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EXECUTIVE SUMMARY
The Government of Malaysia established the Critical Skills Monitoring Committee (CSC) as part of the
Eleventh Malaysian Plan with the mandate to monitor skills imbalances. One of the CSC’s primary
objectives is to develop a Critical Occupations List (COL) to serve as a platform for the coordination of
human capital development policies. The CSC is jointly chaired by Talent Corporation (TalentCorp) and the
Institute for Labour Market Information and Analysis (ILMIA), which is an agency in the Ministry of Human
Resources (MOHR). This institutional structure allows the CSC to draw on ILMIA’s labour market
information sources, including its Labour Market Information Data Warehouse, and on TalentCorp’s ties
with stakeholders in the private sector.
The Critical Skills Monitoring Committee (CSC) publishes an annual Critical Occupations List (COL). The
COL is a list of occupations for which there is strong evidence that there is significant labour market
shortage that may be alleviated through government action. Occupations on the COL meet the criteria of
being skilled, sought-after, and strategic. The COL seeks to identify and draw stakeholder attention to this
set of occupations that are critical to the continued growth and development of the Malaysian economy
but that are currently difficult to fill.
This report describes the methodology of the 2017/2018 Critical Occupations List. The 2017/2018 Critical
Occupations List draws on international best practices and experience learned in the previous two rounds
of the COL to make a series of enhancements to the methodology. As in previous rounds, the 2017/2018
COL combines a top-down quantitative approach, which uses quantitative data to investigate shortages,
and a bottom-up approach, which uses input from employers and other stakeholder to investigate
shortages. However, improvements have been introduced to allow for more holistic consideration of
labour market conditions and their potential impact on Malaysian employers. The table summarises the
evolution of the COL and highlights improvements to the methodology that were designed to enhance
the COL’s ability to identify shortages and obtain buy-in from stakeholders.
The evolution of the Critical Occupations List methodology, 2015 to 2017

Occupations covered
# of top-down indicators
# of top-down data sources
considered
# of top-down data sources
used
# of sectors covered
CFE
Consultations
Dovetailing
Validation

2015/2016
High-skilled (MASCO
1-3)
2

2016/2017
High-skilled (MASCO
1-3)
6

2017/2018
High-skilled and midskilled (MASCO 1-8)
11

2

2

9

2

2

3

6
Sample of 341

10
Sample of 678

18
Sample of 32,000
Employers, industry
Industry associations
Regulators
associations, and
and regulator
regulators
Consolidation of top-down and bottom-up evidence has incorporated
more top-down and bottom-up evidence
Validation of preliminary COL has expanded to engage more stakeholders
with each new COL
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INTRODUCTION1
The Government of Malaysia established the Critical Skills Committee (CSC) as part of the Eleventh
Malaysian Plan with the mandate to monitor skills imbalances. One of the CSC’s primary objectives is to
develop a Critical Occupations List (COL) to serve as a platform for the coordination of human capital
development policies. The CSC is jointly chaired by Talent Corporation (TalentCorp) and the Institute for
Labour Market Information and Analysis (ILMIA), which is an agency in the Ministry of Human Resources
(MOHR). This institutional structure allows the CSC to draw on ILMIA’s labour market information sources,
including its Labour Market Information Data Warehouse, and on TalentCorp’s ties with stakeholders in
the private sector.
The Critical Skills Monitoring Committee (CSC) publishes an annual Critical Occupations List (COL). The
COL is a list of occupations for which there is strong evidence that there is significant labour market
shortage that may be alleviated through government action. Occupations on the COL meet the criteria of
being skilled, sought-after, and strategic. The COL seeks to identify and draw stakeholder attention to this
set of occupations that are critical to the continued growth and development of the Malaysian economy
but that are currently difficult to fill.
This methodological report is structured as follows. This introductory section provides a brief background
on labour market shortages and shortage lists and a brief history of the COL. Part I describes the
methodology used to create the 2017/2018 COL and Part II presents the list. Part III discusses challenges
faced in developing the list in the past, efforts employed to address these challenges in the 2017/2018
list, and recommendations for future rounds of the COL. Part IV concludes with a discussion of how the
Critical Occupations List could be applied in Malaysia, drawing on applications of similar lists around the
world.
WHAT IS A LABOUR MARKET SHORTAGE?
There is not a single definition or measure of a labour market shortage. Labour market or skills shortages
are generally considered to arise when supply is insufficient to meet demand under current labour market
conditions (Veneri 1999). This can occur when wages or supply do not adjust to demand and when
information asymmetries inhibit matching between job searchers and employers. Vacancy data are a
natural candidate for identifying shortage. However, these data are frequently unavailable and, even
when they are available, are often insufficient to indicate shortage because of limitations on the detail or
duration of the vacancy data. Rather than rely on a single measure of labour market shortage, the
literature suggests using multiple measures that are both quantitative and qualitative in nature (Veneri
1999; Shah and Burke 2005; Richardson 2007; Infometrics 2006). Information about employment and
unemployment rates, vacancy and hard-to-fill vacancy rates, changes in wages, employer surveys, and the
opinions of employers, regulators, educational institutions, and other labour market stakeholders are all
important to understand shortages, the supply pipeline, and the demand outlook. All of this information
This technical report was prepared by a team comprising Mauro Testaverde (Economist and Task Team
Leader), Harry Moroz (Economist), Ryan Flynn (Workforce Development Specialist), and Bernardo Atuesta
(Economist), in close collaboration with the Critical Skills Monitoring Committee composed of Talent
Corporation Malaysia Berhad (TalentCorp) and the Institute for Labour Market Information and Analysis
(ILMIA). The report benefited from discussions and substantial inputs and guidance from representatives of
the UK Migration Advisory Committee, the Australian Department of Industry and Science, and Flinders
University.
1
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will almost never be available, meaning that careful consideration of which of the available indicators are
best suited to the labour market is key.
Labour shortages have negative economic implications. When a country is confronted with labour
market shortages, there are short-run negative implications in terms of output and productivity and longrun losses in terms of competitiveness and the ability of businesses to innovate. Therefore, it is important
for a country to identify labour market shortages as they arise in order to design policies that strengthen
productivity and competitiveness.
WHAT ARE OCCUPATIONAL SHORTAGE LISTS?
Occupational shortage lists are lists of occupations that are used to identify and monitor critical skills
and occupations that are in need. Occupational shortage lists are an approach to skills monitoring that is
designed to help align workforce development policies with demand-side needs. They do this by
monitoring the industries, occupations, and skills that are in demand; by monitoring the skills of the
existing and future labour force; and by assessing how well this supply meets this demand. The result is a
list of occupations, and sometimes the qualifications associated with them, that deserve the attention of
policymakers involved in making decisions about human capital development policy.
Effective shortage lists share several features. Effective shortage lists are:
1) Evidence-based. Shortage lists have credibility when they draw on quantitative and qualitative
evidence to make their assessment of shortages.
2) Updated regularly. Shortage lists remain relevant to current labour market needs when they are
updated regularly.
3) Participatory. Soliciting input from stakeholders such as employers, industry associations, unions,
and others not only contributes valuable evidence for the shortage lists, but also raises the profile
of the lists and generates buy-in from potential users.
4) Transparent. Making shortage lists and their methodologies publicly available increases trust that
they accurately reflect labour market needs.
Occupational shortage lists are less useful policy tools when they lack these features. Identifying
shortages is challenging. Doing so requires access to labour market data, detailed analysis of this data,
and strong connections with employers, industry associations, and other labour market stakeholders.
Obtaining such access and building these connections take significant effort. Additionally, shortages can
appear at the regional and local level while data may not be available for these units of analysis. To be
useful, shortage lists must be updated regularly so that they accurately reflect labour market demand.
Significant effort must also be invested in ensuring that stakeholders understand the tool, its purpose,
and its benefits. This can be particularly challenging when the occupations included on the list are not
familiar to employers, who may think in terms of job titles or skills. However, many of these challenges
are inherent to other methods used to assess skills needs. By using a mixed methods approach that is
evidence-based, participatory, and transparent, shortage lists have the credibility to inform policy
decisions and the flexibility to adapt as new data becomes available and new policy challenges arise.
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HOW ARE SHORTAGE LISTS COMPILED AROUND THE WORLD?
Shortage lists are common in the OECD. Sixteen OECD countries employ shortage lists (OECD 2014).2 The
application of these lists varies, but they are generally used to fill short- and medium-term occupational
and skills gaps, frequently through immigration but also by directing resources to training programmes
and job seekers. The United Kingdom (UK) and Australia are prominent examples of countries that use
shortage lists, and experts from both countries have advised the CSC in the development of the Critical
Occupations List.
The United Kingdom’s Shortage Occupation List
An independent body of economists is responsible for developing the UK’s Shortage Occupation List.
The UK’s Migration Advisory Committee (MAC) is an independent body established in 2007 and staffed by
economists that provides evidence-based advice on migration to the government. This includes advising
the government on skills shortages by developing and revising a Shortage Occupation List (SOL). The goal
of the SOL is to help the government fill labour market shortages with workers from outside of the
European Economic Area, though the list also informs decisions about training and education. To that end,
the methodology developed by the MAC requires that an occupation or job passes three tests for inclusion
on the SOL:
1) the occupation or job must be sufficiently skilled;
2) there must be a shortage of workers capable of being employed in the occupation or job; and
3) it must be sensible for immigrant labour from outside the European Economic Area to be used to
fill the shortage.
The methodology for compiling the SOL involves a dual top-down quantitative and bottom-up
qualitative approach. The SOL methodology first determines if an occupation is skilled using the Standard
Occupational Classification (SOC) hierarchy and formal qualifications, earnings, and other characteristics
related to the occupation (MAC 2010). Next, the SOL methodology applies a dual approach to determine
whether an occupation is in shortage.
•

Top-down approach. National datasets including the Labour Force Survey, the Annual Survey of
Hours and Earnings, the National Employers Skills Survey, and vacancy data are used to construct
12 indicators of shortage. These include indicators of earnings, employment, vacancies, and skills.
Thresholds are established for each indicator and are used to determine if an occupation is in
shortage. Occupations that pass the threshold for at least 50 percent of the available indicators
are regarded as having strong top-down evidence of labour shortage.

•

Bottom-up approach. The purpose of the bottom-up approach is to solicit information directly
from employers that supplements evidence obtained in the top-down approach. It also serves to
inform employers about the MAC’s activities and build stronger stakeholder relationships. MAC
engages employers and their representatives through a Call for Evidence (CfE) survey of
employers as well through consultations with employers, Sector Skills Councils, and other industry
bodies and representatives. Through these engagements the MAC gathers bottom-up

2 The OECD countries that use a shortage list are: Australia, Austria, Belgium, Canada, Denmark, Finland, France,

Germany, Greece, Ireland, Netherlands, New Zealand, Portugal, Spain, United Kingdom and United States.
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information, obtains feedback on proposed versions of the SOL, and obtains feedback on the SOL
methodology. The bottom-up approach examines indicators of shortage similar to those in the
top-down approach including evidence that wages are increasing, vacancy levels are rising, and
employers are using coping strategies to manage shortages.
MAC undertakes a process of “dovetailing” the top-down and bottom-up evidence. Significant effort is
invested in ensuring consistency in the dovetailing by considering factors like the amount and types of
evidence and the granularity of the occupations or job titles included on the SOL. Finally, a decision about
the sensibility of filling a shortage with labour from outside the European Economic Area is made. The
MAC endeavours to make its decisions about sensibility transparent according to clear and specific
criteria. Additional details on the UK MAC’s methodology are available in MAC (2008) and MAC (2010).
Australia’s shortage lists
Australia’s use of shortage lists has evolved over time. Australia has several different shortage lists. The
Skill Shortage List is Australia’s most general shortage list. This list was used for both migration and
education programmes prior to the financial crisis.3 The Skilled Occupation List (SOL) was then developed
and used until recently to address medium- to long-term skills needs through migration. In 2017, the
Australian government announced that two new lists – the Short-term Skilled Occupation List (STSOL) and
the Medium and Long-term Strategic Skills List (MLTSSL) – would replace the SOL to guide decisions about
temporary and permanent migration.
Skill Shortage List
The Department of Employment is responsible for a research programme on identifying occupational
shortages. The research programme’s goal is to identify shortages in skilled occupations that cannot be
addressed quickly due to absolute shortage in the number of individuals who have the skills to do the job
required and the long lead times involved in training additional individuals. Results of this research
programme are published in national and state-specific overview reports. The Department also publishes
occupational cluster and individual occupation reports.
The Skill Shortage List is compiled form labour market information and a survey of employers. The Skill
Shortage List is the most general occupational shortage list in Australia. The Department of Employment
uses national statistics to establish basic and contextual information about occupations such as
employment, vacancy trends, graduates with relevant qualifications, and information on the growth of
sectors that rely on certain occupations. Much of the detailed information about the recruitment
conditions for occupations are compiled through a Survey of Employers who have Recently Advertised
(SERA).
The SERA covers the entire country and focuses on a core of 80 major occupations, though additional
occupations are covered as needs and resources dictate. Occupations are assessed on a rolling basis
about once a year. The SERA is administered over the phone and is targeted to companies that have
recently posted a vacancy in the occupation of interest. The SERA have two main components:
The Skill Shortage List helped inform the Migration Occupations in Demand List (MODL) that was used for
migration that was immigrant- (rather than employer-) demanded. This was then replaced by the Skilled
Occupation List. The Skill Shortage List also informed the National Skills Needs List, which is used to provide
incentives to employers and apprentices employed in occupations on the list.
3
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1) A qualitative component identifies major labour markets, candidate profiles, and other factors
relevant to employment in the occupation through discussion with employers and recruitment
agencies.
2) A quantitative component gathers information on the proportion of vacancies filled and the
number of applicants, qualified applicants, and suitable applicants.
The results of the SERA and the labour market information collected are analysed together to classify
occupations into one of three categories:
1) Shortage, which indicates that shortages exist;
2) Recruitment difficulties, which indicates that some employers are facing difficulties recruiting
workers under prevailing market conditions; and
3) No shortage, which means that there is no evidence of difficulty filling vacancies.
All three categories are descriptive: they report on current labour market conditions without seeking to
describe the degree of shortage, its potential duration, or the best means to address it.
Skilled Occupation List (SOL)
The Skilled Occupation List (SOL) uses a filter based on the difficulty of filling shortages, the risk of
disruptions if shortages are not filled, and other characteristics to prioritise occupations for potential
inclusion. Four filters are used to shortlist occupations for inclusion on the SOL:
1) Long lead time. Skills for an occupation are highly specialised and require extended education and
training over several years. This is measured through the duration of education or apprenticeship
needed to become an independent practitioner of the occupation or job.
2) High use. There is an above-average match between the intended and actual occupation of VET
and university graduates (that is, many of those working in a sector studied a qualification that
targets that sector) and the majority of people employed in the occupation have the requisite
qualifications.4
3) High risk. Disruption caused by skills being in short supply imposes a significant risk to the
Australian economy.
4) High information. The quality of information about the occupation is adequate to evaluate the
first three criteria and provide an indication of future demand.
An occupation is shortlisted for further consideration if it meets two of the first three criteria and the
fourth criteria.
The process of developing the SOL from the shortlisted occupations uses two stages of data collection.
The list is developed by the Department of Industry, Innovation, and Science in two stages. The first stage
is a top-down approach that uses quantitative data on the current state of the labour market, the
Credentialing is highly structured and largely industry-driven in Australia, so the presumption that a
qualification matches industry needs well is credible.
4
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recruitment experiences of employers, domestic student commencements and completions, and the
outcomes of new entrants. Data is collected from around six major sources including the Australia Bureau
of Statistics, three government departments (the Departments of Education, Employment, and
Immigration), and two government funded not-for-profit data collection agencies (the National Centre for
Vocational Education and Research and Graduate Careers Australia (GCA)). Both current shortages as well
as projections of future demand and supply are considered. In general, an occupation is considered for
inclusion on the list only if it is not projected to be in surplus over the medium- to long-term.
The second stage of data collection relies on input from stakeholders, first in the form of written
submissions and second in the form of stakeholder meetings. Around 400 stakeholders are invited to
make submissions each year via an email invitation, including industry representative bodies, employee
representatives, education providers and peak bodies, and government departments. Although this data
is largely qualitative in nature, it is not uncommon for stakeholders to cite quantitative data and to fund
empirical research in order to provide evidence for their views. Stakeholder meetings provide an
opportunity for the presentation and discussion of top-down data and analysis that forms the first stage
of the process. Somewhat different from the UK, in Australia stakeholder meetings are used primarily to
test conclusions drawn from top-down analysis and written employer submissions, and this information
is on hand to test employers’ case for inclusion of a specific occupation. The use of meetings to verify
conclusions instead of as a primary tool for data collection allows Australia to use such meetings more
sparingly. In the SOL process, stakeholder meetings are only held for occupations where a change is being
considered to the current SOL, where the top-down analysis differs from stakeholder advice, or where
data quality is a concern.
WHAT IS THE CRITICAL OCCUPATIONS LIST?
The Critical Occupations List is a list of occupations that are determined to be skilled, sought-after, and
strategic. The COL distils information on labour market demand and supply into a list of occupational
shortages that policymakers can help fill through education, training, and migration policy. The COL
methodology follows the guidelines for identifying shortages by using evidence from multiple indicators
that supply is insufficient to meet demand. The methodology for creating the COL involves a top-down
approach that uses quantitative labour market indicators and a bottom-up approach that solicits
information directly from stakeholders. These two approaches are complementary. The top-down
approach uses standardised data that is available economy-wide while the bottom-up approach fills gaps
and provides additional detail and context.
The Critical Occupations List is designed to inform human capital development policy. As will be
discussed in greater detail in Part IV, the COL is meant to help direct decision making and resources related
to education, training, migration, and other areas of human capital development. By serving as a platform
for monitoring skills imbalances, the COL can help policymakers determine where investments should be
made in training programmes, how incentives should be adjusted for apprenticeship programmes, and
which types of high-skilled immigrants should be favoured for admission.
The 2017/2018 COL is the third round of Critical Occupations Lists that the CSC has created. The CSC
launched a Pilot COL covering the years 2015 and 2016. Improvements were made to the COL
methodology and another list was launched covering the years 2016 and 2017. The 2017/2018 COL
methodology incorporates additional lessons learned from both the pilot and 2016/2017 COL.
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PART I: METHODOLOGY FOR THE 2017/2018 COL
INTRODUCTION
The methodology for creating the Critical Occupations List combines rigorous quantitative methods
with stakeholder engagement. The methodology for the COL builds on international best practices and
uses a mixed methods approach to define occupations that are critical. The criteria for inclusion on the
list is three-fold: occupations must be skilled, in shortage, and strategic. The process of defining skilled
occupations is relatively mechanical and relies on Malaysia’s occupational classification scheme. The
process of defining occupations that are in shortage and that are strategic requires rigorous analysis of
quantitative and qualitative evidence.
The top-down approach provides the basis for determining whether or not an occupation is soughtafter. The top-down approach generates objective evidence of the current labour market that is
comparable over time and across occupations. This evidence, which draws on multiple quantitative data
sources such as labour force surveys and relies on multiple indicators of whether an occupation is in
shortage, provides initial evidence of whether an occupation is sought-after by employers. These
indicators can also offer guidance about which occupations are strategic.
The bottom-up approach complements the top-down approach to generate additional evidence of
sought-after occupations. The bottom-up approach fills in gaps in the top-down analysis and provides
context for the top-down evidence. This approach can also help generate buy-in from stakeholders whose
engagement is critical for the soundness of the COL methodology. The active participation of the Critical
Skills Monitoring Committee staff in bottom-up data collection and analysis increases knowledge about
the occupations and sectors that are nominated, which allows for better interpretation of indicators,
better communication of decisions, and improvements of the COL methodology over time to improve the
list’s breadth and depth.
A process of “dovetailing” the top-down and bottom-up approaches ensures that the final COL reflects
both objective evidence and the input of knowledgeable stakeholders. A dovetailing process is used to
synthesize the evidence from the top-down and bottom-up approaches to develop the final shortage list.
When used together, the top-down and bottom-up components combine objective and contextualised
indicators of the degree to which a skilled occupation is sought-after and strategic. The use of both sources
of information allows for more robust justifications for an occupation’s inclusion on the COL.
WHAT IS A CRITICAL OCCUPATION?
Occupations are considered critical if they are skilled, sought-after, and strategic. The Critical
Occupations List is primarily concerned with identifying shortages in occupations that are associated with
Malaysia’s growing knowledge-based economy. To accomplish this, the COL is focused on identifying
occupations that are skilled (Figure 1). The COL is also interested in determining whether there are
mismatches between employers’ demand for certain occupations and the supply of the skills associated
with these occupations. As a result, the COL seeks to identify shortages in occupations that are soughtafter by employers. Finally, the COL is designed to be a tool to help policymakers make decisions. Thus,
even after identifying shortages in skilled occupations an occupation is only considered to be critical if
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filling that occupational shortage is consistent with Malaysia’s strategic economic development
objectives.5
Figure 1: Defining critical occupations

Source: Authors.

Is the occupation skilled?
Occupations are determined to be skilled based on the Malaysian Standard Classification of
Occupations list. The COL uses the Malaysian Standard Classification of Occupations (MASCO) 2013 list to
determine the skill level of occupations. This list is maintained and regularly updated by the Ministry of
Human Resources. Eight of the 9 MASCO occupational groupings are middle- or high-skilled. These are:
•
•
•
•
•
•
•
•

MASCO 1: Managers
MASCO 2: Professionals
MASCO 3: Technical and Associate Professionals
MASCO 4: Clerical Support Workers
MASCO 5: Service and Sales Workers
MASCO 6: Skilled Agricultural, Forestry, Livestock and Fisheries Workers
MASCO 7: Craft and Related Trades Workers; and
MASCO 8: Plant and Machine Operators and Assemblers.

Elementary Occupations (MASCO 9) are considered to be low- or unskilled. Whereas all of the other
occupational groupings require at least secondary education6, the Elementary Occupations grouping
requires only primary education. These occupations are not eligible for inclusion on the COL.

