. “Increased competitive 
pressure” is the next reason for acquiring new skills, 
and it very much impacts corporate planning, sales and 
marketing, and production engineering.

The projected skill requirements in the future include 
146 skills reported across 71 firms. Of these, most of the 
prospective skills require specific hard skills to perform 
newly emerging tasks. This is evident that specific hard 
skills are skills requiring certain proficiencies, which 
could be a niche area for a specific industry. About 
65.8% of the skills are specific hard skills; 26.7% are soft 
skills; and only 5.5% are hard generic skills.

The survey also indicated that companies from high-
tech manufacturing, other high-tech manufacturing, 
advanced producer and financial services, and IT/
digital industry would require more specific hard skills 
than other industries. For example, hardware design, 
Autocad, cardene allegro and mentor graphic, RF 
debug, data automation and robotic engineering are 
needed by high-tech manufacturing in future whereas 
cloud technology, data science, SAP-cloud ERP system, 
Angular2, Java and SQL server are wanted by IT/Digital 
Industry.

Figure 4.16: Reasons for acquiring new skills as a result of newly emerging tasks (% of 
respondents)

Source: Employer survey
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Soft skills are mostly required in GBS, and Advanced 
Producer and Financial Services. In particular, skills 
such as management, creative and critical thinking, 
adaptability, problem-solving, customer service, 
analytical, presentation, communication, public 
relations and team work are still required in the future. 

With reference to the ability to meet future needs, a 
majority of the respondents believe that they are able to 
meet these needs in future except specific hard skills. 
Out of 71 respondents, 84.6% of them reported that 
they could meet the requirements of soft skills needed 
in the future, followed by 75% for generic hard skills and 
68.8% for specific hard skills.

4.5 Evolving nature of work

Work is clearly evolving, which means that we are seeing 
new technologies and behaviours enter our workplace 
as economies restructure. This is not only limited to 
Penang’s economy, but also a global issue. In the past 
three decades, economies and industries around the 
world – Europe, the United States and Asia – have been 
reshaped by technological advancement. As products, 
processes and practices change, so is work nature. 
This is a continuous process. Technological change 
continues to engender new ways of doing things, and 
once embodied in capital, whether physical or human, 
it creates more value with fewer inputs. It can be 
economically disruptive, rendering existing skills and 
organisational approaches obsolete and irrelevant, and 
requiring entirely new skill sets. Technological change 
continues to be an important driver of changing work 
features and skill needs. Significant shifts in labour 
markets will be envisaged as future work is expected 
to have vast characteristics compared with the large 
majority of current jobs. 

At the company level, skill demand depends on types of 
products and services produced, and so are influenced 
by the organisation’s product market strategy, future 
growth plans and adoption of new technologies. The 
development of new technologies facilitates the creation 
of complex, international supply chains and perhaps, 
the greatest driver of change. The precise skill demand 
for the future is still uncertain as it depends on the exact 
manifestation(s) of new technologies at company level. 
Besides technical skills (IT, Engineering, high level 
Mathematics, risk analysis, technical pre-sales, energy 
management expertise, data collection and analytics), 
these might focus even more on soft skills: generic 
ones (communication, teamwork, problem-solving and 
entrepreneurship), creative capabilities, and influence 
skills (ability to communicate, analyse and persuade)42.

An illustrative case is the Factory of the Future43 or 
Industry 4.044. ‘Industry 4.0 digitalisation for productivity 
and growth’, taken from European Parliament Briefing 
2015, “Industry 4.0 is a term applied to a group of rapid 
transformation in the design manufacture, operation 
and service of manufacturing systems and products.” 
The 4.0 designation signifies the world’s Fourth 
Industrial Revolution, the successor to three earlier 
industrial revolutions that caused quantum leaps in 
productivity and changed the lives of people throughout 
the world. It is the transformation of whole spheres in 
industrial production through the merging of digital 
technology and the internet with conventional industry. 
In short, manufacturing operation (suppliers, the plant, 
distributors, even the product itself) will be digitally 
connected providing a highly integrated value chain. 
The term ‘Industry 4.0’ originated in Germany, but the 
concept largely overlaps developments that, in other 
European countries, may variously be labelled: ‘smart 
factories’, ‘industrial Internet of Things (IoT)’, smart 
industry’, or ‘advanced manufacturing’. 

42 See Yawson (2010)
43 See Skevi et al. (2014)
44 See Capgemini (2014), Deloitte (2015), European Parliament (2015), German Trade and Invest (2014), McKinsey Global Institute 
 (2013), PwC (2016).
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The employment and skill development implications 
of Industry 4.0 are expected to be substantial. The 
nature of manufacturing activity has been shifting 
from manual labour to programming, automation and 
smart machines. Employees with low skill levels risk 
becoming replaceable unless they are retrained. On the 
other hand, workers who are able to make the transition 
to Industry 4.0 may find greater autonomy and more 
interesting or less arduous work. Employers need 
personnel with creativity and decision-making skills 
as well as technical and ICT expertise. By 2020, labour 
markets in the European Union (EU) could be lacking as 
many as 825,000 IT professionals; this shortage may 
even be more pronounced in advanced manufacturing 
settings where big data analysts and cyber-security 
experts are required. While various initiatives have been 
undertaken to encourage the acquisition of e-skills, 
young people may not necessarily be interested in the 
digitalisation of the workplace: in one survey only 13% 
of young adults in Germany would consider a career in 
IT despite the majority of them viewed the sector as 

offering the best job prospects45. 

In Malaysia, while an increasing number of degree 
holders augur well for the supply side of the labour 
market, it remains to be seen whether it can keep pace 
with the demand side as the impact of new technologies 
– some potentially economically disruptive and 
impinging on work practices and organisation – is 
gradually felt. 

Table 4.13 presents some vision of manifestations of 
technological transitions in Penang’s economy. Those 
in the past and current may give rise to workplace 
changes; ongoing changes can be expected to make 
their mark in the future. Figure 4.21 presents an 
overview of Penang’s potential technological pathway 
in the future as the new technological paradigm 
starts to enter. Table 4.14 presents a forecast of job 
transformation implications of the paradigmatic 
changes. It is imperative that Penang prepares and 
equips itself for a smooth transition.

Table 4.13: Key technology trends currently occurring, impinging on work trends

Source: Yoon (2016)

45 European Parliament (2015) pp. 2-4, 6-7.
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Figure 4.17 Projected technological pathway in Penang

Table 4.14: Job transformation implications of prospective technological pathway

Source: Yoon (2016)

Source: Yoon (2016)