This three-tiered criteria is modelled on the UK Migration Advisory Committee’s skilled, shortage, and
sensible criteria (MAC 2010).
6 Or at least the Malaysian Skill Certificate (SKM) Levels 1-3.
5
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Is the occupation sought-after?
Sought-after occupations are identified using quantitative indicators of shortage and qualitative
evidence from employers and other stakeholders. Sought-after means that demand for an occupation or
job title exceeds the supply of appropriately qualified workers despite efforts on the part of employers to
satisfy their demand and for reasons not easily addressed through changes in employer hiring practices.
The top-down approach defines specific indicators of occupations that are sought-after and sets
thresholds based on national labour market statistics. The bottom-up approach uses nominations of hardto-fill occupations in a Call for Evidence Survey (CFE) of employers as the most important indicator of
occupations that are sought-after. In order to assess the validity and potential drivers of occupations that
are sought-after, additional information is sought in the CFE and in consultations. This additional
information includes job requirements, desired level of experience, reasons why employers believe the
occupation is hard-to-fill, and employer responses to hiring difficulties such as wage increases.
Is the occupation strategic?
Strategic means that an occupation is central to Malaysia’s economic development objectives. A
strategic occupation is one that is closely linked to Malaysia’s economic growth and the development of
its knowledge-based economy. As a result of the strategic criteria, government programmes can use the
COL to set priorities and allocate resources. This criterion is more flexible than the skilled and sought-after
criteria and draws on evidence from both the top-down and bottom-up approaches. It is designed to
ensure that the COL meets the needs of policymakers and Malaysia as a whole. Because the COL is
designed to be used by a broad range of agencies and programmes, the strategic criteria is not intended
to exclude a large number of occupations for which the skilled and sought-after criteria are strong. Rather,
the aim is to ensure that the COL is able to address emerging economic and social needs when the skilled
and sought-after tests are passed.
TOP-DOWN METHODOLOGY
The top-down approach provides objective quantitative evidence that occupations are in shortage. As
the introductory section of the report described, labour market shortages arise when there is an
insufficient supply of appropriately qualified workers willing to work under existing market conditions,
particularly at prevailing wages (Shah and Burke 2005; Richardson 2007). Such shortages can be caused
by slowness in the adjustment of wages, slowness in the adjustment of labour supply, and the lack of
labour market information. Given the relationship of shortages to multiple labour market factors, it is
necessary to use a methodology to identify shortages that considers as many of these factors as possible
including employment, wages, working hours, and vacancies. The top-down approach does this by
drawing on multiple data sources and using statistical techniques to provide objective, quantitative
evidence of labour market shortage.
The top-down approach is a process of identifying data sources, shortage indicators, and shortage
occupations. Indicators can mean different things in different contexts. For example, salaries can fluctuate
before reaching equilibrium or the number of vacancies can be large due to the high turnover of an
occupation (MAC 2017). Taking this into consideration, the top-down methodology looks at a range of
data sources to define both price indicators (for example, earnings and wage premiums) and quantity
indicators (for example, employment levels and vacancies); uses indicator-specific thresholds to define
when each indicator is likely to provide evidence of shortage; and employs a “traffic light” approach such
that evidence of shortage in a certain percentage of indicators is used as the final gauge of shortage,
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rather than evidence of shortage in a single indicator. The first step in the top-down approach is to identify
data sources with shortage information. Then, a set of shortage indicators is identified in these data
sources through a process of testing a number of different indicators and their combinations. A final
specification for the top-down methodology emerges from this rigorous process. The bottom-up
approach, which is discussed below, provides context and fills in gaps where data is weak or unavailable.
Data sources
The top-down approach draws on a variety of data sources. The first step in compiling the top-down list
of shortage occupations is to compile all of the available datasets that can be used for constructing
quantitative indicators of labour market shortage. This step seeks to be over-inclusive: at this stage the
relevance of datasets for constructing indicators is evaluated rather than the practicality of constructing
the indicators. Datasets considered include both surveys and administrative data. The number of datasets
considered for the 2016/2017 COL was significantly greater than in previous COL rounds, in part due to
the increased availability of datasets in ILMIA’s Labour Market Information Data Warehouse.
•

Labour Force Survey. The Labour Force Survey (LFS) is Malaysia’s survey of the workforce. The LFS
is conducted on a monthly basis at the household level and is representative of citizens and noncitizens at the national, state, and urban and rural levels. The LFS could be used to construct
shortage indicators related to employment, working hours, and education level by occupation.
Data was available to the CSC from 2011 to 2016.

•

Survey of Wages and Salaries. The Survey of Wages and Salaries (SWS) is Malaysia’s survey of the
earnings of employees in Malaysia. The SWS is an annual survey at the household level and is
representative of citizens and non-citizens at the national, state, and urban and rural levels. The
survey is restricted to paid employees who are defined as people who have worked for at least 6
hours a day or for at least 20 days a month. The SWS could be used to construct shortage
indicators related to salaries and wage premiums by occupation. Data was available to the CSC
from 2011 to 2016.

•

JobsMalaysia database. JobsMalaysia is a publicly run online job matching system. JobsMalaysia,
which is a service of the Ministry of Human Resources, provides job matching services to
jobseekers and employers, allowing jobseekers to seek out jobs and employers to seek out job
candidates. Two administrative datasets are available from JobsMalaysia. The first has
information on nationwide job vacancies. This dataset could be used to construct shortage
indicators related to the number of vacancies and the duration that vacancies are open by
occupation. The second has information on jobseekers nationwide. This dataset could be used to
construct shortage indicators related to potential job applications by employed and unemployed
individuals by occupation. Data was available to the CSC for both datasets from 2011 to 2016.

•

Graduate Tracer Study. The Graduate Tracer Study provides information on graduates of
institutes of higher education. The Graduate Tracer Study is undertaken by the Ministry of Higher
Education. The study includes information about the educational histories of recent university
graduates and their job status. This dataset could be used to construct shortage indicators that
relate training courses with occupations to estimate future labour supply. The data was available
to the CSC from 2010 to 2016.
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•

Public university database. Administrative data is available from public universities on enrolment,
intake, and output of students. The Ministry of Higher Education maintains information on
enrolment, intake, and output of students from public universities. The dataset has no direct
information on students’ expected occupations or their actual occupations after graduation. This
dataset could be used to construct shortage indicators that relate university courses with
occupations to estimate future labour supply. The data is available from 2011 to 2016.

•

Vocational school database. Administrative data is available from vocational schools on
enrolment, intake, and output of students. The Department of Manpower maintains information
on enrolment, intake, and output of students from vocational schools. The dataset has no direct
information on students’ expected occupations or their actual occupations after graduation. This
dataset could be used to construct shortage indicators that relate vocational courses with
occupations to estimate future labour supply. Data is available from 2011 to 2012 and from 2014
to 2016.

•

Residence Pass-Talent database. The Residence Pass-Talent (RP-T) programme is run by
TalentCorp to encourage talented expatriates to remain in Malaysia for work. The RP-T
incentivises selected foreign talent to remain in Malaysia. An administrative dataset is available
that provides information on applicants to the RP-T. This dataset could be used to construct
shortage indicators related to job applications by migrants by occupation. Data was available to
the CSC from 2011 to 2016.

•

Returning Expert Programme database. The Returning Expert Programme (REP) is run by
TalentCorp to attract qualified Malaysians working abroad to employment in Malaysia. The REP
incentivises the return of qualified Malaysians working abroad to Malaysia. An administrative
dataset is available that provides information on applicants to the REP. This dataset could be used
to construct shortage indicators related to job applications by migrants by occupation. Data was
available to the CSC from 2011 to 2016.

•

Expatriate Services Division database. The Expatriate Services Division (ESD) is a unit of the
Department of Immigration that provides services to talented expatriates on immigration
matters. The Expatriate Services Division provides services related to the REP and RP-T
programmes and other high-skilled immigration schemes. An administrative dataset is available
that provides information about the companies and job positions of expatriate workers in
Malaysia. This dataset could be used to construct shortage indicators related to the employment
of migrants by occupation. Data was available to the CSC from 2014 to 2017.

Data sources are then evaluated for the feasibility of calculating indicators using occupation as the unit
of analysis. The availability of occupational coding using the same scheme is critical because occupations
are the unit of analysis for both the top-down and bottom-up methodologies. The 4-digit Malaysian
Standard Classification of Occupations (MASCO) 2013 is used because it is widely used in Malaysia, it is
available in the majority of datasets considered, and it is the latest version of MASCO.
Using MASCO 2013 requires additional codification and the elimination of data sources in some cases.
MASCO 2013 was adopted recently, and so not all data sources have switched away from the 2008
version. Additionally, historical datasets have generally not been recoded to MASCO 2013. As a result, in
some cases occupations must be mapped from the 2008 version of MASCO to the 2013 version. However,
this is not always possible because the 2008 and 2013 versions are not completely comparable and
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because occupational information is sometimes not coded at all in the datasets considered. In these cases,
datasets must be eliminated from the top-down analysis. The Graduate Tracer and REP datasets have
occupational data coded using the 2008 MASCO version7, but are eliminated from the top-down analysis
because it is not possible to map the occupational information to the MASCO 2013 classification.8 The
ESD, public university, and vocational school data are eliminated because they lack any coded
occupational data. The public university and vocational school datasets could be used in the future to
estimate future labour supply by occupation if they are combined with other datasets that relate
university careers and vocational courses to occupations coded with MASCO 2013. This is an area for
subsequent rounds of the COL to explore. Table 1 describes the occupation variable in each dataset and
whether this variable allows the dataset to be included in the top-down analysis.
Table 1: Occupation variables included in datasets considered
Dataset
Labour Force Survey

Survey of Wages and Salaries

JobsMalaysia database

Graduate Tracer Study
Public university database
Vocational school database
Residence Pass-Talent database
Returning Expert Programme
database
Expatriate Services Division
database

Description of occupation variable
The version of MASCO used to code the occupation
variable in the LFS and SWS changed from the 2008
MASCO version to the 2013 MASCO version between
the 2015 and 2016 releases of the LFS and SWS. The
Department of Statistics coded the occupation
variable with the 2013 version of MASCO for all years
between 2011 and 2016 for the Critical Skills
Monitoring Committee.
In the case of both vacancies and jobseekers,
occupations are coded at the 6-digit MASCO level,
which allows them to be collapsed to the 4-digit
MASCO level.
The occupation variable is coded using the 2008
version of MASCO.
This data lacks occupational information.
The CSC coded the occupation variable with MASCO
2013 at the 4-digit level.
The occupation variable is coded using the 2008
version of MASCO.
The occupation variable is not coded with any version
of MASCO.

Result

Include

Include

Exclude
Exclude
Exclude
Include
Exclude
Exclude

Source: Authors.

The reference population for the top-down approach is all Malaysian and foreign individuals in the
working age population9 who are employed or unemployed. The datasets available provide information
at the national level for all individuals in the working age population. This allows for the analysis to use
The REP dataset has occupational information coded using the 2013 version of MASCO only for 2016.
Significant effort was made by the CSC to map the 2008 version to the 2013 version. This was done by
attempting to replicate the mapping done by the Department of Statistics for the LFS. However, the mapping
by the Department of Statistics was done at the 6-digit level, which led to inconsistencies at the 4-digit level
that prevented its application to other datasets.
9 The working age population is taken to be people between the ages of 15 and 64.
7
8
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the population comprised of individuals, both Malaysians and foreigners, who between 15 and 64 years
old (inclusive). Because the 2016/2017 COL includes both high- and mid-skilled occupations, the reference
population includes employees, employers, and the self-employed. Due to the nature of the jobseekers’
dataset available from JobsMalaysia, the reference population includes unemployed individuals.
A minimum sample size of 30 is selected for the survey datasets. The LFS and SWS are representative
surveys of a subsample of Malaysia’s population. This means that each observation in the LFS and SWS
datasets corresponds to an individual who represents a group of individuals with a similar labour market
status and very similar characteristics. Given these features of survey datasets and because the unit of
analysis is an occupation, it is necessary to use a sufficient number of observations per occupation in order
to draw robust statistical results. There is no set rule for the minimum number of observations that must
be used for statistical analysis, but the academic literature typically uses between 20 and 50 observations,
with 30 being the most frequent. According to Tanis and Hogg (2015), 30 is regarded as a boundary
between small and large samples for the purpose of drawing distributions. As a result, 30 is used as the
minimum number of observations per occupation when using the LFS and the SWS datasets. It is not
necessary to set a minimum sample size for the administrative data, which does not involve sampling.
Shortage indicators
After data sources are identified, indicators of shortage are tested and refined. The identification of data
sources with potential indicators of shortage that have occupational information permits the compilation
of an initial list of shortage indicators. This initial list is refined through a process that ensures that each
indicator adds unique shortage information to the top-down methodology. The result is a set of
intermediate shortage indicators that can be used to identify shortage occupations.
Initial indicators
Once the data sources are selected and evaluated for the feasibility of calculating indicators of shortage,
an initial list of indicators is compiled. This list includes all of the indicators that have an economic
rationale for using them as evidence of shortage and that have sufficient data based on occupation to
consider for inclusion in the compilation of the top-down list of occupational shortages. There is a total of
19 indicators available from the 4 selected datasets (Table 2). For example, the annual change in
employment in a given occupation is included because increasing employing in an occupation could
suggest that relative demand for that occupation is rising. Similarly, the number of vacancies is included
because a large number of vacancies in an occupation is positively associated with rising labour demand.
This is not the final list of indicators, however. First, thresholds must be established to define when an
indicator shows evidence of shortage in an occupation. Second, some of the indicators may be highly
correlated and thus provide the same information about occupational shortages. Further investigation is
necessary, which is discussed in more detail below.
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Table 2: Potential indicators for inclusion in the top-down methodology
Data source

Indicator

Survey of
Wages and
Salaries

Shortage rationale
• An increase in the number of employees in an occupation is a sign
of a previous increase in the number of vacancies (or a reduction
in firing/quits). Rising employment in an occupation suggests that
the relative demand for that occupation is rising.
• The 3-year change in employment has the same rationale, but
captures the relationship between employment and shortages for
occupations with a lagged response or that require more time to
fill.

• 1-year working hours
growth
• 3-year working hours
growth

• After generating the number of hours
worked per week per individual, the median
number of hours worked per week per
occupation is generated. The percentage
change in median weekly hours worked per
occupation is then calculated with respect
to 1 and 3 years prior to the year of analysis.

• An increase in the median number of hours worked per week in an
occupation could be linked to the use of the existing labour force
for longer hours in order to fill a rise in demand for the labour
force.
• The 3-year change captures the effect for occupations that have a
lagged response.

• 1-year education level
decrease
• 3-year education level
decrease

• After generating the level of education per
individual (which is a variable with 7
categories, 1 being no education and 7 being
a university degree or higher), the median
level of education per occupation is
generated. The percentage change in
median level of education per occupation is
then calculated with respect to 1 and 3
years prior to the year of analysis.

• A decrease in the education level in an occupation could be linked
to strategies employers take in order to fill vacancies. In particular,
an employer might accept workers with a lower level of education
for a particular job if the vacancy has been very difficult to fill.
• This indicator is expected to have a negative correlation with
labour shortages.a
• The 3-year change captures the effect for occupations that have a
lagged response.

• 1-year median wage
growth
• 3-year median wage
growth

• First, the monthly median wage per
occupation is calculated. Then, the growth
rates are calculated with respect to 1 and 3
years prior to the year of analysis. The
nominal wage is used because the change in
wages of an occupation relative to other
occupations is of interest.

• A rise in median wages in an occupation relative to other
occupations could be associated with an increase in the demand
for labour in an occupation.
• The 3-year change captures the effect for occupations that have a
lagged response.

• 1-year wage premium
growth
• 3-year wage premium
growth

• In this case, the premiums per occupation
per year are calculated using an OLS
regression where the dependent variable is
the logarithm of the monthly wage per
individual and the independent variables are
dummies for each occupation controlling for

• The rationale is the same as for the change in median wages, but
this indicator controls for age, gender, and education.

• 1-year employment growth
• 3-year employment growth

Labour force
survey

Calculating the indicator
• Employment per occupation is given by the
number of weighted observations per
occupation. Once the variable for
employment per occupations is generated,
the percentage change in employment is
calculated with respect to 1 and 3 years
prior to the year of analysis.
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gender, age, age squared, and the level of
education (dummy variables for 7 education
categories). The coefficient of the dummy
variables for each occupation represents the
wage premium, which is then used to
generate the change with respect to 1 and 3
years prior to the year of analysis.
• # of vacancies

• This is the total number of vacancies posted
per occupation per year.

• A large number of vacancies in an occupation is positively
associated with rising labour demand.

• Vacancy rate (% of
employment)

• This indicator requires merging the
vacancies dataset with the employment
variable from the LFS by occupation. It is
calculated as the number of vacancies as a
percentage of total employment per
occupation.

• The rationale is the same as the number of vacancies indicator, but
this indicator controls for the level of employment in each
occupation.

• Share of vacancies posted
>6 weeks

• Using variables for the opening and closing
dates of each vacancy, vacancy postings that
last more than 6 weeks are identified. The
share of vacancies posted for more than 6
weeks is then calculated as a percentage of
total vacancy postings per occupation.

• A vacancy that takes a long time to fill is a direct sign of labour
shortage.

• An increase in job applications for an occupation is an indicator of
an increase in labour supply, which is negatively related to labour
shortages.a

• # of potential job
applications

• This indicator is the number of potential job
applications in each occupation. The dataset
includes up to 10 occupations a jobseeker
would like to apply to in order of
preference, 5 in the private and 5 in the
public sector. Both employed and
unemployed jobseekers are included.
Different scenarios are evaluated on the
inclusion of all, employed, or unemployed
individuals, and on the number of potential
applications included. Using 10 occupations
and restricting the sample to only
unemployed individuals was found to be the
best specification.

• 1- year potential job
applications increase
• 3-year potential job
applications increase

• This indicator uses the number of potential
job applications per occupation and
measures the percentage change with
respect to 1 and 3 years prior to the year of
analysis. The dataset includes up to 10

• The rationale is the same as the number of potential job
applications indicator but this indicator focuses on the change
over time.

JobsMalaysia
database
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occupations a jobseeker would like to apply
to in order of preference, 5 in the private
and 5 in the public sector. Both employed
and unemployed jobseekers are included.
Different scenarios are evaluated on the
inclusion of all, employed, or unemployed
individuals, and on the number of potential
applications included. Using 10 occupations
and restricting the sample to only
unemployed individuals was found to be the
best specification.
• This indicator is the number of RP-T
applications in each occupation.

• An increase in RP-T applications in a particular occupation is an
increase in labour supply for that occupation. Even though, in
theory, the occupations of the RP-T applicants are already filled,
the applications themselves are a sign of the labour supply in
those occupations, whose increase is negatively related to labour
shortages.a

• This indicator uses the number of RP-T
applications per occupation and measures
the percentage change with respect to 1 and
3 years prior to the year of analysis.

• The rationale is the same as with the number of RP-T applications
indicator but this indicator focuses on changes over time.a

• # of RP-T applications
Residence
Pass-Talent
database

• 1-year change in the # of
RP-T applications
• 3-year change in the # of
RP-T applications

Source: Authors.
a
The indicator is generated so that the relationship with labour shortages is positive, as with the other indicators, to facilitate interpretation.

Critical Occupations List 2017/2018 | Technical Report
16

Threshold values
The threshold value of an indicator is the value above which the indicator suggests shortage in an
occupation. Threshold values are set depending on the distribution of each indicator. The United
Kingdom’s Migration Advisory Committee uses two types of thresholds: the median of the indicator plus
50 percent of the median value and the value of the 75th percentile of the distribution of the indicator’s
values (MAC 2008 and 2010). An application of the shortage list methodology in Mexico uses the value of
the 85th percentile in an effort to offset any errors of inclusion (World Bank 2015).
The top-down approach for the COL 2017/2018 considers two threshold scenarios. Drawing on the
threshold values used in international cases and based on the distribution of the indicators, two scenarios
are evaluated.
1) A less restrictive scenario sets low threshold values for the shortage indicators, and thus includes
a larger number of occupations that are considered to be in labour shortage for each indicator.
The median plus 50 percent (referred to as p50+50%) is the main threshold considered for this
scenario.
2) A more restrictive scenario sets high threshold values for the shortage indicators, and thus
includes a lower number of occupation that are considered to be in shortage for each indicator.
The 75th percentile (referred to as p75) is the main threshold considered for this scenario.
A benchmark period is used to set the threshold values for each shortage indicator. Because economic
conditions affect the value of different indicators of shortage, a benchmark period is used to obtain the
thresholds values of shortage indicators to which the current period of study can be compared. The
benchmark period is a period during which economic growth and employment are strong. This minimise
errors of inclusion and has three additional benefits (MAC 2010). First, indicators change along with the
economy. That is, when economic growth is weak fewer occupations are found to be in shortage. Second,
indicators change along with skill shortages rather than other types of shortages that are more stable over
time. Third, thresholds do not have to be reconsidered for each period for which the COL is undertaken.
That is, the appropriateness of using the p50+50% threshold need only be evaluated for the benchmark
period.
Figure 2 provides an illustrative example of how the benchmark period and the threshold values
interact. In Figure 2, the benchmark period is Period A, a period of high economic growth. The threshold
value is set during this period at the blue dot using the p50+50% threshold. This sets the threshold value
at its highest historical level. Period B, in contrast, is a period of lower growth. During this period, using
the p50+50% threshold means that all values of the illustrative indicator are below the threshold set in
the benchmark period (the red line) and thus no occupations are considered to be in shortage for the
illustrative indicator. Finally, in Period C stronger growth returns. By the end of Period C occupations with
values on the illustrative indicator that lie between p50+50% and the maximum value are considered to
be in shortage.
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Figure 2: Illustrative example of setting the benchmark period and threshold values

Source: Authors adapted from MAC (2010).

The benchmark period for the 2017/2018 COL is 2014. In Malaysia, the period of highest gross domestic
product (GDP) growth between 2011 and 2016 is the year 2014 when economic growth reached 6 percent
(Figure 3). The year 2014 is also the year with the lowest unemployment rate (2.9 percent) during this
time period. Based on this evidence, 2014 is selected as the benchmark year for the top-down
methodology. Accordingly, the benchmark periods for indicators of 1- and 3-year change are 2013 to 2014
and 2011 to 2014, respectively.
Figure 3: GDP growth and unemployment in Malaysia, 2011 to 2016
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The threshold values of each of the initial indicators are evaluated in the benchmark period for the less
and more restrictive scenarios. The value of the p50+50% threshold and the value of the p75 threshold
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are the primary options considered for the less and more restrictive scenarios, respectively, though other
thresholds are also considered. As an example, Table 3 presents the descriptive statistics of all of the
available indicators from the LFS.10 The results show that for the distribution of 1-year and 3-year
employment growth, the p50+50% threshold is the less restrictive option and the p75 threshold is the
more restrictive option. The distributions of the 1- and 3-year change in working hours and education
level show that there is very little variation in these indicators. In both cases, the values of p50+50% and
p75 are equal to zero and in the case of the change in education level even the p90 value is equal to zero.
This means that for these four indicators, setting the threshold value equal to p50+50% or p75 is the same
as setting it equal to zero. Thus, to exceed the threshold value all of the occupations must have a positive
change. Given these results, p50+50% and p75 are still used as the less restrictive and more restrictive
options for the threshold value of these indicators, knowing that in the case of the indicators of working
hours and education level change the two scenarios are the same.
Table 3: Descriptive statistics of shortage thresholds for the LFS in the benchmark year (2014)
Indicator
Employment growth: 1-year
Employment growth: 3-year
Working hours growth: 1-year
Working hours growth: 3-year
Education level decrease: 1-year
Education level decrease: 3-year

Mean
6.4
16.6
0.1
0.0
-4.0
-6.1

Skew
0.8
1.4
-1.1
-2.3
-2.2
-3.8

p1
-51.7
-63.9
-16.7
-33.3
-100.0
-50.0

p50
4.3
12.5
0.0
0.0
0.0
0.0

p50+50%
6.5
18.7
0.0
0.0
0.0
0.0

p75
19.0
33.2
0.0
0.0
0.0
0.0

p90
41.8
68.6
6.7
6.7
0.0
0.0

p95
59.2
93.6
10.5
10.0
25.0
14.3

p99
83.7
140.4
20.0
16.7
33.3
33.3

Source: Authors.

For most indicators, p50+50% is selected for the less restrictive scenario and p75 is selected for the
more restrictive scenario. For example, Figure 4 shows three possible values for the threshold of the
annual wage premium growth indicator. In this case, the less restrictive scenario corresponds to the
p50+50% value (the red line), while the more restrictive scenario corresponds to the p75 value (the blue
line). Other values, such as the 90th percentile (the green line) could also be used if an even more
restrictive scenario were desired. The p50+50% value is not lower than the p75 value for all indicators and
so is not always the more restrictive scenario. In the case of the share of vacancy postings that lasted
more than 6 weeks, the p50+50% value is higher than the p75 value, which is indicated by the red and
blue lines in Figure 5, respectively. As a result, for this indicator the p50+50% value corresponds to the
more restrictive threshold and the p75 value corresponds to the less restrictive threshold.

10

The complete set of results for all datasets and all indicators is available in the supporting documentation.
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Figure 4: Different thresholds for annual wage
premium growth

Figure 5: Different thresholds for the share of
vacancies posted for more than 6 weeks
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In summary, determining whether a particular indicator provides evidence of shortage in a particular
occupation requires establishing a benchmark period, setting a threshold value using this benchmark
period, and comparing the values of the indicator in the reference period to this threshold. Figure 6
provides an illustrative example of this process. First, a benchmark period is selected. This is 2014 in the
case of the 2017/2018 COL. Second, a threshold value is established by examining the distribution of
values for each shortage indicator across all occupations. Multiple scenarios of thresholds are examined.
In Figure 6, the median of the distribution is 4 and both the p50+50% and the p75 thresholds are 6. Third,
the distribution of values for each shortage indicator across all occupations is examined in the reference
year, which is 2016 in the case of the 2017/2018 COL. The threshold value from the benchmark period is
used as a cut-off to determine which occupations are in shortage for that particular shortage indicator. In
Figure 6, the threshold value of 6 from the benchmark year is used as a cut-off. Doing so reveals that 65
occupations have values that are greater than the threshold and so are considered to be in shortage.
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Figure 6: Illustration of determining whether a shortage indicator shows evidence of shortage
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Intermediate indicators
The initial indicators are evaluated to ensure that information about shortages is not duplicated. Some
of the initial indicators selected may be highly correlated and thus may provide the same information on
shortages. This is undesirable since each indicator is assumed to provide evidence of shortage on its own.
Two steps of analysis are undertaken to ensure that information is not duplicated. First, the correlation is
evaluated between each pair of indicators in each dataset in the reference year, which is 2016 for the
2017/2018 COL. The indicators in the LFS data are used here as an example.11 Table 4 shows the
correlation matrix for the LFS indicators. The matrix reveals that the correlation coefficients between 111

The complete set of results for all datasets and all indicators is available in the supporting documentation.
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and 3-year employment growth, between 1- and 3-year change in working hours, and between 1- and 3year decrease in education level are 0.87, 0.63, and 0.49, respectively. All are statistically significant at the
95 percent confidence level. This provides an initial indication that in each case either the 1-year or the 3year indicator should be chosen, but not both. Additionally, the 1-year change in education level is
correlated with the 1- and 3-year change in working hours with correlation coefficients of 0.14 and 0.16,
respectively. These are statistically significant at the 95 percent confidence level. Again, this provide initial
evidence that the information about labour shortages included in the 1- and 3-year change in working
hours is already included in the 1-year change in education level. This finding might favour including only
the 1-year change in education level and excluding the 1- and 3-year change in working hours because a
single indicator is easier to interpret and communicate.
Table 4: Correlation matrix for indicators from the LFS
1-year
employment
growth
1-year
employment
growth
3-year
employment
growth
1-year working
hours growth
3-year working
hours growth
1-year
education level
decrease
3-year
education level
decrease

3-year
employment
growth

1-year working
hours growth

3-year
working hours
growth

1-year
education level
decrease

3-year
education
level decrease

1

0.8737**

1

0.0773

0.0891

1

0.0804

0.092

0.6290**

1

0.0908

0.1111

0.1424**

0.1592**

1

-0.0244

0.0891

0.0229

0.0524

0.4911**

1

Source: LFS.
Note: ** indicates statistical significance at the 95 percent confidence interval.

The second step to ensure that each indicator adds unique shortage information is to compare which
occupations exceed the shortage threshold for each indicator in each dataset. The correlation matrix
provides initial information about overlap among indicators. However, even indicators that are correlated
may result in different occupations exceeding the shortage threshold, and in this way, add information
about shortages. The second step is then to compare the lists of occupations that exceed the shortage
threshold for each indicator in each dataset under the less and more restrictive threshold scenarios. The
goal is to ensure that each indicator adds different information about shortages in the form of new
occupations. However, extra scrutiny is also necessary if the list of shortage occupations generated by an
indicator diverges significantly from the lists generated by other indicators.
The LFS indicators are again used as an example to demonstrate the process of comparing occupations
that exceed the shortage threshold across indicators. Using the less restrictive scenario as an example,
despite the high and statistically significant correlation between the 1-year and 3-year employment
growth indicators 59 occupations (22%) are on the list of one indicator but not the other (Table 5). These
Critical Occupations List 2017/2018 | Technical Report
22

occupations are balanced between those included only on the list of the 1-year employment growth
indicator (32 or 12%) and those included only on the list of the 3-year employment growth indicator (27
or 10%). Thus, the list of one indicator seems to be different from the list of the other indicator. When
pairwise comparisons are made between the 1- and 3-year working hour growth indicators and the 1- and
3-year education level decrease indicators, no indicator's list contains the other’s list, particularly in cases
in which the number of occupations that exceed the shortage threshold is small (for example, between
30 and 40 occupations in the case of the working hours indicator and around 20 occupations in the case
of the education level indicator). A similar situation occurs when the 1-year and 3-year employment
growth indicators are compared to the 1- and 3-year working hour growth indicators and to the 1- and 3year education level decrease indicators. Around half of the occupations that exceed the shortage
threshold value for any of the last four of these indicators (1- and 3-year working hour growth and 1- and
3-year education level decrease) does not exceed the shortage threshold value for the 1-year and 3-year
employment growth indicators. This is evidence that each one of these indicators reveals a different
aspect of labour shortage. Although the correlation matrix shows statistically significant correlation
coefficients among several of the LFS indicators, the pairwise comparisons of the occupations exceeding
the shortage threshold show that all indicators likely reveal a particular aspect of labour shortages that
should be taken into account. For this reason, all 6 indicators from the LFS dataset are included in the final
top-down analysis.
Table 5: Cross-tabulation of the list of occupations exceeding the p50+50% shortage threshold for
the 1-year and 3-year employment growth indicators

1-year
employment
growth

No
Yes
Total

3-year employment growth
No
Yes
Total
144 (54%)
27 (10%)
171 (64%)
32 (12%)
63 (24%)
95 (36%)
176 (66%)
90 (34%)
266 (100%)

Source: LFS.

The same procedure is used for all indicators in all of the datasets. In the case of the LFS and the
vacancies data from the JobsMalaysia dataset, all of the initial indicators reveal a particular aspect of
labour shortage. As a result, all of the initial indicators are included in the final top-down analysis.
However, this is not the case for all of the initial indicators. In the case of the indicators drawn from the
SWS, the 1- and 3- year wage growth and 3-year wage premium growth indicators provided the same
information as the indicator of 1-year wage premium growth. In other words, the lists of occupations that
exceed the shortage thresholds for these indicators are very similar, which implies that they all capture
the same aspect of labour shortage. This likely means that either 1-year wage premium growth or the
other three indicators, but not both, should be included in the final top-down analysis. The indicator of 1year wage premium growth is a good candidate for inclusion because its list of occupations contains the
lists of occupations of the other three indicators. In the case of the jobseekers’ indicators from the
JobsMalaysia dataset, the 1- and 3-year application growth rate indicators have a very concentrated
distribution, which results in a small number of occupations that exceed the shortage threshold. This
means that these two indicators do not do a good job of capturing any aspect of labour shortages, and
likely should be eliminated from the final top-down analysis. The case of the RP-T dataset is similar. The
RP-T dataset contains information mainly on high-skilled occupations with few observations for each
occupation. This means that the distribution of the number of potential RP-T applications is very
concentrated and that the number of occupations that exceed the shortage threshold is small. This likely
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means that this indicator should be excluded from the final top-down analysis. The indicators on the 1and 3-year growth in the number of foreign workers’ applications to RP-T produce longer and different
lists of occupations that exceed the shortage thresholds. As a result, these indicators are used in the final
top-down analysis.
This second step is repeated for all of the indicators together. Once this process is completed for each
dataset individually, the indicators from all of the datasets are combined and compared following the
same process. This analysis generally confirms the findings of the analysis done for each dataset
individually. However, it also shows that the indicators on the 1- and 3-year growth in the number of
foreign workers’ RP-T applications and on the number of potential job applications generate lists of
occupations that diverge substantially from the lists generated by other indicators. As a result, including
these indicators in the final top-down analysis would increase the number of indicators necessary to pass
the COL – thus making it harder to appear on the COL – without adding information that makes it more
likely for any occupation to appear on the list (since the lists of occupations generated by the RP-T and
job application indicators diverge so significantly from those generated by other lists). While this does not
mean that these indicators should be left out of the final top-down analysis, it does imply that these
indicators should be given greater scrutiny. This is done by testing different specifications, which is
described in detail below.
This process results in an intermediate list of indicators to use in different specifications of the final topdown analysis. The intermediate indicators are:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.

1-year employment growth
3-year employment growth
1-year working hours growth
3-year working hours growth
1-year education level decrease
3-year education level decrease
1-year wage premium growth
# of vacancies
Vacancy rate (% of employment)
Share of vacancies posted >6 weeks
# of potential job applications
1-year RP-T applications growth
3-year RP-T applications growth

Shortage occupations
The final step in the top-down approach is to combine the intermediate shortage indicators to create
lists of shortage occupations. Thus far, each indicator has been considered individually. In order to make
final decisions about which shortage indicators to include, however, different combinations of indicators
must also be considered to ensure that, when combined, the indicators all add pertinent information on
labour market shortages. This is done in a series of tests of different specifications of indicators. A baseline
specification includes all 13 intermediate indicators. Ten alternative specifications then investigate how
adding and subtracting indicators affects the resulting list of shortage occupations. This includes two
variations of the number of potential job applications indicator, which is done to reflect the different
potential ways to construct this indicator (see Table 2). Table 6 illustrates the different specifications
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tested. Though each of the specifications is considered for the less and more restrictive shortage threshold
scenarios, only the results of the less restrictive scenario are presented here.
Two alternative specifications explore the impact of separating high- and mid-skilled occupations in the
top-down analysis. The 2017/2018 COL incorporates mid- as well as high-skilled occupations. Because the
labour market for mid- and high-skilled occupations may respond to different economic conditions, there
may also be important differences in the values of shortage indicators for mid- and high-skilled
occupations. To explore this possibility, two alternative specifications establish shortage thresholds based
on the distribution of values across mid-skilled and high-skilled occupations separately. In practice, this
means that the less restrictive p50+50% threshold and the more restrictive p75 threshold are set for midskilled and high-skilled occupations separately.
Creating these lists of shortage occupations requires the creation of a rule for how to combine the
evidence from the different shortage indicators. As is done by the UK Migration Advisory Committee,
shortage occupations are considered to be those with values exceeding the shortage threshold for more
than half of the available indicators. Following the rationale that multiple indicators are necessary to
identify shortage, a minimum of four indicators per occupation must be available for an occupation to be
considered in shortage. This means that if an occupation has data available for three or fewer indicators
it is not considered in the top-down analysis.
Table 6: Specifications tested for the top-down analysis
Indicators
1-year employment growth
3-year employment growth
1-year working hours growth
3-year working hours growth
1-year education level decrease
3-year education level decrease
1-year wage premium growth

1
x
x
x
x
x
x
x

2
x
x
x
x
x
x
x

3
x
x
x
x
x
x
x

4
x
x
x
x
x
x
x

5
x
x

x

6

x
x
x
x
x

Specification
7 8 9 10
x x x
x
x x x
x
x x x
x
x x x
x
x x x
x
x x x
x
x
x
x

3-year wage premium growth

x

x

1-year median wage growth

x

x

3-year median wage growth
# of vacancies
Vacancy rate as % of employment
Share of vacancies posted >6 weeks
# of potential job applications (10 occs, unemployed)

x

x

x
x
x
x

x
x
x
x

x
x
x
x

x
x
x

x
x
x
x

x
x
x

x
x
x
x

x
x
x
x

x
x
x

# of potential job applications (6 occs, all)
1-year RP-T applications growth
3-year RP-T applications growth

x
x
x

11
x
x
x
x
x
x
x

12*
x
x
x
x
x
x
x

13*
x
x
x
x
x
x
x

x
x
x
x

x
x
x
x

x
x
x
x

x

x
x

x
x
x

x
x

x
x

x
x

x
x

x
x

x
x

x
x

Source: Authors.
Note: The “x” means that the indicator is included in the specification. The black shading indicates where the
specification differs from specification 1, the baseline specification. The * means that the specification separates
mid- and high-skilled occupations.
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The preferred specification treats high- and mid-skilled occupations separately and excludes the RP-T
indicators. Specifications that dropped the number of potential job applications (Specification 2 and
Specification 4) were found to lose important information on shortages. A similar issue was found with
the specification that dropped 1- and 3-year working hours growth and 1- and 3-year education level
decrease (Specification 5). Specifications dropping 1- and 3-year RP-T application growth (Specification 3,
Specification 4, Specification 11, and Specification 13), in contrast, were not materially affected and
benefit from the simplicity of interpreting and communicating fewer indicators. Finally, the specifications
that treated high- and mid-skilled occupations separately (Specification 12 and Specification 13) were
found to result in similar COLs but to be preferable to the other specifications because they allow for
consistency with past round of the COL, which focused on only high-skilled occupations. Putting together
these findings, the preferred specification is the one that includes all of the intermediate indicators except
1- and 3-year RP-T applications growth and that treats high- and mid-skilled occupations separately
(Specification 13). Appendix 1 provides the detailed findings of each of the specifications tested for the
top-down analysis.
Shortage list
The final specification used to create the top-down shortage list includes 11 indicators drawn from the
LFS, the SWS, and the JobsMalaysia datasets and uses the less restrictive shortage threshold scenario.
The final indicators are:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.

1-year employment growth
3-year employment growth
1-year working hours growth
3-year working hours growth
1-year education level decrease
3-year education level decrease
1-year wage premium growth
# of vacancies
Vacancy rate (% of employment)
Share of vacancies posted >6 weeks
# of potential job applications

The less restrictive shortage threshold scenario is preferred because it results in a larger number of critical
occupations that can be scrutinised during the bottom-up process, which is explained in detail below.
Thus, the shortage threshold value was set to p50+50% in 2014 (the benchmark period) for all indicators
except the share of vacancies posted for more than 6 weeks, for which the shortage threshold value was
set to p75, which was less restrictive in this case. These thresholds are generated separately for highskilled and mid-skilled occupations. Table 7 summarises the number of occupations that are available to
be analysed for each indicator; the shortage threshold used; the value of the shortage threshold used;
and the number of occupations exceeding the threshold. The final specification results in a list of 69
shortage occupations out of 480 (14 percent). Appendix 2 provides a list of these occupations, along with
the number of indicators available for each and the number of indicators that exceed the shortage
threshold for each.
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Table 7: Number of occupations available, threshold, and number of occupations that exceed the
threshold for each shortage indicator

Indicator

# of
occupations
available

Threshold

1-year employment growth
3-year employment growth
1-year working hours growth
3-year working hours growth
1-year education level decrease
3-year education level decrease
1-year wage premium growth
# of vacancies
Vacancy rate as % of employment
Share vacancies posted > 6 weeks
# of potential job applications

266
266
266
266
266
266
183
367
367
367
420

p50+50%
p50+50%
p50+50%
p50+50%
p50+50%
p50+50%
p50+50%
p50+50%
p50+50%
p75
p50+50%

Threshold
value for
high-skilled
occupations
6.4
18.7
0.0
0.0
0.0
0.0
2.4
63.0
1.2
60.0%
-31.3

Threshold
value for
low-skilled
occupations
6.6
18.9
0.0
0.0
0.0
0.0
2.1
472.5
3.9
66.7%
-5.5

Number of
occupations
that exceed
threshold
95
89
39
30
17
20
114
166
149
102
60

Source: Authors based on LFS, SWS, and JobsMalaysia data.

Summarising the top-down process
The process of developing the shortage list from the top-down approach involves several steps. First,
data sources are selected that include information related to shortages. These need not be from survey
data alone but can also come from administrative sources. Second, these data sources are screened for
usable information about occupations, which is the unit of analysis for the Critical Occupations List. Third,
initial indicators that can be drawn from these data sources are defined. Fourth, these indicators are
screened to ensure that each provides unique information about occupational shortages. This involves
looking at the correlation between indicators. This also involves evaluating which occupations are found
to be in shortage using each indicator. This second step requires thresholds to be defined for each
indicator using a benchmark period defined as a period of high economic and employment growth. At this
stage, multiple thresholds are used to test less and more restrictive scenarios. This results in a set of
intermediate indicators. Fifth, these intermediate shortage indicators are combined in a variety of
specifications to evaluate the combinations that provide the best shortage information while also being
straightforward to interpret and communicate. This requires a rule to be defined for combining the
different indicators to produce one shortage list for each combination of indicators. This results in a set
of final indicators. The sixth and final stage is selecting a single specification and a single threshold for
each indicator. The result of this stage is the top-down shortage list. Figure 7 summarises the top-down
process.
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Figure 7: Summarising the top-down process

Source: Authors.
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BOTTOM-UP METHODOLOGY
The bottom-up approach serves two functions. The first is to build an evidence base directly from
stakeholders that, in conjunction with top-down information, allows a systematic assessment of which
occupations merit inclusion on the COL. The second is to build contextual knowledge about the
occupations and sectors that are nominated to allow the CSC to better interpret indicators, better
communicate decisions, and plan monitoring efforts between COL rounds to increase the breadth and
depth of information available prior to the next COL.
The bottom-up approach involves a Call for Evidence (CfE) survey of employers and consultations with
employers and industry associations. The CfE seeks to ask a wide range of employers about occupations
they believe are in shortage to generate as complete a picture as possible of employers’ hiring challenges.
Consultations are an opportunity to collect information similar to that gathered by the CfE, but also allow
for the collection of additional contextual information that can aid in interpretation of the CfE and of the
top-down evidence. Nominations of occupations for inclusion on the COL are cleaned and processed by
the CSC, which involves ensuring that each occupation is assigned a MASCO code at the 4-digit level.
Data sources
Like the top-down approach, the bottom-up approach draws on several sources of data. These include
a broad survey of employers, in-depth consultations with employers and industry associations,
examination of administrative data, and evidence from sector-based Environmental Scans. While not
incorporated into the 2017/2018 bottom-up process, data from online job search websites was scraped
to test the concept of using real-time labour market information to provide additional information about
vacancies, skill needs, and occupational profile.
Call for Evidence (CfE) survey
The primary purpose of the Call for Evidence (CfE) survey is to allow employers to nominate
occupations for inclusion on the COL. The CfE allows employers to nominate occupations for inclusion
on the COL. Employers are provided with a brief description of the COL’s skilled, sought-after, and
strategic criteria and are asked to nominate occupations meeting the criteria. The CfE then asks the
same series of 16 questions for each occupation. Questions cover topics about the number, average
duration, experience level, and education and certification requirements of vacancies, as well as reasons
that the occupation is hard-to-fill. The CfE also probes the business impact of hiring difficulties and
company strategies to ameliorate these difficulties. The CfE is available in Appendix 3.
The CfE is distributed online to selected employers. Employers for the survey are drawn from several
government databases with company contact information that are available publicly or that were
compiled by the CSC. IPSOS, a survey research firm, was engaged to assist the CSC in identifying additional
respondents, building the online survey, monitoring responses, and cleaning data.
The distribution of the CfE was much wider for the 2017/2018 COL than for previous round. The number
firms for which the CSC has reliable contact information has expanded steadily as familiarity with the COL
grows among employers and government agencies. In the time between the conclusion of the 2016/2017
COL process and the beginning of the 2017/2018 process, the CSC has prioritised expanding its contacts
and has formed partnerships with several government agencies that allow it to use employer contacts
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that these agencies have on file. The survey research firm IPSOS was hired to assist in identifying
employers and disseminating the CfE for the first time for the 2017/2018 COL. As a result of these efforts,
an invitation to complete the CfE was sent to 32,000 companies and 2,000 were contacted by IPSOS for
follow-up. IPSOS provided information on the CfE and asked companies to complete it. IPSOS prioritised
companies that had opened and abandoned the CfE before completing it. This approach was designed to
maximise the efficiency of outreach by encouraging companies that had shown some interest in the CfE
to complete it.
The CfE has also been refined based on the experience of the CSC in previous years. These refinements
include:
•
•
•

Requiring that CfE submissions include a short job description to improve the accuracy of coding
job titles to occupational grouping using MASCO 2013;
Dropping questions that did not generate reliable information or that were not used extensively
for analysis; and
Adding four questions on the extent and impact of business process automation. These questions
were not considered in the evaluation of occupations for the COL, but were included to establish
a baseline and to evaluate their potential inclusion in future years.

The CfE for the 2017/2018 COL resulted in more than two thousand nominations of occupations for
inclusion on the COL. The CfE was open from 20 July 2017 to 17 October 2017. A total of 685companies
responded with 2,382nominations of occupations for the COL. These nominations were for 268
occupations out of a total of 480 possible 4-digit MASCO occupations.
Stakeholder consultations
Like the CfE, the primary goal of the stakeholder consultations is to generate a list of occupations that
participants nominate for inclusion on the COL. During the consultations the CSC team first seeks to
compile a complete list of occupations that could potentially be nominated for the COL. The team
subsequently gathers information from participants to support the contention that the occupation meets
the skilled, sought-after, and strategic criteria. This discussion is only semi-structured, which is designed
to allow more breadth for discussion of different types of information than is possible with the CfE. This
includes discussion of the business impact of shortages and of whether shortages are limited to one job
type or are present in an entire occupation. The consultations should also make participants feel that their
input is valued, inform them of key milestones in producing the COL, and motivate them to fill out the CfE
if they have not yet done so.
In addition to directly collecting evidence for the COL, the consultations increase knowledge within the
CSC about economic sectors, their needs, and the trends they are experiencing. The consultations
involve detailed discussion of sectoral needs and trends with the stakeholders who know these trends
best. The learning undertaken by staff during the consultations leads to more informed analysis of the
bottom-up and top-down evidence. This increased knowledge also improves the quality of
communication between the CSC and employers, which helps improve both data collection and the
understanding and acceptance of the COL among employers.
The consultations involve 90-minute semi-structured discussions with employers and industry
associations. Based on feedback from consultations done for the 2016/2017 COL, the consultations
agenda was shortened and focused more tightly on the nomination of occupations. An indicative agenda
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for consultations with both employers and employers’ associations are included in Appendix 4. The
agenda varies slightly for consultations with employers and industry associations. For employers, the
consultations begin with a brief introduction of objectives. This is followed by a CSC-facilitated exercise to
list all occupations that participants would like to nominate and to describe the main tasks performed by
employees in each of the listed occupations. Establishing common job tasks is important for assigning the
correct MASCO code to each nomination. After a complete list is generated, the CSC uses a standard list
of questions to generate supporting information for each occupation:
1) What are the reasons that this position is hard-to-fill?
2) What are the strategies your industry/company have used to meet your labour needs for this
position?
3) What level or levels of experience are required for advertised positions in this occupation?
4) What is the minimum education qualification needed for this position?
5) Is there other relevant information that supports inclusion of this occupation on the COL?
These questions parallel the questions included on the CfE. Their inclusion in consultations is meant to
generate a common base of evidence across bottom-up methods. Facilitators are encouraged to ask
follow-up questions to clarify responses and to generate additional contextual information about
occupations and the dynamics of the shortages identified. Finally, there is time at the end for participants
to offer additional comments and voice agreements and disagreements about nominated occupations
(Figure 8). The agenda for the consultations with associations diverges somewhat because associations
are only expected to provide background information on industry trends while leaving the nomination of
specific occupations to their members.
Figure 8: The progression of the employer consultations

Nomination of hardto-fill occupations

Discussion of each
nomination following
standard questions
about shortages

Final nomination
following discussion
of agreement and
disagreements

Source: Authors.

Consultation guidelines structure the sessions. Guidelines for structuring the consultations include
general rules for whom to include in the consultations, for facilitating the consultations, for preparing for
the consultations, and for processing information obtained during the consultations.
•

Participants. At least two facilitators from the CSC are generally present to lead the data collection
exercise during the stakeholder consultations. Keeping the number of stakeholder participants
manageable is important for productive data collection and to allow each attendee to express
their views. As a result, the CSC strives to meet individually or with small groups, almost always
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fewer than five total participants. Experience suggests that group consultations are most
productive when all participants are from the same sector and share similar skill needs. In some
cases, companies are reluctant to share information on hiring needs in the presence of
competitors. In instances where companies express concern or the CSC feels that such
competitive dynamics may influence the quality of data collection, the CSC will meet with
informants individually. Invitations to stakeholders prioritise those viewed as critical due to their
share of production or employment. Efforts are made to ensure that participants are
representative of as many sectors as possible. Consideration is also given to firm characteristics
such as size, age, and export orientation.
Participants in the consultations for the 2017/2018 COL were identified based on the results of a
sector mapping exercise conducted by the CSC in early 2017. The purpose of the mapping exercise
was to identify major industry and sector associations in 18 priority economic sectors. Priority was
determined through a review of current national sector and skills strategies. A list of priority
sectors appears in Appendix 5.
•

Preparation. The CSC sends introductory materials to participants ahead of the consultations to
familiarise them with the COL methodology and the objectives of the consultations. The success
of the consultations depends on the right person being sent from the invitee and that person
having thought ahead of time about which occupations to nominate and being able to articulate
strong reasons in support of their nomination. It is also important that participants be able to
offer concrete numbers and the materials that support them. It is ideal that they come to the
consultations with reports, spreadsheets, written testimony, and other materials. Recognising
that this is not always possible, participants are made aware that they will be asked to oversee
their organisation’s submission of these materials after the consultation.

•

Facilitation. Facilitators are briefed on consultation goals and methods and instructed to convey
the importance of consultations to the participants. The job of facilitator is critical for ensuring
that the CSC’s consultation goals are met. Experience from the UK has indicated that the facilitator
needs to be able to: 1) be good listener and provide employers space to speak about their
priorities while still keeping the meeting on track; 2) challenge employers and ask probing
questions while maintaining a collaborative tone; and 3) have a clear sense of what information
is needed from a given meeting. Because information learned during the consultations is useful
in later stages of the COL process, there is a benefit in having as many staff as feasible attend
consultations and in facilitation being assigned strategically to expose staff members to the
sectors for which they will be managing data analysis. Staff members are encouraged to take time
after the consultations to write down informally their own impressions, questions and insights.
Facilitators become more effective with increased experience and exposure to employers.
The TalentCorp Industry Partnership team assisted the CSC with organising and conducting the
consultations for the 2017/2018 COL. The consultations are time- and labour-intensive.
Additionally, strong partnerships with industry are needed. TalentCorp’s Industry Partnership
team is responsible for developing and maintaining TalentCorp’s relationships with employers and
industry. Leveraging the Industry Partnership team’s existing relationships both increased the
human resources available for the consultations and allowed the CSC to expand the breadth of
the consultations.

Critical Occupations List 2017/2018 | Technical Report
32

•

Information processing. Processing information is facilitated by a template (see Appendix 6). The
template’s tabular form provides a structured way to record information about each occupation
and allows it be easily read into software to summarise and analyse CfE and consultation
submissions. The template is hosted on a shared CSC drive to which all members have access. This
allow multiple CSC members to input information simultaneously while mitigating version control
challenges. When it is not possible to enter information into the template during the consultation,
the notetaker records relevant information and inputs the information to the after the
consultations.

Thirty-four stakeholder consultations were held for the 2017/2018 COL with 63 organisations.
Consultations with employers and associations were conducted between August and November 2017.
Consultations were conducted by CSC staff, often in cooperation with members of TalentCorp’s Industry
Partnership team. A total of 63 individual organisations were consulted, and they offered 164 nominations
of occupations for inclusion on the COL. These nominations were for 73 occupations out of a total of 480
possible 4-digit MASCO occupations.
Other data sources
The CSC uses available administrative data to supplement the CfE and the stakeholder consultations.
TalentCorp runs several programmes with data that are relevant to the COL. The Returning Expert
Programme (REP) seeks to attract qualified Malaysians working abroad to employment in Malaysia. The
Residence Pass – Talent (RP-T) programme seeks to encourage skilled expatriates working in Malaysia to
remain in the country. The data associated with both programmes provide valuable insights into where
there are skill gaps in the Malaysian economy that employers are seeking to fill with Malaysian talent
abroad or expatriate talent in Malaysia. They offer a valuable additional source of information that can be
used alongside other findings in the bottom-up process.
A series of sector-based Environmental Scans include information from employers on occupations they
consider hard-to-fill or critical. Sector-based Environmental Scans have been undertaken as part of the
work of the Industry Skills Committee (ISC), which is chaired by the Ministry of International Trade and
Industry and the Malaysian Employers Federation and is charged with identifying industry skills needs for
the Human Capital Council, chaired by the Prime Minister and responsible for setting human capital
development policy in Malaysia. The studies have been completed or are underway in three sectors:
Logistics; Machinery/Equipment and Advanced Engineering; and Medical Devices. The scans profile
current industry trends, including the current workforce and occupations within the sector; project how
workforce supply and demand will evolve; and identify potential skill gaps. The scans also seek to identify
in-demand occupations. The CSC considers in-demand occupations identified through the Environmental
Scans, as well as the survey and interview data on which the Environmental Scan findings are based, when
assessing occupations on the list of nominated occupations.
Processing the bottom-up data
The CfE and the stakeholder consultations result in a list of occupations that employers and industry
associations nominate for the COL, and generate qualitative information about their reasons for
nominating these occupations. The CfE and the consultations result in a list of occupations that
respondents and participants believe should appear on the COL. Additionally, both the CfE and the
consultations generate information about recent hiring experiences, company-reported reasons for hiring
difficulties, desired educational profiles, strategies used to address hiring difficulties, and the impact on
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operations of hiring difficulties. Consultations also provide employers with an opportunity to contribute
other information to support their nominations.
Bottom-up data from the CfE and the consultations need to be cleaned and grouped by occupation. To
make the bottom-up approach compatible with the top-down approach, occupations are classified using
the MASCO 2013 occupational classification system. This is the standard classification used by Malaysian
government agencies. As in the top-down approach, analysis is performed at the four-digit level, which is
the second most detailed level.12
Several verification stages are undertaken to ensure the validity of the occupational classifications.
When asking respondents to nominate an occupation for inclusion on the COL, the CfE requires
respondents to select the six-digit MASCO code, which corresponds to a specific job title, that most closely
matches the occupation they wish to nominate.13 In both the CfE and the stakeholder consultations,
respondents are asked to provide the job title used by their firm and a short description of the main tasks
involved in the job. The inclusion of the job title and description allows the respondent-selected MASCO
code to be verified and, where necessary, revised. The first round of checks for the codes listed in the CfE
is done by the survey research firm. All codes are then reviewed and verified by the CSC team. Cases
where ambiguity exists are referred to the team at the Department of Statistics that developed the
MASCO scheme for resolution. In the case of the consultations, the CSC codes occupations directly based
on the discussions. These codes are checked by another member of the CSC team. Cases of ambiguity or
discrepancy are referred to the Department of Statistics MASCO team for resolution. In a limited number
of cases, it is not possible to resolve the appropriate code with the information available. In these cases,
the CSC contacts the respondent to gather the required additional information.
DOVETAILING
Dovetailing is the process of consolidating the top-down and bottom-up approaches to make a
determination about whether the evidence recommends that an occupation be included on the final
COL. While the dovetailing process does involve a set of rules to guide decision making, the process does
not involve mechanically applying a strict set of weights for different indicators or fixed thresholds for
determining if an occupation should be included. Rather, the coherence of top-down and bottom-up
evidence and the plausibility of the case that emerges from this evidence are the primary drivers of the
decision for inclusion.
The CSC is seeking credible evidence for an occupation’s inclusion; the absence of such evidence results
in an occupation not being included on the COL. Potential uses of the COL involve targeting government
resources or providing preferential treatment on the basis of an occupation meeting the COL criteria. The
usefulness of the list depends on it being able to highlight only occupations where a strong case for this
treatment exists. Accordingly, the COL like similar lists in other countries seeks to be relatively selective
in its inclusion of occupations. The default status of an occupation is that it is not included on the COL.
The CSC seeks sufficient evidence to override this default, meaning that the absence of sufficient evidence
Examples of occupation titles and codes are Human Resource Managers (1212), Industrial and Production
Engineers (2141), Electrical Engineering Technicians (3113), Accounting and Bookkeeping Clerks (4311),
Contact Centre Salesperson (5244), Poultry Producers (6122), Motor Vehicle Mechanics and Repairers (7231),
and Rubber Products Machine Operators (8141).
13 The hierarchical structure of MASCO means that the six-digit MASCO code can be collapsed to its four-digit
equivalent.
12
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has the same result as credible evidence that an occupation should not be included. Thus, the process is
set up in a way that limits the occurrence of false positives.
There are two rounds of dovetailing analysis and a process of validation. This design helps ensure
standard treatment across occupations and provides an opportunity for additional data collection and
clarification on the basis of the first round of analysis.
First round of dovetailing
In the first round of dovetailing, occupations are prioritised by the strength of the evidence for their
inclusion on the COL. In the first round of dovetailing, all occupations determined to be in shortage by the
top-down analysis and all occupations for which a bottom-up nomination was made are reviewed for
potential inclusion on the COL. At this stage, occupations are classified into three categories: 1) strong
evidence for inclusion; 2) weak evidence for inclusion; and 3) evidence does not make a case for inclusion.
Occupations determined to be in shortage by the top-down approach and for which there were at least 6
nominations in the bottom-up process are considered to have strong evidence for inclusion and fall into
Group 1 (Table 8). Occupations that exhibited some evidence of shortage in the top-down approach –
defined as more than 20 percent but fewer than 50 percent of available indicators showing evidence of
shortage – and that had 10 or more nominations in the bottom-up process are also considered to have
strong evidence and also fall into Group 1. Occupations determined to be in shortage by the top-down
approach but that received fewer than six nominations are categorised as having weak evidence for
inclusion and fall into Group 2. The same is true of occupations that are not in shortage according to the
top-down approach but that received between 6 and 10 nominations. Occupations for which evidence
does not make a case for inclusion are those for which 20 percent or fewer top-down indicators point
towards shortage and fewer than six nominations were received. These occupations fall into Group 3.
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Table 8: Prioritising occupations in the first round of dovetailing

Bottom-up

Passes1

Top-down
Does not pass
Some
Little
evidence evidence
of
of
shortage2 shortage3

Not
enough
data4

>=10
nominations
>=6 & <10
nominations
>=1 & <6
nominations
No
nominations
Group 1: There is strong evidence
for inclusion
Group 2: There is weak evidence
for inclusion
Group 3: Evidence does not make
case for inclusion

Source: Authors.
Note: For occupations very close to the threshold between groups, some discretion may be used in the
classification, especially in the case of particularly strong bottom-up evidence.
1
>=50% of top-down indicators show shortage with a minimum of 3 available indicators
2
>20% and <50% of top-down indicators show shortage with a minimum of 3 available indicators
3
<=20% of top-down indicators show shortage with a minimum of 3 available indicators
4
3 or fewer indicators

The bottom-up thresholds are set based on the data. The thresholds of 6 and 10 are set in reference to
both the total number of employers responding and the distribution of the frequency of nominations.
Occupations nominated fewer than six times were nominated by less than 1 percent of total respondents.
In terms of distribution, occupations receiving 6 or more nominations are in the top third of occupations
by number of nominations. Occupations receiving 10 or more nominations are among the top 25 percent
of occupations.
The thresholds for the top-down data are used to further evaluate marginal cases. The thresholds used
in categorising occupations that the top-down approach did not find to be in shortage are designed to
allow for additional review of occupations close to the 50 percent top-down shortage threshold. To this
end, the threshold of more than 20 percent of indicators seeks to strike a balance between not being so
restrictive as to make the “strong indication of shortage” and “some indication of shortage” categories
indistinguishable while still following the principle behind the use of multiple top-down indicators. The
category “some evidence of shortage” is meant to serve as a rule of thumb during dovetailing to create
as many opportunities for review and additional data collection on marginal occupations as possible.
Indeed, the thresholds for the top-down data are not meant to undermine the top-down approach: the
top-down indicators of occupations that are not considered to be in shortage by the top-down approach
are treated only as an additional piece of evidence to complement the bottom-up findings. For instance,
if there is little top-down evidence of shortage but the top-down indicators that do indicate shortage align
Critical Occupations List 2017/2018 | Technical Report
36

strongly with the bottom-up evidence (for instance, shortage is indicated by the wage premium growth
indicator and many respondents to the CfE say that they are increasing wages), the top-down indicators
would likely be given some weight. If they do not match, however, the top-down indicators would likely
be given little weight.
The first round of dovetailing results in a preliminary COL. Categorising occupation in this way allows for
prioritisation of occupations among the set of those nominated. Occupations in Group 1 are generally
included on the preliminary COL after a brief discussion of the merits of their inclusion. Occupations in
Group 3 are generally not included on the preliminary COL, again after a brief discussion of the merits of
their inclusion. Most time is spent evaluating the evidence for the occupations in Group 2 where the
evidence for inclusion on the preliminary COL is weak. In this way, the prioritisation does not set strict
decision rules for inclusion, but does provide guidelines to prioritise the analysis. This prioritisation helps
the CSC identify marginal cases for further evidence gathering during the validation stage and for further
evaluation during the second dovetailing stage. Given that the goal during this stage is prioritisation of
occupations, deviation from the top-down and bottom-up decision rules is possible when occupations fall
close to the threshold number of top-down indicators or bottom-up nominations, especially when
bottom-up evidence is particularly strong and attention during validation could lead to additional
information being submitted. The decision about each occupation’s inclusion on the preliminary COL is
documented in reports that capture both the top-down and bottom-up evidence, as well as the team’s
rationale for recommending its inclusion or exclusion. These reports also capture questions that need to
be addressed during validation before a decision on the occupation is considered final.
A total of 312 four-digit MASCO occupations was reviewed during the first round of dovetailing for the
2017/2018 COL. This represents 65 percent of all 4-digit MASCO occupations. All 312 occupations for
which at least one nomination was received or that were in shortage according to the top-down approach
were reviewed. The remaining 168 occupations were not reviewed. Based on the evidence received, 53
occupations were classified having strong evidence for inclusion (Group 1), 115 occupations were
classified as having weak evidence for inclusion (Group 2), and 312 occupations were classified as not
meriting inclusion (Group 3) (Table 9).
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Table 9: Prioritising occupations in the first round of the 2017/2018 dovetailing

25
(5.2%)
28
(5.8%)

Top-down
Does not pass
Some
Little
evidence evidence
of
of
shortage shortage
37
24
(7.7%)
(5.0%)
20
17
(4.2%)
(3.5%)
67
63
(14.0%)
(13.1%)
53
51
(11.0%)
(10.6%)

53
(11%)
115
(24%)
312
(65%)

Group 1: There is strong
evidence for inclusion
Group 2: There is weak evidence
for inclusion
Group 3: Evidence does not make
case for inclusion

Bottom-up

Passes

>=10
nominations
>=6 & <10
nominations
>=1 & <6
nominations
No
nominations

7 (1.5%)
9 (1.9%)

Not
enough
data
1 (0.2%)
0 (0.0%)
14
(2.9%)
64
(13.3%)

Source: Authors.

A total of 127 occupations were included on the 2017/2018 preliminary COL. This included occupations
for which strong evidence for inclusion existed and many occupations for which weak evidence for
inclusion existed. Thirty-eight occupations that were classified as having weak evidence for inclusion were
excluded from the initial COL after review by the CSC. These occupations were close to the thresholds for
outright exclusion and, upon review of the strength of the information from the CfE and consultations,
their inclusion on the COL was deemed inappropriate. Their exclusion helps focus additional data
collection and validation efforts on occupations where additional scrutiny is more likely to make the case
for inclusion.
Validation
A validation process is undertaken after the first round of dovetailing. After the first round of dovetailing,
additional information is sought to validate the preliminary COL, particularly the inclusion or exclusion of
occupations with weak evidence. During validation, the CSC shares the preliminary COL with employers,
government agencies, and industry associations. The goal is to seek input on the preliminary list, either
affirming the occupations included or suggesting reconsideration. If a stakeholder disagrees with an
occupation’s presence on or absence from the list, the CSC requests that the stakeholder submit
additional information. The CSC may also seek out additional information from other sources. The goal of
this process is to maximise the amount of information on which decisions about marginal occupations are
made. Disagreement of a stakeholder with an occupation’s presence on or absence from the preliminary
COL is not itself counted as evidence. Rather, the suggestion serves as a prompt to gather more evidence
and to re-evaluate the occupation during the second round of dovetailing. Given that the occupation was
either not nominated during initial data collection or available top-down and bottom-up evidence was
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unconvincing, the thresholds for the quality and scope of information required to include an occupation
are higher.
A validation process is undertaken after the first round of dovetailing. After the first round of dovetailing,
additional information is sought to validate the preliminary COL, particularly the inclusion or exclusion of
occupations with weak evidence. During validation, the CSC shares the preliminary COL with employers,
government agencies, and industry associations and requests input. The preliminary COL is distributed by
email. The CSC conducts meetings with validators when possible. When meetings are not possible,
validators submit input via email or through a phone call with CSC staff. The CSC filters the preliminary
COL by sector or subsector of the entity being consulted to assure that validators are responding to
occupations relevant to their expertise. Additional criteria may also be applied, including the strength of
existing evidence, the skill level of the occupation, whether or not the entity being consulted submitted
evidence on a certain occupation, or the presence of specific CSC questions that the entity being consulted
may be well positioned to answer.
The goal of validation is to seek input on the preliminary COL, either affirming the occupations included
or suggesting reconsideration. Disagreement of a stakeholder with an occupation’s presence on or
absence from the preliminary COL is not itself counted as evidence. If a stakeholder disagrees with an
occupation’s presence on or absence from the list, the CSC requests that the stakeholder provide
additional information. The CSC may also seek out additional information from other sources. The goal of
this process is to maximise the amount of information on which decisions about marginal occupations are
made. Occupations for which additional evidence is collected are re-evaluated during the second round
of dovetailing.
Consultation guidelines structure the validation consultations. Validation requires clear communication
between the CSC and other stakeholders. In cases where changes to the COL are suggested, the amount
and nuance of information required to substantiate these changes make in-person meetings desirable.
Guidelines help structure these consultations.
•

Participants. As with the original stakeholder consultations, at least two facilitators are present
to collect data. The number of participants is generally fewer than during the original stakeholder
consultations, reflecting both the broader and more authoritative inputs expected from
participants and the stage of the COL process. The types of participants sought are those with: 1)
a detailed, objective understanding of their sector and the constraints it faces; 2) the authority
and public standing necessary for the process of validation to be viewed as objective and rigorous;
and 3) the ability to represent the views of a stakeholder group (e.g. large employers, SMEs,
government agencies). The most important considerations are the credibility, objectivity, and
representativeness of participants’ input. These requirements lead to a greater proportion of
participants coming from regulators, peak bodies, industry associations, and research
organisations.

•

Duration. These consultations generally require more time than the original stakeholder
consultations because of the detail of the discussion and the desire that all issues raised are
adequately discussed and resolved.

•

Facilitation. As with the original stakeholder consultations, the ability of the facilitator to lead the
discussion to a conclusion on disputed occupations is important. Adequate preparation to know
the specific information gaps is essential.
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•

Output. The output of the validation consultations is an organised set of notes about which
occupations participants see as relevant to their sector, which of these occupations participants
agree should be included on the COL and why, and which of these occupations participants think
should not be included on the COL and why. In the latter cases, evidence to support inclusion is
also collected and organised.

During the validation process for the 2017/2018 COL, the CSC received information from a total of 31
respondents. 90 occupations that required further evidence and input were shared with 58 stakeholders
for validation. The CSC successfully followed-up with 31 stakeholders. Further information was received
on 35 occupations.
Second round of dovetailing
A second round of dovetailing is conducted for those occupations for which additional information is
received during the validation process. The process is the same as in the first round of dovetailing, but
also makes use of the information gathered in the validation process. At this stage, if evidence remains
inconclusive the occupation is excluded from the COL on the grounds that a robust case for inclusion did
not emerge despite extensive data collection.
The strategic importance of occupations that meet the skilled and sought-after criteria for inclusion on
the COL is assessed during the second round of dovetailing. The strategic importance of an occupation
is assessed based on a variety of factors including which industries are calling for certain occupations, the
degree to which employers are actively seeking to fill shortages, and the potential impact of shortages on
the health of businesses and industries. Other factors considered when assessing the strategic importance
of skilled and sought-after occupations are:
1) The diversity of jobs under the 4-digit MASCO occupational grouping. Only some job titles (sixdigit MASCO job titles) are included in cases in which nominations are concentrated among
certain job titles and there is evidence that the skill content of nominated jobs differs from others
in the 4-digit MASCO occupational group.
2) Occupations that are deemed critical by employers in industries which Malaysia has strong
foundation for new and further growth.

The CSC also applies a test of general strategic importance at this stage. Considerations for this test of
general strategic importance include the size of current and ideal employment; the potential impact of
shortages on the economy and society; and the availability of strategies beyond government action to
address the shortages. These factors are infrequently decisive, but their consideration allows the COL
methodology to be responsive to special circumstances.14
The second dovetailing stage results in the final COL. The second dovetailing stage is the final stage of
the COL process. The second dovetailing stage resulted in 33 occupations being dropped from the

14 The Migration Advisory Committee in

the United Kingdom uses a similar strategic criterion. For instance, the
Committee has in the past given special consideration to particular medical occupations whose absence could
inhibit the country’s ability to provide critical medical services (Migration Advisory Committee 2008).
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preliminary COL and 1 occupation being added to it. The next section presents the result of the 2017/2018
COL.
SUMMARISING THE COL PROCESS
The process of compiling the Critical Occupations List involves several different stages, many different
sources of data, and many different stakeholders and partners. In the simplest description, compiling
the COL is a process of using diverse data sources to determine whether an occupation is skilled, soughtafter, and strategic. While determining whether an occupation is skilled is relatively straightforward, the
procedure for identifying sought-after and strategic occupations involves consolidating and weighing
different sources of both quantitative and qualitative information. Indeed, the evidence resulting from
the top-down and bottom-up approaches is not used mechanically or even a single time. Rather, this
evidence is drawn on repeatedly to indicate whether an occupation is sought-after, to indicate whether
an occupation is strategic, and to inform explanations of why an occupation is sought-after and strategic.
The methodology for producing the COL begins with all possible occupations in Malaysia and narrows
them to the ones that are skilled, sought-after, and strategic (Figure 9). The first step in the COL topdown and bottom-up approaches is applying a screen to the 480 4-digit MASCO occupations to determine
if an occupation is skilled. The top-down approach then uses a series of quantitative indicators to
determine if an occupation is in shortage. In parallel, the bottom-up approach uses employer nominations
in a Call for Evidence (CfE) survey and in stakeholder consultations to identify whether an occupation is in
shortage. The first round of the dovetailing brings this top-down and bottom-up evidence together,
prioritising occupations for inclusion on the COL by the strength of the shortage evidence. The dovetailing
results in a preliminary COL. This preliminary COL is then validated with stakeholders, with a focus on
increasing the evidence base for occupations that have weak evidence for inclusion on or exclusion from
the list. Finally, a second round of dovetailing takes place that includes additional evidence gathered in
the validation phase. At this stage, an evaluation is undertaken, in part using the top-down and bottomup evidence, of whether an occupation is strategic to Malaysia’s economic development. The result is the
final COL.
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Figure 9: The process of compiling the COL

Source: Authors.
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PART II: RESULTS
The final 2017/2018 COL contains 58 occupations. The 2017/2018 Critical Occupations List is comprised
of 58 out of 480 4-digit MASCO groups in our consideration (12.1 percent of all MASCO four-digit
occupations). In total, 382 digit job titles appear on the list. There are some job titles that have not been
assigned 6-digit codes in MASCO 2013. As such, subsequent revision of this report will reflect the updated
codes after further consultation with the MASCO team. Table 10 shows the occupations included on the
2017/2018 COL.
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Table 10: Occupations on the 2017/2018 Critical Occupations List
The Critical Occupations List (COL) shows occupations that are skilled, sought-after and strategic across 18
sectors in Malaysia.
Table 10: Critical Occupations List – Full List (58 Occupations)
No.

Critical Occupation
(MASCO Code)

Additional Information
The following job titles within this occupation are included:
•

1

Managing Director
and Chief Executive
(1121)

Chief Executive Officer; Chief Operating Officer; Executive Director; Company
Director; Deputy Executive Director Managing Director; Radio & Television
Manager (Programme); Director-General of Organisation; Manager; General
Manager; Operations Manager; Director; Administrator; President; Chief
Technical Officer; Technical Manager; Head of Operation

The following job titles within this occupation are included:
•
2

Finance Manager
(1211)

Finance Manager; Account Manager; Budget Manager; Audit Manager; Credit
Manager; Chief Financial Officer; Insurance Manager; Transaction Monitoring
Manager; Claim Manager; Finance Director; Risk Manager; Head of
Procurement; Risk Modelling Manager; Actuarial Valuation Manager

The following job titles within this occupation are included:
3

Policy and Planning
Manager (1213)

•

Policy and Planning Manager; Strategic Planning Manager; Corporate Planning
Manager; Project Planning Manager; Project Leader

The following job titles within this occupation are included:
4

Business Service
Manager (1214)

•

Production Manager; Production and Business Operation Manager; Business
Services Development Manager; Production Planner; Business Development
Manager

5

Business Services and
Administration
Manager Not
Elsewhere Classified
(1219)

ALL job titles within this occupation are included, for example:
•

Corporate Services Manager; Facilities Manager; Purchasing Manager; Quality
Assurance Manager; Quality Control Manager
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ALL job titles within this occupation are included, for example:
6

Sales and Marketing
Manager (1221)

•

Sales Manager; Sales and Marketing Manager; Marketing Manager; Market
Research Manager; Product Manager; Brand Manager; Outlet Manager; Sales
Director

The following job titles within this occupation are included:
7

Research and
Development
Manager (1223)

•

Research and Development Manager; Product Development Manager

The following job titles within this occupation are included:
8

Manufacturing
Manager (1321)

•

Manufacturing Manager; Production and Operation Manager, Manufacturing;
Factory Manager; Production Manager-Food Processing; Welding Manager

The following job titles within this occupation are included:
9

Construction
Manager (1323)

•

Construction Manager; Project Manager; Site Manager; Land Surveyor
Manager; Electrical Manager; Energy Manager

The following job titles within this occupation are included:
10

Supply, Distribution
and Related Manager
(1324)

•

Transport Manager; Supply Manager; Distribution Manager; Logistics Manager

The following job titles within this occupation are included:

11

Information and
Communications
Technology (ICT)
Manager (1511)

•

Information Systems Manager; Information Technology Manager; Computer
Services Manager; ICT Development Manager; Information Technology Project
Manager; Information Technology Sales Manager; Information Technology
Business Development Manager

The following job titles within this occupation are included:
•
12

Chemist; Chemist (Research and Development); Chemist (Quality Control)

Chemist (2113)

Critical Occupations List 2017/2018 | Technical Report
45

The following job titles within this occupation are included:
13

Geologist and
Geophysicist (2114)

•

Geophysicist; Geologist; Geological Engineer; Geoscientist

The following job titles within this occupation are included:

14

Mathematician,
Actuary and
Statistician (2121)

•

Mathematician (Actuarial Science); Statistician (Economics); Statistician (Market
Research); Data Scientist; Data Analyst; Data Mining Analyst; Big Data and
Analytic; Appointed Actuary; Pricing Actuary; Valuation Actuary; Geographic
Information Systems (GIS); Geomatician; Metrologist

The following job titles within this occupation are included:

15

Industrial and
Production Engineer
(2141)

•

Automation Engineer; Robotics Engineer; Industrial Engineer; Production
Engineer; Systems Design Engineer; Systems Engineer (Except Computers); Cost
Evaluation Engineer; Packaging Technologist; Ceramics Technologist; Material
Specialist Packaging Engineer and Weaving Technologist

The following job titles within this occupation are included:
•
16

Civil Engineer (2142)

Civil Engineering Technologist; Civil Engineer; Site Engineer; Construction Civil
Engineer; Structural Engineer; Railway Construction Civil Engineer (including
High Speed Rail specialised engineers); Civil Engineer (Hydrology); Maintenance
Engineer; Geotechnical Engineer

The following job titles within this occupation are included:
•
17

Mechanical Engineer
(2144)

Mechanical Engineer; Machinery and Tools Industrial Engineer; Locomotive
Engine Engineer; Steam Engineer; Equipment Engineer; Mechanical
Maintenance Engineer; Fabrication Engineer; R&D Engineers; CNC Machining
Engineer

The following job titles within this occupation are included:
18

Chemical Engineer
(2145)

•

Chemical Engineer; Food and Drinks Technologist

Critical Occupations List 2017/2018 | Technical Report
46

The following job titles within this occupation are included:
19

Mining Engineers,
Metallurgists and
Related Professional
(2146)

20

Engineering
Professionals
(Excluding
Electrotechnology)
Not Elsewhere
Classified (2149)

•

Mining Engineer; Reservoir Engineer; Material (and Non-destructive Testing)
Engineer; Water Management Engineer; Product Design R&D Engineer

The following job titles within this occupation are included:
•

Quantity Surveyor; Project Engineer; Process Engineer; Quality Assurance
Engineer; Quality Control Engineer; Research Engineer; Materials Engineer;
Safety Engineer; Industrial Health and Safety Engineer; Quality Engineer;
Procurement Engineer; Survey Engineer

The following job titles within this occupation are included:
21

Electrical Engineer
(2151)

•

Electrical Engineer; Electrical Testing Engineer; Embedded System/ Firmware
Engineer; Test/Measurement Engineer (Electric); R&D Electrical Engineer
(includes Product Design); Energy Auditor

The following job titles within this occupation are included:
•
22

Electronics Engineer; Computer Engineer, Software; Computer Engineer,
Hardware; Systems Engineer; Information Technology Engineer; Automation

Electronic Engineer
(2152)

Design Engineer; Analog Integrated Circuit (IC) Designer; Digital Integrated
Circuit (IC) Designer; CAD/CAM Engineer; Test/Measurement Engineer
(Electronic); Assistant Mechatronic Engineer
The following job titles within this occupation are included:

23

Telecommunications
Engineer (2153)

•

Network and System Engineer; Telecommunication Engineer;
Telecommunication Engineer, Radar

The following job titles within this occupation are included:
•
24

Ship Engineer; Marine Engineer, Aircraft Engineer; Aircraft Design Engineer

Ships Engineer (2171)
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The following job title within this occupation is included:
25

Aircraft Pilot and
Related Professional
(2173)

•

Pilot

The following job titles within this occupation are included:
•
26

Manufacturing
Professional (2182)

Manufacturing Executive; Quality Assurance Executive; Quality Control
Executive; Production Executive; Warehouse Executive; Maintenance Executive;
Product Quality Controller; Supply Chain/ Procurement Specialist;
Manufacturing Engineer; Technical Executive

The following job titles within this occupation are included:
•
27

Specialist Medical
Practitioner (2212)

Psychiatrist; Paediatrician; Dermatologist; Orthopaedic Surgeon;
Ophthalmologist; Interventional Radiologist; Vascular Surgeon; Haematology
Paediatrician; Urologist; Gastroenterology Paediatrician

The following job titles within this occupation are included:

28

Environmental and
Occupational Health
and Hygiene
Professional (2263)

•

Hazardous Waste Management Technologist; Occupational Health and Safety
Officer; Safety and Health Officer; Industrial Safety Officer - Occupational Safety
and Health; Occupational Safety Officer; Radiation Protection Expert; Waste
Management Competence Person; Building Auditor

The following job titles within this occupation are included:
29

University and Higher
Education
Professional Teacher
(2311)

•

University Lecturer; College Lecturer

The following job titles within this occupation are included:
•
30

Accountant (2411)

Auditing Accountant; Accountant; Tax Accountant; Tax Consultant;
Management Accountant; Company Accountant; Account Executive; Financial
Controller; Account Receivable Executive; Assistant Account Executive Officer;
Auditor; Payroll Analyst; Adjuster
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The following job titles within this occupation are included:
31

Financial Analyst
(2413)

•

Financial Analyst; Investment Consultant; Research Analyst; Financial Officer;
Risk Management Officer; Transfer Pricing; Credit Risk Management

The following job title within this occupation are included:
32

Research and
Development
Professional (2426)

•

Research and Development Executive; Agriculture Biotech Researcher

The following job titles within this occupation are included:
33

Public Relations
Professional (2432)

•

Industrial Relations Executive; Public Relations Executive; Corporate
Communication Executive; Customer Service Officer; Sales Reservation
Executive; Front Office Officer.

34

Information and
Communications
Technology (ICT)
Sales Professional
(2434)

The following job titles within this occupation are included:
•

Sales Representative, Information and Communications Technology; Product
Support Engineer; Information Technology Sales Engineer; Customer Support
Representative

The following job titles within this occupation are included:
•
35

Systems Analyst
(2511)

Computer Systems Analyst; IT Systems Consultant; Information Technology
Consultant; Information Technology Business Analyst; Information Technology
Security Analyst; Information Technology Specialist (.Net); System Engineer
(Oracle); Security Analyst (IT); Computer and System Administrator; Tera Data

The following job titles within this occupation are included:
36

Software Developer
(2512)

•

Software Developer; .Net Developer; Software Engineer (.Net); C/C++ Software
Engineer; Java Developer; Web Programmer (PHP); Software Engineer
(SharePoint) (IT); Software Design Engineers; SAP Application Developer; Data
Visualisation Developer
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The following job titles within this occupation are included:
37

Applications
Programmer (2514)

•

Computer Programmer; Software Programmer; Technical Programmer;
Information Technology Programmer; Systems Programmer; Analyst
Programmer; Applications Programmer; C/C++ Programmer; Java Programmer

38

Software and
Applications
Developer Not
Elsewhere Classified
(2519)

The following job titles within this occupation are included:
•

Software Tester; Quality Engineer (IT); Solution Architect (IT); Software QA
Engineer (IT)

The following job titles within this occupation are included:
39

Databases and
Administrator (2521)

•

Database Architect; Database Administrator; Internal Auditor (IT)

The following job titles within this occupation are included:
40

Systems
Administrator (2522)

•

Information Technology Support Officer; Systems Administrator; Information
Technology Executive; System Engineer (IT); System Support Specialist;
Customer Support Engineer; Technical Support Engineer (IT)

The following job title within this occupation are included:

41

Computer Network
Professional (2523)

•

Network Engineer

The following job titles within this occupation are included:
42

Electrical Engineering
Technician (3113)

•

Electrical Engineering Technician; Electrical Supervisor; Electrical Technician

The following job titles within this occupation are included:
43

Electronics
Engineering
Technician (3114)

•

Electronics Engineering Technician; Test Technician; CAD/CAM Technician
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ALL job titles within this occupation are included, for example:
•
44

Mechanical
Engineering
Technician (3115)

Technician (Mechanical) Grade J17; Mechanical Engineering Technician;
Mechanical Engineering Technician; Industrial Machinery and Tools; Mechanical
Engineering Technician; Motors and Engines; Refrigeration and Air-Conditioning
System Engineering Technician; Machinery Technician; CNC Technician;
Mechanical Technician; CNC Supervisor

The following job titles within this occupation are included:

45

Physical and
Engineering Science
Technician Not
Elsewhere Classified
(3119)

•

Quantity Surveying Technician; Production Engineering Technician; Process
Technician; Maintenance Technician Quality Control Technician; Industrial
Technician; Industrial Maintenance Technician; Production Technician;
Moulding Technician; Equipment Technician; Quality Assurance Engineering
Technician

The following job titles within this occupation are included:
•
46

Manufacturing Supervisor; Production Supervisor; Compounding Supervisor;
Plywood Inspection Supervisor; Manufacturing Area Co-ordinator; Quality

Manufacturing
Supervisor (3122)

Control Inspector

The following job titles within this occupation are included:
•
47

Operation Supervisor; Project Supervisor; Construction Supervisor; Site
Supervisor; Site Coordinator

Construction
Supervisor (3123)

The following job titles within this occupation are included:
48

Aircraft Technician
(3151)

•

Aircraft Technician; Aviation Maintenance Technician; Aircraft Maintenance
Technician (Airframes); Aircraft Maintenance Technician (Engines)

The following job titles within this occupation are included:
49

Environmental and
Occupational Health
Inspector and
Associate (3257)

•

Safety and Health Technician; Safety and Health Inspector; Field Supervisor
(Occupational Safety and Health); Food Inspector

The following job titles within this occupation are included:
50

Insurance
Underwriter* (3321)

•

Insurance Underwriter; Insurance Consultant
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The following job titles within this occupation are included:
51

Commercial Sales
Agent (3322)

•

Technical Sales Agent; Technical Adviser; Sales Engineer; Technical Sales
Engineer; Social Media Marketing Executive; Digital Marketing Executive

The following job titles within this occupation are included:
•

52

Buyer (3323)

53

Computer Network
and Systems
Technician (3513)

Purchasing Executive; Buyer; Buyer (Production Purchasing); Procurement
Executive

The following job titles within this occupation are included:
•

Network Support Technician; System Security & Application ICT Technician

The following job titles within this occupation are included:
54

CNC Machinist
(7233)

**

•

CNC Machinist

The following job titles within this occupation are included:
55

Electrical Mechanic
and Fitter (7412)

56

Rubber Products
Machine Operator
(8141)

57

Stationary Plant and
Machine Operator
Not Elsewhere
Classified (8189)

•

High Voltage Restriction Chargeman; Wireman; Electrical Generator Operator;
Lift Mechanic; Chargeman

The following job titles within this occupation are included:
•

Maker (Tyre); Machine Operator (Rubber Products); Mill (Rubber)

The following job titles within this occupation are included:
•

Machine operator; Production Operator

The following job titles within this occupation are included:
58

Heavy Truck and
Lorry Driver (8332)

•

Lorry Driver; Truck Driver; Tanker Driver; Driver Operator (Mobile Harbour
Crane H11)

*Based on MASCO Code 3321-03, under MASCO Code 3321 (Insurance Agents)
**Based on MASCO Code 7233-15, under MASCO Code 7233 (Agricultural and Industrial Machinery Mechanics and Repairers)
Note: The Critical Occupations List (COL) is constructed based on the Malaysia Standard Classification of Occupations (MASCO)
2013

Source: Authors.
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PART III: CHALLENGES AND RECOMMENDATIONS
INTRODUCTION
The implementation of the COL methodology in the last three years has revealed several challenges and
resulted in many improvements. Each iteration of the COL has allowed for learning about what works
best in developing a shortage occupation list in Malaysia. The following section describes the evolution of
the COL over time and then highlights the main challenges encountered and the adjustments made to
respond to these challenges in the 2017/2018 iteration of the COL methodology. The concluding section
provides recommendations for future improvements.
HOW HAS THE COL EVOLVED OVER TIME?
The Critical Monitoring Skills Committee has learned from and improved upon international best
practices in developing the Critical Occupations List. The CSC has learned from the United Kingdom and
Australia’s experiences with shortage lists, adapting their methodologies to meet the needs of the
Malaysian economy. Counterparts from the UK’s Migration Advisory Committee who have been involved
with the development of the Shortage Occupation List and counterparts from the Australian Department
of Industry and Science and Flinders University who have been involved with the development of
Australia’s shortages lists have consulted with the CSC.
The CSC has also learned from its own experience implementing the COL. The methodology for
producing the COL has evolved over time. The COL has been expanded to include mid- as well as highskilled occupations. The top-down quantitative and bottom-up qualitative approaches have been used in
each production of the COL. However, improvements have been introduced to allow for more holistic
consideration of labour market conditions and their potential impact on Malaysian employers. Table 11
illustrates the key developments in the Critical Occupations List over time.
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Table 11: The evolution of the Critical Occupations List methodology, 2015 to 2017

Occupations covered
# of top-down indicators
# of top-down data sources
considered
# of top-down data sources
used
# of sectors covered
CFE

Consultations

Dovetailing
Validation

2015/2016
High-skilled (MASCO 13)
2

2016/2017
High-skilled (MASCO 13)
6

2017/2018
High-skilled and midskilled (MASCO 1-8)
11

2

2

9

2

2

3

6

10

18

Sample of 341 (167
completed)

Sample of 678 (187
completed)

Sample of 32,000 (694
completed)

34 meetings with
employers, industry
associations and
regulators
Consolidation of top-down and bottom-up evidence has incorporated more
top-down and bottom-up evidence
Validation of preliminary COL has expanded to engage more stakeholders
with each new COL
9 meetings with
industry associations
and regulators

11 meetings with
industry associations
and regulators

Source: Authors.

The CSC launched a Pilot COL covering 2015 and 2016. The Pilot 2015/2016 COL’s methodology identified
skilled, sought-after, and strategic occupations using top-down quantitative and bottom-up qualitative
approaches. The original COL was modelled on the Shortage Occupation List (SOL) produced by the United
Kingdom’s Migration Advisory Committee (MAC), which utilises top-down analysis of labour market data
and bottom-up consultations with stakeholders to identify occupations and job titles experiencing labour
shortage which would sensibly be filled with labour from outside of the European Economic Area (MAC
2010). While the Pilot COL used both the top-down and bottom-up components of the methodology, each
was applied in a more limited fashion in order to validate the COL concept. High-skilled occupations were
defined as those in the first three major groups of the Malaysian Standard Classification of Occupations
(MASCO). Growth in employment and growth in wages were used as indicators to identify sought-after
occupations. Finally, an occupation was considered strategic if it was frequently associated with sectors
important to Malaysia’s growth.15 A Call for Evidence Survey (CFE) of employers and consultations
primarily with industry regulators were also used to compile evidence on occupations in shortage. The
choice to consult with regulators was a strategy to maximise the efficiency of information collection due
to several implementation challenges. These included limited employer familiarity with the COL and
limited resources to collect and analyse information collected. A process of “dovetailing” or consolidating
the results of the bottom-up and top-down approaches was then undertaken with a final validation stage
that solicited stakeholder feedback on a preliminary COL. The result was a final list of 42 critical
occupations.

These were Electrical and Electronics; Oil and Gas; Information and Communications Technology and Global
Business Services; Telecommunications and Multimedia; Financial Services; and Accounting.
15
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A second round of the COL was launched covering 2016 and 2017. The 2016/2017 COL continued to
identify skilled, sought-after, and strategic occupations using the top-down and bottom-up approaches.
The number of sectors covered was increased from 6 to 10.16 The number of indicators used for the topdown analysis was also expanded from 2 to 6. The indicators used were 1- and 3-year employment growth,
1-year growth in hours worked, 1- and 3-year wage growth, and 1-year growth in the wage premium. For
the bottom-up approach, the CFE was sent to a larger sample of employers while the stakeholder
consultations were expanded. The result was a list of 48 critical occupations: 11 were on the 2015/2016
COL but not the 2016/2107 list; 17 were new on the 2015/2016 COL; and 31 appeared on both lists.
The 2017/2018 round of the COL includes additional improvements to the methodology. Like its
predecessors, the 2017/2018 COL also identifies skilled, sought-after, and strategic occupations using the
top-down and bottom-up approaches. Several important improvements have been made to the
2017/2018 COL to enhance the COL’s ability to identify shortages and obtain buy-in from stakeholders:
•
•
•

•
•

Mid-skilled occupations (MASCO 4-8) are covered in addition to high-skilled occupations (MASCO
1-3).
18 sectors are covered.
The number of indicators used for the top-down analysis has been expanded to 11. The indicators
are 1- and 3-year employment growth; 1- and 3-year growth in hours worked; 1-year growth in
the wage premium; 1- and 3-year decrease in education level; number of vacancies; vacancy rate;
hard-to-fill vacancies; and number of potential job applications.
The CfE was sent to a larger sample of employers and stakeholder consultations were expanded.
CfE questions were refined and consolidated into a single survey (a short and long version of the
CfE was used to generate the 2016/2017 COL).
The number of consultations was expanded and included meetings with employers in addition to
industry associations and regulators.

The 2017/2018 COL has 58 critical occupations: 11 were on the 2016/2017 COL but do not appear on the
2017/2018 list; 21 are new on the 2017/2018 COL; and 32 appeared on both lists. Table 12 and Appendix
7 shows how the occupations on the COL have evolved over time.

These were Aerospace; Electrical and Electronics; Medical Devices; Telecommunications and Multimedia;
Information and Communications Technology and Global Business Services; Financial Services; Professional
Services (Accounting); Oil, Gas, and Energy; Petrochemicals; and Education.
16
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Table 12: The persistence of occupations on the COL over time
COL round
2015/2016 only
2016/2017 only
2017/2018 only
2015/2016 & 2016/2017
2015/2016 & 2017/2018
2016/2017 & 2017/2018
2015/2016 & 2016/2017 & 2017/2018

# of occupations
8
8
18
4
3
10
27

Source: Authors.

CHALLENGES IN THE TOP-DOWN METHDOLOGY
Several challenges have arisen in implementing the top-down methodology during successive rounds
of the COL. These challenges relate in particular to the data sources available and the difficulty of
obtaining standardised occupational information. The 2017/2018 COL reflects several changes in the topdown approach that sought to address these challenges.
Lack of data sources. The first two rounds of the COL used only two data sources, both of them surveys:
The Labour Force Survey and The Survey of Wages and Salaries. While these are regular, highly reliable,
and representative surveys with critical information related to occupational shortages, they cannot
provide a full picture of the idiosyncrasies of the Malaysian labour market. Important information,
particularly about job vacancies but also about labour supply, was missing from these first two rounds.
The number of data sources evaluated in the 2017/2018 COL was significantly expanded from 2 in the
2015/2016 and 2016/2017 rounds to 9 in the 2017/2018 round. These data sources included information
on vacancies from JobsMalaysia and information on labour supply from public and vocational schools’
databases. While only 3 of these 9 data sources were ultimately used, the additional data sources
evaluated opened the opportunity for the creation of additional indicators in the future. The additional
data source that was used, the JobsMalaysia database, contributed three important indicators in the final
top-down analysis: two related to vacancies and one related to labour supply.
Lack of occupational classification. Obtaining occupational information that is classified in a standardised
format is a challenge. While survey data is frequently provided in the standardised MASCO scheme,
administrative data – and some survey data – is not. Obtaining datasets with standardised occupations is
critical for creating the COL.
In 2016, the LFS and SWS switched to MASCO 2013 from MASCO 2008, which meant that previous rounds
of these surveys were not compatible with 2016. In response, the CSC worked with the Department of
Statistics to map occupations in the LFS and SWS that were coded in MASCO 2008 to the MASCO 2013
classification scheme. However, the lack of occupational data did prevent the use of the Graduate Tracer
dataset, which has occupational information coded to MASCO 2008.
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Lack of mapping of educational classifications to occupations. Although Malaysia has reliable
information about enrolment, intake, and output of students from public universities and vocational
schools, these datasets were not used because of the lack of information about the link between
occupations and university and vocational courses. Such a link could provide important insight into labour
market supply to enhance the top-down analysis. The incorporation of this information from private
educational entities would enrich the analysis even more.
CHALLENGES IN THE BOTTOM-UP METHODOLOGY
Several challenges have arisen in implementing the bottom-up methodology during successive rounds
of the COL. These relate primarily to the breadth and quality of the evidence gathered in the bottom-up
process. The 2017/2018 COL reflects several changes to the bottom-up methodology that sought to
address these challenges.

Call for Evidence (CfE) Survey
Quality of responses. In previous rounds of the COL, some CfE submissions were not done as carefully as
others. For instance, the occupation title selected was often very different from the job title selected; at
times all answer options under a given question were selected; and at times the number of people
employed and the number of vacancies seemed to be inconsistent. Additionally, some questions were
found to be more useful than others. For instance, questions about the number of people employed, the
number and duration of vacancies, requirements for education and certification, and the impact of and
employers’ responses to tight labour markets were used extensively by the CSC. In contrast, questions
about international competition for workers and whether or not shortages were primarily regional or
national were of less use.17 Finally, the CSC has implemented a short and long format of CfE. However,
this was not useful as it created confusion among both respondents and the CSC team.
In response to these challenges, several changes were made to the format and content of the 2017/2018
CfE. A single format CfE was used. This CfE, except for changes mentioned below, is similar to the
2016/2017 long form CfE. It focuses on the labour market and employment conditions with respect to
specific occupations. The short form used in 2016/2017, which focused on gathering contextual
information from associations that did not wish to nominate specific occupations, was dropped.
Associations wishing to provide contextual information were still allowed to provide information through
consultations, whose number were significantly expanded by the CSC for 2017/2018. In response to
feedback, the flow of the CfE was also changed to allow respondents to input the answer to a question
for all occupations at the same time as opposed to having click through to separate survey sheets for each
occupation. Finally, the number of questions was reduced. Questions focused on employers’ views on
future labour market conditions and international competition for workers were dropped. For several
other close-ended questions, answer options that were not widely used by respondents in the previous
year were combined or dropped.

Questions about whether employers judged hiring to be more difficult now than a year ago and expected
hiring to be more difficult in the future were useful but posed some challenges in interpretation related to the
fact that it was difficult to ascertain the absolute level of difficulty (for example, even if a firm reports expecting
hiring to be easier going forward, that still could mean that labour markets are quite tight in absolute terms
even if they are improving relative to today).
17
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Response rate. The response rate for the 2016/2017 CfE was 28 percent. This means that many employers
sampled declined to provide input, which may in part be a result of the level of detail required in the CfE.
The refinement of the CfE mentioned above sought to make the CfE more user-friendly, both by removing
questions and changing the user interface, as a means to increase the response rate. In particular, the
2017/2018 CfE changed the organisation of the CfE so that respondents were able to input information in
response to a question for all occupations at the same time, as opposed to addressing each occupation
sequentially in the previous versions. This change was introduced in response to respondent feedback
and greatly reduces the number of pages a respondent needs to complete, reducing the time needed to
input information once it has been assembled.
The response rate for the 2017/2018 CfE fell to 2 percent, though this was a result of a more than 50-fold
expansion in the number of companies invited to complete the CfE. This much wider distribution meant
that for the first time many companies who received the invitation did not also receive a follow-up phone
call or email from the CSC, IPSOS, or a partner industry association or regulator to explain the purpose
and use of the CfE. The number firms directly contacted in 2017/2018 nonetheless expanded to over
2,000, up from around 600 in the previous year. The 694 responses are a slight increase in the percentage
of firms actively contacted that responded to the COL.
Supporting materials. The two previous rounds of the CfE allowed respondents to upload supporting
information such as reports, slide decks, written statements, and other data to support their nomination
of occupations for the COL. Such supporting material is required by the UK and Australia to corroborate
the nominated occupations and is useful in the creation of shortage lists in these countries. Respondents
to the COL have generally not uploaded these materials. The lack of this information has meant that it is
difficult for the CSC to validate the information submitted by respondents.
In response, the CSC requested such supporting information during consultations and via phone calls for
the 2017/2018 COL. The CSC has also focused additional effort on collection of secondary sources of
evidence from industry associations and regulators rather than individual companies, finding the former
more likely to be informed about or engaged in research on industry skill needs. In 2017/2018 the CSC
began the document collection process much earlier during the process of revision of the CfE, consultation
instruments, and methodology. While these activities have expanded the body of third-party research
that is available to the CSC, the increase has been somewhat limited.
Dissemination. In the two previous rounds of the CfE, dissemination was limited to a list of employers
identified by the CSC as well as additional employers suggested by regulators. This deviates from practices
elsewhere, where the call for evidence is made publicly. This limited the number of responses and limited
the ability of the COL to be representative of all sectors.
The distribution of the CfE was much wider for the 2017/2018 COL than for previous years. The number
firms for which the CSC has reliable contact information has expanded steadily as familiarity with the COL
grows among employers and government agencies. In the time between the conclusion of the 2016/2017
COL process and the beginning of the 2017/2018 process, the CSC has prioritised expanding its contacts.
Accordingly, the number of firms to which it was possible to send an invitation to complete the CfE has
expanded greatly, from 341 in 2015/2016, to 678 in 2016/2017, to around 32,000 in 2017/2018. The
increase in the size of the 2017/2018 sample is largely attributable to the inclusion of firms listed in several
databases maintained by government entities including the Institute for Labour Market Information and
Analysis (ILMIA), the Social Security Organisation (SOCSO), the Human Resources Development Fund
(HRDF), and JobsMalaysia. Additionally, the survey research firm IPSOS was engaged to assist in identifying
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employers and disseminating the CfE. The decision to contract a survey research firm reflects the belief,
based on both the experience of the CSC and other countries, that effective employer submissions depend
on companies understanding the COL’s purpose. Accordingly, dedicating resources to outreach and follow
up remains important regardless of sample size.
Stakeholder consultations
Scheduling difficulties and time constraints. Scheduling time to meet stakeholders and organising the
meetings were challenging. While numerous meetings were held with regulators, only one meeting was
held with an employer in producing the 2016/2017 COL. Additionally, the short time period available for
the consultations makes it difficult to cover the depth of information necessary. This constraint was
exacerbated the need to introduce the COL process and confirm attendees’ willingness to provide
information.
The CSC made several improvements in this regard for the 2017/2018 COL. The CSC worked to increase
the number of consultations, and 34 were held. Agendas were created for the consultations that
emphasised discussion of nominated occupations rather than explanation of the COL methodology. To
assist with this, participants were informed about the COL methodology in advance of the consultations.
Additionally, facilitators were instructed to gather an evidence base for a nominated occupation but to
work to prevent discussion of whether that evidence base is sufficiently compelling for the occupation to
be included on the COL.
Data organisation. Evidence gathered during the stakeholder consultations was the most difficult to
organise. This evidence is provided verbally and must be recorded in real-time by notetakers. After the
consultations, notes must be consolidated and synthesised with more structured data obtained from the
CfE and from the top-down component.
During consultations in 2017/2018 a standard set of five questions were used to structure discussion with
the goal of making consultations more focused and uniform. Facilitators were still allowed to ask
additional questions as needed. In order to organise information from the consultations the CSC created
a standard template in the form of a table with information including the consultation participants, the
date, and the five main questions. The template was hosted on a shared CSC drive and populated by
consultation participants, usually after the consultation. The use of the shared drive meant that all notes
could be captured in one place instead of needing a separate template for each consultation. The tabular
format also meant that notes taken during or after the consultation when an internet connection was
unavailable could be easily merged into the master template.
Data processing
Classifying occupations. In the 2015/2016 round of the COL, in several cases the MASCO 6-digit job title
nominated by employers for inclusion on the COL diverged significantly from the job title manually written
by the employer. This raises a question of which occupation or job title the employer intended to
nominate for inclusion on the COL. In these cases, the CSC attempted to contact the respondents to clarify
their submission. In some cases, the occupation was recoded based on the additional information
provided. In other cases, either because the respondent indicated a preference not to be contacted or
because it was not possible to reach them, the CSC recoded the occupation with the support of the MASCO
team within the Ministry of Human Resources. In these cases, there is a risk that the occupation code
assigned by the CSC does not match the respondent’s intent. Additional complications arose because of
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the introduction of the 2013 update of the MASCO codes in 2016, which required mapping between the
2008 and 2013 versions of MASCO.
The 2017/2018 COL methodology maintained the same processes for resolving coding discrepancies.
However, experience with recoding in previous years and better information gathered during the more
extensive CfE and stakeholder consultation processes improved the CSC’s ability to revolve the
discrepancies.
RECOMMENDATIONS FOR FUTURE ROUNDS OF THE COL
Lessons from international experience and the experience of the CSC with implementing the COL
suggest several key principles for implementing a COL that is accurate, accepted, and relevant. These
key principles can help guide future rounds of the COL (Table 13). They inform the recommendations for
improvements to the COL that follow.
Table 13: Potential future applications of the Critical Occupations List
Area
Overall
Institutional
structure

Top-down
principles

•
•
•
•
•
•
•
•

Bottom-up
principles

•

Principle
The list should be improved continuously through the addition of data
sources, more (good) indicators, and expanded consultations.
Specialised staff should be devoted to creating the COL.
Relationships should be cultivated with data providers who should be
aware of how their data are being used.
Many data sources should be considered.
Indicators should be evaluated rigorously for how well they capture
shortages.
Different specifications should be tested before arriving at a final topdown shortage list.
The CfE should be focused, have broad reach, and be supported by
documentation from respondents.
Stakeholder consultations should have broad reach but a narrow focus.
Participants should be informed of their purpose in advance.
Dovetailing should be an iterative process that starts from classification
of occupations into categories based on the strength of evidence and
progresses to more nuanced consideration of occupations where
evidence is limited, contradictory, or incomplete, aided by data from
additional sources and validation as needed.

Source: Authors.

Top-down methodology
Incorporate the public university database and the vocational database in the top-down analysis. Data
on enrolment, intake, and output for public universities and vocational institutions could be useful in the
creation of indicators of labour supply in the top-down approach. To do so, they must be combined with
other datasets that relate university careers and vocational courses to occupations coded with MASCO
2013. The LFS and the Graduate Tracer Study are two potential sources of this information. Future rounds
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of the COL should explore the possibility of undertaking such a mapping and adding these data sources to
the top-down analysis.
Consider regional COLs. Labour markets vary across geographies. In Malaysia, these differences are
reflected in different employment rates, labour force participation rates, and distributions across sectors.
For instance, the unemployment rate in Sabah in 2015 was 5 percent versus just 2 percent in Selangor.
Nearly a quarter of employment was in the agricultural sector in Pahang in 2015 versus just 4 percent in
Melaka. Regional shortage lists are used in Australia and have been used in Canada. They can reflect
shortages at the regional level that are not reflected at the national level and, conversely, can reveal when
shortages are not present at the regional level. Data constraints and the challenges of reaching regional
employers for consultations make such analysis challenging, but future round of the COL should explore
the possibility of compiling regional COLs.
Continue working with data providers. The 2017/2018 COL benefited from access to additional datasets,
particularly those available in ILMIA’s Labour Market Information Data Warehouse. The CSC should
communicate to data providers how the data sources were used to help ensure that access will be
provided in the future. In the interim period between rounds of the COL, the CSC should work with other
potential providers of data, including in the Department of Immigration, to demonstrate how their data
sources would benefit the COL and, in term, Malaysia’s ability to fill labour market shortages. Additionally,
the CSC should work with data providers to ensure that occupational data is mapped to the latest version
of MASCO so that it can be incorporated directly into the top-down analysis.
Bottom-up methodology
Continue expanding distribution of the CfE. Wider distribution of the CfE will lead to a more informed
COL process. It will increase both the occupations considered and the information available on
occupations. This increased information will allow the CSC to be more discerning in the choices made
regarding inclusion. This increased information is unlikely to increase substantially the work of the CSC in
processing the information. The marginal effort needed to assess an additional occupation or an
additional submission is minimal. Increased familiarity with the COL methodology on the part of the CSC
should also allow it to work more efficiently. Making a public call for submissions for evidence on shortage
occupations through the TalentCorp website and social media accounts as well as advertisements could
expand the number of responses. This strategy may reveal pockets of stakeholders overlooked by the
more deliberate dissemination strategy currently pursued.
Increase the CfE response rate. The 2017/2018 experience shows that simple expansion of the CfE’s email
distribution is not enough. The CfE response rate was 2 percent. Although this is driven by the 50-fold
expansion in the number of firms that the CfE was sent to, additional responses are important. Familiarity
with the COL and the CfE, not just an invitation to respond, are important drivers of whether or not a
company will submit a completed CfE. Thus, while continued expansion of distribution remains important,
it will need to be matched by efforts to expand familiarity with the COL itself.
Encourage submission of supporting documents. In many cases, employer associations, regulators, and
government agencies are conducting independent analysis highly relevant to the COL. The Environmental
Scans considered by the CSC this year are just one example. Beyond the obvious benefit of expanding the
CSC’s evidence base, encouraging the submission of supporting documents has several potential, longerterm benefits. First, it serves to expand understanding and cooperation of organisations that share the
CSC’s concern with identifying and addressing critical skills shortages, creating a strong basis for
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partnership and expanded use of the COL. Second, it communicates to those seeking to nominate
occupations that the CSC places a high priority on a rigorous, evidence-based approach. Finally, it
encourages expansion of labour market analysis relevant to the COL by creating a regular demand for such
analysis and providing a clear pipeline for such analysis to influence a variety of government policies and
programmes focused on human capital development.
Continue to maintain contact with key informants and users between rounds of the COL. The CSC has
built meaningful connections with employers and users of the COL during each round. Periodic contact
between implementation rounds will increase the likelihood that these organisations will be active
participants in subsequent rounds. It also provides an opportunity to understand how the COL is viewed
and used by stakeholders.
Expand relationships with individual employers during the CfE. The CSC team is able to monitor CfE
submissions in real time, making it possible to call employers whose submissions are not entirely clear
shortly after the submission is made when it is fresh in the respondent’s mind. It also provides a low stakes
and time efficient way to ask additional questions of respondents regarding their submission, which may
aid in interpretation of bottom-up evidence. Finally, this practice helps communicate to respondents the
care and effort that the CSC spends on ensuring that the COL is a high-quality product.
Pursue additional sources of information. There are several possible additional sources of information.
The first, which is already being explored, is scraping job search websites for vacancy information and
information to inform occupational profiles. The second, also already being explored, is to deepen
cooperation with programmes that use the COL in order to better access programme data pertinent to
the COL such as the occupations, sectors, qualifications, and employers of programme participants. A third
option is to engage public employment centres and private recruitment agencies to gather pertinent data
on the profiles of those served. This is a strategy pursued by Ireland, whose Expert Group of Future Skills
Needs commissions surveys of such agencies via telephone. Consideration would need to be given to the
profile of those served and whether it matches the skilled focus of the COL. A fourth option is to seek
partnerships with employment agencies or online jobs boards to commission or conduct joint research on
labour market conditions. For instance, PIKOM produces an annual ICT Job Market Outlook in Malaysia in
association with JobStreet. Finally, the CSC could use some of the period between implementation of the
COLs to conduct desk research that builds the CSC’s library on labour market conditions across key sectors.
This activity would have the added benefit of identifying other organisations that are producing relevant
analysis on current and future labour market conditions.
Develop protocols for continuity. The COL process requires the CSC to exercise considerable discretion in
both data collection and analysis. The team has built considerable knowledge during the course of
implementing successive rounds of the COL that should be codified so that, if and when team members
change, knowledge is retained and is available to bring new members up to speed efficiently. This could
take the form of a handbook, which could be produced by building on this report to create an internal
operations document that lays out in detail the tasks involved in each step of producing the COL. This
could also involve storing templates and other materials in a central location accompanied by short user
guides or explanatory notes.
Use the interim period between COL rounds to review the dovetailing methodology. The validation
process, reception of the COL, and additional research on the skill needs of Malaysian employers all
provide information to test the extent to which the first and second dovetailing rounds effectively
categorise occupations. Relevant questions on the first dovetailing round include how many occupations
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were reclassified during the validation and second dovetailing round and what information led to the
reclassification. Review can shed light on whether the inclusion/exclusion thresholds used are appropriate
and whether there are particular sources of information that prove to be decisive in reclassification so
that they can be integrated earlier on or occupations where such information is not available can be
flagged for prioritisation. Similarly, reviewing where the final COL seems not to be accepted by
stakeholders or contradicts additional evidence that emerges during the coming year could suggest
improvements in data collection and dovetailing for future rounds.
Overall
Undertake occupational profiling in conjunction with the COL. After the COL is finalised, the occupation
titles on the list may not be clear to policymakers or relevant to employers who rarely refer to MASCO
codes when thinking about jobs. The CSC should consider listing alternative, employer-submitted job titles
in addition to the official MASCO title. To improve policymakers’ ability to use the COL, the CSC should
consider undertaking occupational profiling that describes the types of education, skills, and career path
associated with a shortage occupation. Additionally, the CSC could consider including in this profiling the
set of credentials or qualifications that are most often associated with the shortage occupation. This could
also include the potential impact of automation on the shortage occupation. This would improve the
presentation of occupations on the COL and make them more relevant to stakeholders.
Incorporate real-time labour market information. As Part V discusses in detail, one of the advantages of
real-time labour market information (LMI) is its timelines and granularity. Real-time LMI can provide upto-date information on job vacancies to add another indicator to the top-down approach. Additionally,
data scraped from online job vacancy postings often has detailed information about the skills associated
with occupations and can offer insight into the specific job titles associated with certain occupations. This
type of data could be a valuable resource to provide context in the bottom-up approach. It could also be
used to create the occupational profiles discussed above.
Consider using text mining techniques to classify occupations. Classifying occupations is a significant
challenge in developing the COL, which requires occupations to be standardised across all datasets used.
Text mining techniques can help classify unstructured text, such as job titles or job descriptions that are
manually entered by employers, into a standardised scheme such as MASCO. While attempts have been
made to utilise such techniques, further exploration is necessary. Success in this area would enhance the
top-down approach by expanding the data sources available for analysis and the bottom-up approach by
allowing job titles and descriptions mentioned in the CfE and consultations to be classified into MASCO.
Evaluate occupations that have persisted on the COL. As additional rounds of the COL are completed, the
CSC should be aware of the persistence on the COL of certain occupations. While this is not a major
concern yet, other countries have introduced a “sunset” clause that drops occupations from shortage if it
appears in a number of successive years. Such a clause may be overly harsh and overlooks the reasons
why an occupation persists on the lists. A preferable strategy is to evaluate why occupations are persisting,
particularly through consultations with employers, educators, and training providers. Such occupations
may in fact be a priority for policymakers.
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PART IV: APPLICATIONS OF THE CRITICAL OCCUPATIONS LIST
INTRODUCTION
The objective of the Critical Occupations List is to inform human capital development policy. As a tool
for monitoring skills imbalances in occupations that are strategic to Malaysia’s economic development,
the COL can guide decision making and help policymakers prioritise investments in human capital. By
incorporating rigorous evidence-based indicators and the views of stakeholders, the COL has the
credibility to inform decision makers about where there are skills gaps that must be filled. The first section
of this part of the report presents examples of how shortage lists are used internationally. The second
part presents current applications of the COL in Malaysia while the third discusses potential applications
in the future.
CURRENT APPLICATIONS OF SHORTAGE LISTS
Shortage lists have been implemented across the world to improve policymaking for human capital
development. Most countries have used shortage lists in two areas. First, these lists have been used to
inform education and training programmes. Because they identify areas of the labour market where skills
are lacking, shortage lists are a useful tool to help guide resources to training programmes that can
generate these missing skills. Second, shortage lists have been used for migration. Shortage lists are often
used to attract high-skilled labour that can fill gaps in the labour market immediately without the time lag
involved in developing and delivering training programmes. In some cases, shortage lists have also been
used to identify highly skilled individuals to meet longer-term skills needs. These two uses of shortage lists
are not mutually exclusive, however. Occupations that are identified as being in shortage and useful to fill
with migration in the short-term can also be targeted by investments in education and training in the
medium term. For example, the UK’s Shortage Occupation List, which is developed for migration purposes,
has been used to help review skills and training needs by the UK Commission for Employment and Skills.
Table 14 provides examples of how shortage lists are applied around the world.
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Table 14: Applications of shortage lists around the world
List

Use
Training
incentives

Programme
Smart and Skilled,
Australia

Purpose
Identify training courses
eligible for subsidies
Identify in-demand sectors
and qualifications for
subsidised training

List content
Qualifications that lead to
employment in critical occupations

National Skills
Bulletin

Training
incentives

Springboard+,
Ireland

National Skills
Needs List

Training
incentives

Apprenticeships,
Australia

Target incentives to
apprentices and employers

TVET occupations that are in national
skills shortage

Skills Shortage Lists

Training
information

Training package
development,
Australia

Inform development of
training packages

Skilled occupations with shortage or
recruitment difficulty

Demand
Occupations List

Career
counselling

Career Connections,
United States

Labour Market
Balance Report

Career
counselling

Job Centres, Demark

Skilled Occupation
List

Migration

Temporary and
permanent
migration, Australia

Determine eligibility for
migration

Occupations that would benefit from
skilled migration to meet mediumand long-term economic needs

Shortage
Occupation List

Migration

Skilled temporary
migration, UK

Exempt from labour market
test, expedite processing

Skilled occupations in shortage
sensibly filled with non-EEA labour

Long-term Skill
Shortage List

Migration

Immediate Skill
Shortage List

Migration

Canterbury Skill
Shortage list

Migration

Critical Occupations
List

Migration

NSW Skills List

Direct jobseekers to
occupations when approving
training funds
Identify occupations with
employer-reported
shortages and a pool of
qualified jobseekers

Annual outlook for 130 major
occupations

High growth occupations and
matching credentials
Report balance of demand and supply
for 900 occupations

Skilled permanent
migration, New
Zealand
Skilled temporary
migration, New
Zealand
Skilled temporary,
regional migration,
New Zealand

Conditional entry

Occupations with sustained, ongoing
shortage of highly skilled workers
globally and in New Zealand

Exempt from labour market
test

Occupations for which skilled workers
are immediately required

Skilled return
migration, Malaysia

Points in points-based
system

Conditional entry

Occupations in critical shortage in
Canterbury after 2010 and 2011
earthquakes
Skilled occupations in shortage that
are strategic to Malaysia’s economic
needs

List methodology
Traditional labour market
information; consultations
Traditional labour market
information; survey of
recruitment agencies
Traditional and real-time labour
market information; employer
survey
Traditional labour market
information; employer survey;
consultations
Traditional and real-time labour
market information
Traditional labour market
information; employer survey;
piloting use of real-time labour
market information
Traditional labour market
information; stakeholder
submissions; consultations
Traditional labour market
information; stakeholder
submissions; consultations
Traditional labour market
information; stakeholder
submissions; consultations
Traditional labour market
information; stakeholder
submissions; consultations
Traditional labour market
information; stakeholder
submissions; consultations
Traditional labour market
information; employer survey;
consultations

Source: Authors.
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Education and training
Shortage lists are primarily used to direct resources to education and training programmes leading to
occupations on the lists and to inform programme development. Shortage lists are useful for prioritising
scarce education and training resources because they offer an updated picture of labour market demand
and labour market supply. In the same way, they can be used to calibrate training programmes to these
existing needs, helping those in charge of such programming to add, subtract, and adjust training courses
as necessary.
Smart and Skilled in Australia. The Smart and Skilled programme in New South Wales (NSW) aims to
equip students in NSW with qualifications for jobs that meet the needs of employers in the state. The
programme provides subsidised fees for courses up to an advanced diploma in skills for occupations
included on the NSW Skills List. Students may apply directly for support to Training Services NSW, under
the Department of Industry, or be sponsored by employers. The level of subsidy varies from 55 to 90
percent of total course fees depending on the participant’s previous qualification, receipt of social
benefits, and disability. Funding varies depending on the participant’s previous qualification, receipt of
social benefits, and disability. Courses include classroom training as part of apprenticeships or
traineeships. To be eligible to enrol sponsored students, training providers must register listed
programmes and accept high standards for quality and customer satisfaction. They must also charge a
pre-determined course fee set by the government at a level that they have determined allows providers
to recoup the cost of delivery. This is meant to incentivise efficiency in service delivery and prevent the
availability of subsides from driving an increase in course fees. The programme is administered by Training
Services NSW, which is under the Department of Industry in NSW and which is responsible for
government-funded vocational education and training in the state.18 The NSW Skills List includes
qualifications that lead to employment in critical occupations. The List is created by the NSW Department
of Industry through labour market research and consultations with industry and community, and is
created specifically for the Smart and Skilled programme.
Springboard+ in Ireland. Springboard+ offers subsidised part-time courses resulting in official
qualifications that are needed by growing industries. It is targeted to the unemployed and formerly selfemployed; homemakers; those in employment who take certain manufacturing and ICT courses; and
those in receipt of social assistance payments for some programmes. Recipients are provided tuition-free
study in a course at level 6+ in the National Qualifications Framework. The National Skills Bulletin is used
to identify in-demand sectors and qualifications. The current focus is on biopharmaceuticals,
manufacturing, ICT, financial services, general business, and construction and the green economy. The
Bulletin also provides information to guide employers and providers to cooperate on course content and
student job placements. The Higher Education Authority, a planning and policy development body under
the Department of Education and Skills, is responsible for Springboard+.19 The Irish government has
invested over 100 million Euros in the programme. Over 30,000 course places have been filled over the
life of the programme. Annual intake has been around 6,000 in recent years.
The National Skills Bulletin is an annual outlook for 130 major occupations that considers new and
replacement demand. The Bulletin is created by the Skills and Labour Market Research Unit of SOLAS,
Ireland’s education and training agency, on behalf of the Expert Group on Future Skills Needs, which
advises the Irish government on skills needs and reports to the Minister for Business, Enterprise, and
18
19

For more information, see https://smartandskilled.nsw.gov.au/.
For more information, see https://springboardcourses.ie/.
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Innovation and the Minister for Education and Skills. The List is created through traditional labour market
information and a survey of recruitment agencies.
Apprenticeships in Australia. Australian Apprenticeships provide opportunities for school-leavers, reentrants to the labour markets, or job changers to combine work and training resulting in a national
recognised qualification. The National Skills Need List is used to target funding in the Australian
Apprenticeships Incentives Program to apprenticeships that lead Certificate 3 or 4 in an occupation on the
list. The funding is provided either to apprentices directly (means-tested Trade Support Loans of up to
AUD20,400) or to the employer (commencement and completion incentives, Support for Adult Australian
Apprentices, Rural and Regional Skills Shortage Incentive). The financial incentives are administered by
the Department of Education and Training while the apprenticeship programme is administered by the
Australian Apprenticeship Support Network, which is contracted to provide services to apprentices and
employers.20
The National Skills Need List is a list of TVET occupations that are in national skills shortage. The List is
created by the Department of Employment through traditional labour market information, real-time
labour market information (i.e. scraping jobs websites), and the Survey of Employers who have Recently
Advertised (SERA), which asks employers about the number of vacancies filled, the number of applicants,
and the number of suitable applicants for each occupation. The list is used specifically for apprenticeships,
though it has been informed by shortage lists used for other purposes in Australia such as the Skilled
Occupation List, which is used for migration.
Career Connections in the United States. The state of New Jersey in the United States has centres for job
seekers that provide job search and training and education assistance to jobseekers. At these One-Stop
Career Centers, career guidance is available through the Career Connections programme. Career
counsellors use the Demand Occupations List and the related Industry-valued Credentials List to offer
evidence-based guidance to clients on in-demand occupations and qualifications when approving the use
of state and federal fund to support training. The One-Stop Career Centers are under the state
Department of Labor and Workforce Development. In line with the lists’ use as a tool to guide jobseekers,
the list focuses on certificates that can be earned through short-term study. Accordingly, a large number
of certificates are issued by non-government organisations such as industry associations, standards
bodies, and private companies. For example, the dozens of certificates listed for the advanced
manufacturing sector include the Certified Automation Professional certificate from the International
Society of Automation and the Mechatronics: Fluid Power Level I certificate from the Packaging Machinery
Manufacturing Institute.
The Demand Occupations List is a list of high-growth occupations. The Industry-valued Credentials List is
a list of credentials sought after by employers seeking to hire occupations identified on the Demand
Occupations List. The Demand Occupations List is created by the state Department of Labor and
Workforce Development through traditional and real-time labour market information with credentials
compiled through consultation with employers.
JobCentres in Denmark. The Danish Agency for Labour Market and Recruitment (STAR) produces a Labour
Market Balance report on labour market conditions for 900 occupations that is used to guide services to
registered unemployed workers. STAR provides guidance to Job Centres on occupations where there is
both evidence of shortage and a pool of unemployed individuals capable of filling the shortages. Career
20

For more information, see https://www.australianapprenticeships.gov.au/australian-apprentices.
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counsellors at JobCentres guide unemployed individuals toward these occupations. Because the
JobCentres are run by municipalities and STAR is a national agency, STAR exercises no direct control over
the centres. Instead, it seeks to inform and influence. STAR publishes the results of the Labour Market
Balance online so that it is available to JobCentres and others. STAR also provides support to centres on
using the list and facilitates connections between centres and local employers through regional STAR
offices.
The Labour Market Balance report uses labour market information from the state statistical agency to
establish employment levels and the number of job openings for each occupation. In addition, STAR
conducts a survey of 20,000 companies twice a year to determine if they have had trouble filling
advertised job vacancies. This information allows STAR to identify occupations where shortage exists.
Unemployed workers that register with municipal JobCentres fill out resumes that document previous
work experience. This information allows STAR to calculate the number of unemployed by occupation,
and this information is then combined with projections of shortage,
Training package development in Australia. In Australia, Industry Reference Committees (IRCs) are
industry-based bodies that evaluate industry skills requirements for the development and review of
training packages that are then approved by the Australian Industry and Skills Committee (AISC), an
industry-government collaboration. Skill Service Organisations (SSO) are contracted to provide guidance
on industry skills shortages and priorities, including by analysing Skill Shortage Lists, to inform priorities
for the revision of training packages.
The Skill Shortage Lists are lists of occupations in shortage or with recruitment difficulties that are
produced both nationally and for each state and territory. The Lists are created by the Department of
Employment through traditional labour market information, the Survey of Employers who have Recently
Advertised (SERA), and consultations with industry associations. To complement and adapt the findings
of the Skill Shortage Lists, IRCs with support from the relevant SSO complete an IRC Skills Forecast, which
is used to assess current and future industry skills priorities and associated training needs. These plans
are submitted to the AISC for approval. Developing a Skills Forecast involves industry consultation through
a short IRC Industry Skills Forecast Survey and a Call for Submissions. On the basis of this information IRCs
submit a Proposed Schedule of Work to AISC that recommends a four-year plan for developing and
reviewing training packages.
Labour migration
Shortage lists have several benefits for migration policy. First, shortage lists can improve the efficiency
of the immigration admissions process for labour migration. By drawing on indicators of labour market
need, they can make it unnecessary for employers to advertise jobs in a labour market test, which delays
the ability of employers to fill vacancies that are already challenging to fill. This means applications can be
processed more quickly, which is good for employers, migrants, and the labour market. Second, the lists
are public and their production is transparent, which can give the public confidence that migration policy
is being made with local economic needs in mind and with input from labour market stakeholders.
Shortage lists are frequently used in migration systems to sort migrants for desirable characteristics. In
the short term, shortage lists are generally used to expedite the entry of migrants to fill an immediate
labour market need. In the longer term, shortage lists generally substitute or complement other desirable
characteristics of migrants that are used to determine eligibility for admission. Many OECD countries use
shortage lists for migration purposes, though the lists often represent a relatively small share of overall
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migration (Chaloff 2014; OECD 2014). The uses of shortage lists vary across countries. These uses can be
grouped into six categories:
1) Labour market test exemption. Employers hiring workers from abroad in occupations that appear
on shortage lists can be exempt from a labour market test. Labour market tests require employers
to advertise a job domestically before seeking out a worker from abroad. The reasoning behind
this exemption is that an occupation’s appearance on the shortage list demonstrates that local
workers do not possess the skills to fill vacancies in the job. The labour market test exemption is
typically used to fill short-term shortages in the labour market. Examples include the UK’s
Shortage Occupation List, France’s Shortage Occupations, Germany’s Positive List, Ireland’s High
Skills Occupations List, New Zealand’s Immediate Skill Shortage List, Spain’s Catalogue of Hard-toFill Positions, and the United States’ Schedule A.
2) Other exemptions. Working in an occupation on the shortage list can provide a migrant worker
an exemption from a more stringent admissions requirement, such as language, salary, or years
of work experience. An example is the EU Blue Card, which allows a lower salary threshold for
migrants in occupations in shortage.
3) Conditional entry. Working in an occupation on the shortage list is sometimes used as a
precondition of entry for migrant workers. It is often a necessary, but not sufficient, condition.
Conditional entry is typically used to fill longer-term skills needs. Examples include Australia’s
Short-term Skilled Occupation List and Medium and Long-term Strategic Skills List, New Zealand’s
Long-term Skills Shortage List, and Austria’s Red White Red Card.21
4) Points. Shortage lists can also be incorporated into admissions points systems that award
migrants for possessing characteristics that are deemed desirable. In such points systems,
potential migrants receive points for working in or having work experience in an occupation that
appears on the shortage list. These points can compensate for other weaknesses such as language
deficiency or young age. The points bonus approach is typically used to fill medium- and longterm skills needs. Examples are Malaysia’s Returning Expert Programme and Australia’s Migration
Occupations in Demand List (which is now defunct).
5) Priority. Priority is sometimes given to migrants in occupations on the shortage list. In such cases,
having an occupation on the list would outweigh all other points. Examples include the UK’s
Shortage Occupation List and Denmark’s Positive List.
6) Expedited processing. Expedited processing is sometimes granted to migrants in occupations on
the shortage list. Canada’s Federal Skilled Workers Program formerly took this approach.
7) Negative list. Some countries use the opposite of a shortage list, which shows occupations in
labour surplus rather than occupations in shortage. This negative list identifies occupations that
migrants may not fill. Examples include Ireland’s Ineligibles List and Portugal’s Exclusion List.

In 2017, Australia’s Department of Employment announced that two new lists – the Short-term Skilled
Occupation List (STSOL) and the Medium and Long-term Strategic Skills List (MLTSSL) – would be introduced
to guide decisions about temporary and permanent migration.
21
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Regular updates and constant monitoring are important for shortage lists to be effective tools for
migration policy. Without regular updates and monitoring, shortage lists can lead to migrants being
concentrated in certain occupations. Australia’s now defunct Migrant Occupations in Demand List (MODL)
suffered such a problem. The MODL awarded bonus points to migrants with occupations on the list to
improve the admissions prospects of highly skilled permanent and student visa applicants. Evaluations of
the MODL found that it led to concentration of successful applicants in a few occupations while others
were overlooked (DEEWR and DIC 2009; DEEWR and DIC 2009b). In other cases, migrants mislead
migration authorities about their occupation or otherwise game the list to gain access (Birrel, Healy, and
Kinnaird 2007). However, these weaknesses are inherent to most migration systems, whether shortage
lists are used or not. There are solutions to many of these weaknesses such as sunset clauses for
occupations on shortage lists; the use of quantitative indicators to counteract stakeholder influence, as in
Malaysia’s Critical Occupations List; and constant monitoring of migration channels.
Skilled Occupation List in Australia. Australia’s Skilled Occupation List (SOL), and the related Consolidated
Sponsored Occupation List, was used to identify which occupations would benefit from skilled migration
for the purpose of meeting the medium- to long-term needs of the Australian economy. Migrants in
occupations on the SOL were eligible for permanent and some temporary (less than four-year) pointsbased skilled migration. The SOL was produced by the Department of Industry, Innovation, and Science
and drew on both quantitative and qualitative data for its production. In 2017, the SOL and CSOL were
replaced with two new lists, the Short-term Skilled Occupation List (STSOL) and the Medium and Longterm Strategic Skills List (MLTSSL). These lists, which will be overseen by the Department of Employment,
will continue to guide decisions about temporary and permanent migration.
Shortage Occupation List in the United Kingdom. The UK’s Shortage Occupation List (SOL) has two uses.
First, the list permits employers to bring in workers from outside the EEA without undertaking the
Resident Labour Market Test. Second, if the cap on the monthly skilled migration scheme22 is reached the
allocation of visas is first allocated to occupations on the shortage list (and to PhD-level positions). The
SOL, which is created by the Migration Advisory Committee, a consultative body of economists, draws on
both quantitative and qualitative data for its production.
Long Term Skill Shortage List in New Zealand. The Long-Term Skill Shortage List (LTSSL) identifies
occupations with a sustained and ongoing shortage of highly skilled workers globally and in New Zealand.
Migrants with occupations on the LTSSL can be granted a Work to Residence visa which permits
application for residence after two years. The Ministry of Business, Innovation, and Employment compiles
the list using quantitative and qualitative evidence.
Immediate Skill Shortage List in New Zealand. The Immediate Skill Shortage List (ISSL) identifies
occupations for which skilled workers are immediately required and indicates that there are no New
Zealand citizens or residents available for the position. The List is exempts employers from a labour market
test. Migrants with occupations on the ISSL can be granted the temporary Essential Skills visa. The Ministry
of Business, Innovation, and Employment compiles the list using quantitative and qualitative evidence.
Canterbury Skill Shortage List in New Zealand. The Canterbury skill shortage list includes occupations in
critical shortage in Canterbury following the 2010 and 2011 earthquakes. The list uses the Long-Term Skill
Shortage List and the Immediate Skill Shortage List to identify occupations relevant to the rebuilding of
Canterbury. Migrants with occupations on the Canterbury skill shortage list can be granted the temporary
22
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Essential Skills visa. The Ministry of Business, Innovation, and Employment compiles the list using
quantitative and qualitative evidence.
Critical Occupations List in Malaysia. TalentCorp is currently using the COL in its Returning Expert
Programme. TalentCorp’s Returning Expert Programme (REP) seeks to attract qualified Malaysians
working abroad to return to Malaysia for employment. The REP uses a points-based system to assess
candidates’ qualifications. Points are awarded for education, salary, and work experience. Points are also
awarded to candidates in occupations that appear on the Critical Occupations List.
FUTURE APPLICATIONS OF SHORTAGE LISTS IN MALAYSIA
The Critical Occupations List has the potential to adapt workforce development policies in Malaysia to
economic needs in the context of Industry 4.0. The Malaysian economy and the global economy is
changing rapidly as digitisation, automation, and Industry 4.0 lead to disruption in labour markets. These
changes will require Malaysia’s workforce development policies to be responsive and flexible as new
occupations emerge and new skills are demanded. The COL can introduce this flexibility in several areas
of workforce development policy (Table 15). First, the COL can improve the responsiveness of upskilling
and reskilling programmes to industry needs. Second, the COL can improve the efficiency of the job
matching process for displaced and retrenched workers. Third and finally, the COL can improve the
responsiveness of immigration admissions decisions to economic needs.
Table 15: Potential future applications of the Critical Occupations List
Policy area

Upskilling and
reskilling
Employment
services
Immigration

Application

•
•
•
•
•
•
•

Inform development of TVET and higher education programming
Inform development of occupational standards and accreditation
Target funding for TVET and higher education programming
Target incentives to businesses for apprentices
Inform career counsellors about occupations in shortage
Target upskilling and reskilling for jobseekers
Target admissions to workers in occupations on the COL

Source: Authors.

Improve the responsiveness of upskilling and reskilling programmes to industry needs. Upskilling and
reskilling programmes will grow in importance as disruptions associated with Industry 4.0 require both
younger and older workers to update their skills. However, upskilling and reskilling programmes must
remain current and responsive to industry needs: the pace of economic change means that the skills being
taught today may not be the skills needed tomorrow. The COL can help resolve this problem. Because it
is updated annually and incorporates the latest economic data – including in future rounds real-time
labour market data – the COL offers information about what occupations are in demand right now.
Additionally, the extensive consultations undertaken with industry to develop the COL mean that the
demanders of skills drive the process. Thus, occupations on the COL can be used to inform the
development of TVET programming in areas related to shortage occupations; to target funding for TVET
programming in areas related to shortage occupations; and to target incentives to business for hiring
apprentices in occupations in shortage. Policymakers responsible for upskilling and reskilling can look to
the COL to understand how demand for occupations is evolving in order to understand which skills should
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be emphasised. Education policymakers can use the COL in a similar way to inform the development of
coursework and target funding for students studying in shortage areas.
Improve the efficiency of job matching. The disruptions associated with Industry 4.0 will likely mean that
employment will become less stable and, in turn, that support for displaced and retrenched workers will
become more important. Indeed, the likely introduction of employment insurance means that the
placement of retrenched workers will become a government priority. Such placement is challenging,
however, as job placement officers and career counsellors often lack good information about where there
is demand for workers. The COL can help fill this gap. As in several international cases such as New Jersey
in the United States, the COL can be provided to job placement services such as JobsMalaysia to assist
with two tasks. First, job counsellors can use the COL to direct job seekers to upskilling and reskilling
programmes that train for skills needed in occupations that appear on the COL. Second, the counsellors
can direct job seekers to jobs in occupations that appear on the COL.
Improve the responsiveness of immigration admissions to economic needs. One of the challenges that
has been identified with Malaysia’s immigration system is its difficulty responding to economic needs. The
COL has already been put to use to improve the responsiveness of the high-skilled immigration system:
the COL is one of several criteria used to select candidates for the Returning Expert Programme. The COL
could also be used to target admissions for less-skilled immigration (e.g. the PL(KS)). Because the list
covers less-skilled occupations, the COL could allow immigration officials to encourage the admission of
foreign workers in occupations identified as in shortage. The COL could do so by exempting employers
from the mandatory advertising of job vacancies, through preferential processing of applications for
foreign workers in occupations on the COL, or other means. One of the advantages of using the COL for
immigration purposes is that it is the result of a transparent and public process, which can help
communicate the selectiveness of the migration system to the public.
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PART V: PILOTING THE USE OF REAL-TIME LABOUR MARKET INFORMATION
INTRODUCTION
Big data analytics have opened the way to explore new sources of labour market information.
Traditional labour market information (LMI) is drawn from government-administered censuses and
surveys. Real-time labour market information takes advantage of the proliferation of online job search by
“scraping” or “spidering” the Web for job postings, resumes, and other employment-related information.
This scraping results in raw data that can be assembled and structured into information on occupations,
vacancies, salaries, skills, and career pathways.
Real-time labour market information complements traditional labour market information. Traditional
LMI is drawn from sources that are reliable and representative. However, these sources tend to lack detail
and tend to be produced infrequently. Real-time LMI, in contrast, can be deployed constantly resulting in
monthly or even daily data on labour market trends. Additionally, real-time LMI techniques can generate
detailed data about job openings and worker skills. However, real-time LMI often captures a partial picture
of the labour market because more highly skilled, formal jobs are more likely to be found online. Thus,
real-time and traditional LMI are both necessary and in fact strengthen each other: the frequency and
depth of real-time LMI complements the breadth (the representativeness) of traditional LMI.
Malaysia’s digital connectedness and the prevalence and use of job search websites make it an ideal
location to utilise real-time LMI. The Malaysian population is digitally connected. According to the World
Bank’s World Development Indicators, 80 percent of the population has used the Internet in the last three
months and there are 141 mobile subscriptions for every 100 people. Online sources are a key component
of job recruitment in Malaysia. A World Bank-TalentCorp survey of 200 companies representing a crosssection of key economic sectors found that 76 percent recruited through online applications on the
company’s website and 51 percent recruited through online job posting boards (Figure 10).23 Just 30
percent recruited through print advertisements. Online sources are also a key strategy for job search. A
recent survey of executives by a private job consultancy found that JobStreet and LinkedIn were the most
frequent methods that professionals used to look for job opportunities (Monroe Consulting Group 2015).
Job search websites are proliferating. JobStreet and LinkedIn are the most prominent, but there are also
many others including Monster.com, SkootJobs, Maukerja, and the online jobs portal JobsMalaysia. These
websites do tend to cater to highly skilled, formal jobs. However, this will become less of a problem as the
skill level of the Malaysian labour force continues to rise. Additionally, many of the job postings available
online on JobsMalaysia are for mid- and even unskilled positions, in part due to a requirement for
employers wishing to hire migrant workers (who tend to be less skilled) to advertise these jobs with
JobsMalaysia. Finally, the Malaysian government is developing the human resources necessary for big
data analytics through initiatives like the ASEAN Data Analytics eXchange (ADAX), which aims to develop
big data analytics talent.

23

For details of the survey, see World Bank (2014).
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Figure 10: Recruitment channels used by companies to hire graduates for entry-level positions
80%
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20%
0%

Source: World Bank-TalentCorp Survey on Graduate Employability (2014).

The benefits of real-time labour market information are primarily attributable to its timeliness and
granularity. First, real-time LMI is generated constantly and can be made useful to users almost
immediately. Different from traditional surveys of the labour market that that take weeks or months to
complete, this can provide user with an up-to-date portrait of the labour market, assuaging concerns that
data is based on previous years’ labour market trends. Second, real-time LMI provides very granular data
to users. This allows users to develop a very granular picture of occupations, skills, salaries, industries,
education levels, and other characteristics to enhance their knowledge about the labour market and
improve policy interventions.
Real-time labour market information does have several challenges. First, job ads are only a proxy for job
openings. Analyses of real-time LMI assume that a job ad corresponds to a vacancy. This is generally a
sound assumption as these ads have been found to correlate to job openings found in survey data
(Carnevale, Jayasundera, and Repnikov 2014). However, this may not be the case if employers regularly
advertise jobs to monitor interest without having an actual vacancy. Second, duplication of job ads across
job search websites is a significant challenge. Significant effort must be invested in de-duplicating job
postings. Relatedly, data on certain characteristics is not always available, though similar concerns are
also a challenge when using traditional labour market information. Third, online websites capture a subset
of all vacancies. For example, CareerBuilder.com, one of the largest such sites in the United States, was
found to capture 35 percent of all vacancies in January 2011 (Marinescu and Wolthoff 2016b). Fourth, this
subset of vacancies is generally biased towards larger employers in certain sectors – accommodation, food
service, construction is often underrepresented – and away from other sectors – information technology,
finance and insurance, and real estate are often overrepresented (e.g. Marinescu and Wolthoff 2016 and
Marinescu and Wolthoff 2016b). However, the distribution across occupations and geography has been
found to be broadly similar between online postings and representative survey data (e.g. Marinescu and
Wolthoff 2016 and Marinescu and Wolthoff 2016b). Finally, the technology for collecting and analysing
online job advertisements is improving over time leading to questions about whether changes in the
number of job openings reflect more demand or better big data techniques (Carnevale, Jayasundera, and
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Repnikov 2014). These factors make the analysis of real-time labour market information challenging, but
are reasons to use the data with care, as is necessary for all data regardless of the source.
USES OF REAL-TIME LMI
Academic research is increasingly using real-time data, including real-time labour market information.
Online data is increasingly being used in academic research. Publicly available price and rank data have
been used to estimate demand elasticities (Chevalier and Goolsbee 2003). Web searches have been used
to detect influenza epidemics (Ginsberg et al. 2009). Online discussions have been used to predict market
volatility (Antweiler and Frank 2004). Cavallo and Rogobon (2016) discusses the use of online price data
to construct price indexes and avoid measurement biases (see also Cavallo 2015). Job search websites are
increasingly being used to study labour market dynamics. Marinescu (2017) uses state-level data on job
applications and vacancies from CareerBuilder.com to investigate the impact of extensions of
unemployment benefits on job search activity and unemployment. Notably for researchers using online
data, they show that their results are not biased by the representativeness of their sample and are robust
to the use of an alternative job search website. Deming and Kahn (2017) culled keywords and phrases
from online job vacancy advertisements posted between 2005 and 2010 to examine the relationship
between particular job skills and wages. Hershbein and Kahn (2016) use online job postings to investigate
whether the Great Recession increased the skill requirements demanded by employers. Modestino,
Shoag, and Balance (2016) investigate the reverse phenomenon for improvements in the labour market
after the Great Recession. Real-time labour market data has also been researched outside the OECD,
including in India (Nomura et al. 2017), in Turkey (Del Carpio et al. 2017), and in China where
advertisements on a Chinese Internet job board were used to study gender discrimination (Kuhn and Shen
2013). Edelman (2012) provides a summary of how Internet data is being used for economic research,
while Kureková, Beblavý, and Thum (2014) provides a similar summary focused on uses of Internet data
for labour market analysis.
Real-time data is being incorporated into policymaking in many different areas. The Italian National
Institute of Statistics (Istat) is experimenting with using web scraping to estimate ICT usage among firms
and in the creation of the consumer price index (Barcaroli and Righi 2015). Statistics Netherlands has
experimented with online data to generate statistics on the housing market (ECE 2014). The World Bank
has used machine learning and web scraping techniques to gather information on anti-competitive
practices (World Bank 2017).
Applications of real-time labour market information are particularly prevalent. Real-time labour market
information is being incorporated into labour market information systems and workforce development
policies across the world. The European Centre for the Development of Vocational Training is using online
job ads to establish a pan-EU tool for collecting data on skills demand.24 Local governments in the United
States including economic development agencies, educational institutions, and workforce development
agencies are using real-time LMI to inform career counsellors about occupations in demand and the
qualifications that can help lead to careers in those occupations, to inform sector strategies, and to target
education and training investments (Alstadt 2011; Maher & Maher 2015). The City University of New York
has used real-time LMI to create “career maps” for medical assistants, home health aides, and cooks
(Maher and Maher 2015). The New Jersey Council of County Colleges Consortium for Workforce and

See http://www.cedefop.europa.eu/en/events-and-projects/projects/big-data-analysis-online-vacancies
(last accessed December 7, 2017).
24
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Economic Development uses online jobs advertisement data to help the community colleges target
training opportunities to occupations that are in demand.
Real-time labour market information is increasingly being used to monitor shortages and gather
information on skills needs. Australia’s Internet Vacancy Index monitors online job advertisements on
SEEK, CareerOne, and Australian JobSearch, three main job search sites. New Zealand compiles a similar
All Vacancy Index. Florida obtains online job ads from a vendor to produce a monthly report on labour
demand. The report includes a gap analysis of online jobs versus unemployment from the labour market
survey and an analysis of the top skills appearing in online job ads (Figure 11). The Czech Republic, Turkey,
and many other government throughout the world have also used online data to monitor vacancies (Table
16). Recent research has used online job ads to identify the skill requirements of STEM jobs (Rothwell
2014), IT jobs (Milfort 2012), and production jobs (Burning Glass 2014).
Figure 11: Using real-time data to measure the gap between labour supply and labour demand

Source: Florida Department of Economic Opportunity (2016)
Note: The red indicates supply (unemployment) as measured by survey data and the blue line indicates demand
(online job advertisements).
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Table 16: Using real-time labour market information to monitor shortages and skills needs
Example
Australia’s Internet
Vacancy Index
New Zealand’s All
Vacancies Index
Vacancy monitoring in
the Czech Republic

Turkey (World Bank
project)

Florida (U.S.) Agency for
Workforce Innovation

New Jersey (U.S.)
Demand Occupations
List
New Jersey (U.S.)
Council of County
Colleges Consortium for
Workforce and
Economic Development
New York City Labor
Market Information
Service

Description
• Monitors online job advertisements on SEEK, CareerOne, and Australian
JobSearch, three main job search sites
• Monitors around 350 occupations of all skills levels for all states/territories
and 36 regions
• Index is used for ad hoc analyses such as employment trends
• Monitors changes in online job advertisements from SEEK, Trade Me Jobs,
Education Gazette, and KiwiHealth
• Online job vacancies used to monitor tends in labour demand, for regional
analysis and comparisons, to provide sectoral information, and to identify
the qualification structure of the occupations demanded
• Web scraping used to produce an occupation-in-demand and skills-in
demand list
• Ukraine’s main job vacancy portals were scraped to obtain vacancy data
which was then analysed to show current needs of employers and
characterise economic sector needs, including by geographic areas
• Uses real-time LMI from a vendor, long-term occupational projections, and
other government statistical data to support re-employment and training
• Evidence on demand side is drawn from real-time data and projections
and compared with qualifications available in the workforce; this
comparison helps determine which education and training programmes
qualify for subsidies
• Online data also used by career counsellors to target education and
training programmes that qualify for subsidies
• Combines traditional and real-time LMI to monitor occupations that are in
demand
• Demand Occupations List used by career counsellors when directing grants
for job training to jobseekers
• Employers validate evidence of hiring in certain occupations obtained from
online job ads; consortium then tailors training programmes to prepare
unemployed to fill jobs in occupations identified as in demand

• Combines real-time and traditional labour market information to create
occupational profile (for example, of green jobs)

Source: Alstadt (2011); Del Carpio et al. (2017); Larsen et al. (2015); and Maher & Maher (2014, 2015, 2015b).

The means of obtaining online data vary. In Australia and New Zealand, raw vacancy data are received
directly from the job websites. Many state governments in the United States, in contrast, contract with a
firm such as BurningGlass or Conference Board, which provides data files with cleaned vacancy and skills
data. In other cases, purpose-built reports are provided to inform sectoral analyses (Maher & Maher
2015b).
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PILOTING REAL-TIME LMI FOR THE 2017/2018 COL
The use of real-time labour market information was piloted for the 2017/2018 COL. During the
production of the 2017/2018 COL, the CSC developed a methodology for scraping online jobs data. This
data was scraped from a major provider of online job advertisements.25 Since May of 2016, job
advertisements have been scraped and collected in an online portal that allows users to investigate
individual job postings and to download postings in bulk for analysis. Between May of 2016 and May of
2017, more than 330,000 job postings were collected. Job advertisements include the job title, the
experience required, the sector of the job, benefits, the language skills required, and the advertising
employer’s name and size. There is also a free-text description field that includes often detailed
information about skills required, experience required, and job responsibilities.
The online jobs data lack occupational information that is classified in a standardised scheme. One of
the most challenging issues in using online jobs data is classifying the posted advertisements into a
standardised scheme that allows for analysis. This is a significant challenge for using the scraped data for
the Critical Occupations List, which is based on the MASCO 2013 classification of occupations. Manual
classification of the online job advertisements is not possible due to the large number of advertisements
collected. Researchers have used both text matching and machine learning techniques to classify
occupations at scale (Department of Labour 2009; Javed et al. 2014). An initial exploration of using
machine learning techniques to classify the scraped data into MASCO 2013 yielded success on a small
subset of data, and an expansion of this technique is likely to be explored in further rounds of the COL
(Sommer 2017). However, since the classification algorithm was still in an exploratory phase it was not
possible to use the scraped data for the 2017/2018 COL.
Skills information was collected from the scraped data. As an initial demonstration of the potential
application of real-time LMI in Malaysia, the scraped data was used to investigate the skills needs in the
Malaysian economy. While this was not possible to do for individual occupations because of the lack of a
standardised occupational classification, it was possible to analyse skills needs by experience level and
sector. Data were first de-duplicated through a process of removing job advertisements with similar
attributes and establishing a threshold for when the same job advertisement is considered to be a new
vacancy. The description field in the scraped job advertisements data was the target of the analysis
because it offers valuable information about skills. Employers frequently mention the types of experience
they require and the types of skills they would like applicants to have. General categories of skills were
identified based on O*NET, which has detailed information on skills and detailed occupation descriptions.
Keywords associated with these categories of skills were then identified following the approach in Deming
and Kahn (2017). An iterative process of selecting keywords, searching for these keywords in the job
descriptions, and identifying the keywords unique to each category was undertaken. This resulted in 10
general skills categories with a series of keywords related to each (Table 17).

Job postings were collected from different sites, but the analysis focused on the site with the most quantity
of job postings.
25
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Table 17: Skills categories and keywords
Example

Character

Engineering/Mechanical skills

Social/Customer Service skills

Cognitive/Analytical/Systems
skills

Writing skills
Project Management skills
Financial/Accounting skills

People Management skills

Advanced Computing skills

General Computing skills

Description
• character, pressure, motivated, deadlines, energetic,
organised, organisational, organisation, attitude,
personality, result oriented, fast paced, multi task, detail
oriented, time management, attention detail, decision
making, self-starter
• manufacturing, hardware, machine, installation, install,
repair, repairs, repairing, troubleshooting, maintenance,
inspect, inspection, engineering, engineer, AutoCAD, spare
parts, quality control, me, technology design
• customer, customers, patient, client, clients, spoken,
interpersonal, relationships, relationship, verbal,
persuasion, persuade, teaching, coordination, coordinate,
presentation, negotiation, negotiate, collaborate,
collaboration, teamwork, communication, communications,
communicate, service orientation, coordinate, work team,
social awareness, social perceptiveness, social skills, team
player
• judgement, research, analytical, analytics, analysing,
analyse, analysis, math, statistics, strategies, strategic,
trends, resolve, evaluate, testing, test, solver, solving, risk
management, quality management, process control,
process improvement, corrective actions, system
evaluation, systems evaluation, decision making, root cause,
problem solving, problem solver, critical thinking, critical
thinker, decision making, quality control, attention detail, r
d
• writing, write, written, writer
• project management, project manager
• budget, budgeting, budgets, accounting, accountant,
finance, financial, cost, audit, accountancy, credit, bank,
banking, cash flow, internal control
administration, supervisory, leadership, leader,
management, mentoring, staff, lead, managing, manage,
leads, manager, monitor people
• python, java, swift, network, software, web, server,
database, SQL, programming, programmer, c, back end,
front end, end users, application development, end,
computer engineering, computer science, information
technology, it
• computer, spreadsheets, typing, chrome, Firefox,
PowerPoint, ppt, computer literate, Microsoft excel, Ms
excel, power point, Microsoft office, Microsoft word,
Microsoft outlook, internet explorer

Source: Authors.

The skills information helps create a portrait of the skills that are in demand in different types of jobs.
Each job advertisement was searched for each keyword associated with each of the 10 skill categories.
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The demand for skills is then measured as the percentage of job postings that mention a keyword
associated with a skill category. Figure 12 shows the demand for skills by the number of years of work
experience that a job candidate is expected to have. In general, demand for skills of all types increases
with the number of years of work experience. A few patterns stand out. Management skills are less
frequently in demand for people just entering the job market but are expected by the time workers have
at least 5 years of work experience. Social skills are demanded from workers of all experience types.
Advanced and basic computing skills and writing skills, in contrast to all other skill categories, are actually
less demanded as experience increases. Figure 13 shows the demand for skill by sector. Overall, the skills
demanded are in line with the expectations for each sector: jobs in the accounting and finance sector
require finance skills, those in computer and information technology require advanced and basic
computing skills, and those in services require social skills. A more detailed analysis of exactly which skill
keywords are associated with each sector is then possible, for example to differentiate the types of social
skills that are needed in the services sector.

% of job postings requiring skill

Figure 12: Skills demand by years of work experience
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Min 15 Years

Source: Authors based on online job postings.
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Figure 13: Skills demand by sector
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Source: Authors based on online job postings.

This initial exploration of the use of online job advertisements demonstrates the potential for obtaining
detailed, timely information not only on vacancies but on skills in demand. The current analysis was
limited by the lack of standardised occupational information. However, initial attempts to classify the data
have shown success, suggesting that data from online job advertisements can be a valuable contribution
to future Critical Occupations Lists. There are two likely contributions of this real-time data. First, the data
can provide an indication of the number of vacancies available in an occupation to supplement the
vacancies data obtained from JobsMalaysia. Second, the detailed skills information can contribute to a
profile of the critical occupations included on the Critical Occupations List. This can help inform
policymakers about exactly which types of skills are in demand and exactly which types of skills should be
bolstered through education and training and immigration.
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APPENDIX 1: SPECIFICATIONS TESTED FOR THE TOP-DOWN ANALYSIS
Specification

Difference

Specification 1

• 13 intermediate
indicators

Specification 2
compared to
Specification 1

Specification 3
compared to
Specification 1

• Excludes # of potential
job applications

• Excludes 1- and 3-year
RP-T applications
growth

Occupations

Recommendation

• Total: 59

• Specification 1 is the initial preferred
specification based on analysis of
indicators

•
•
•
•

Dropped: 43
Added: 22
Differ: 65
Total: 38

• The # of potential job applications
indicator captures an aspect of
labour shortage not captured by the
other indicators.
• For this reason, it is advised to keep
this indicator.
• Specification 1 is preferred to
Specification 2.

Dropped: 0
Added: 2
Differ: 2
Total: 61

• Specifications 1 and 3 results in a
very similar COL.
• Specification 3 is a good option if the
interpretation of the indicators of
the RP-T dataset is difficult to
communicate.
• Given their high similarity,
Specifications 1 or 3 can be used.

•
•
•
•

Specification 4
compared to
Specification 1

• Excludes # of potential
job applications and 1and 3-year RP-T
applications growth

•
•
•
•

Dropped: 43
Added: 18
Differ:61
Total: 34

Specification 5
compared to
Specification 1

• Does not include 1and 3-year working
hours growth 1- and 3year education level
decrease

•
•
•
•

Dropped: 4
Added: 58
Differ: 62
Total: 113

• As in Specification 2, dropping the #
of potential job applications
indicator means that Specification 4
does not capture an aspect of labour
shortages.
• Specifications 1 and 3 are preferred
to Specification 4.
• Specification 5’s COL is large (25% of
all occupations).
• Specification 5’s differences with
Specification 1 reveal that the
excluded indicators consider aspects
of labour shortages not considered
by other indicators.
• Specifications 1 or 3 are preferred to
Specification 5.

Specification 6
compared to
Specification 1

• Excludes 1- and 3-year
employment growth

•
•
•
•

Dropped: 6
Added: 8
Differ: 14
Total: 61

• Despite the small differences,
Specification 1 has fewer
occupations than Specification 6 and
includes two indicators that are
typical of COLs in other countries.
• Specifications 1 or 3 are preferred to
Specification 6.

Specification 7
compared to
Specification 1

• Includes 3-year wage
premium growth and
1- and 3-year median
wage growth

•
•
•
•

Dropped:6
Added:8
Differ: 14
Total: 61

• The two specifications yield similar
results. However, Specification 1
includes fewer indicators and may be
easier to interpret and communicate.
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Specification 8
compared to
Specification 1

• Excludes 1-year wage
premium growth and
includes 3-year wage
premium growth and
1- and 3-year median
wage growth

•
•
•
•

Dropped: 7
Added: 3
Differ: 10
Total: 55

Specification 9
compared to
Specification 1

• Excludes vacancy rate
as % of employment

•
•
•
•

Dropped: 43
Added: 12
Differ: 55
Total: 28

Specification 10
compared to
Specification 1

• Includes alternative #
of potential job
applications indicator
(6 occupations for
each employed or
unemployed
jobseeker)

Specification 11
compared to
Specification 1

• Excludes 3-year RP-T
applications growth

•
•
•
•

•
•
•
•

• Specifications 1 or 3 are preferred to
Specification 7.
• The two specifications yield similar
results. However, Specification 1
includes fewer indicators and may be
easier to interpret and communicate.
• Specifications 1 or 3 are preferred to
Specification 8.
• The results indicate that the vacancy
rate as % of employment indicator
captures features of labour
shortages not captured by other
indicators.
• Specifications 1 or 3 are preferred to
Specification 9.

Dropped: 1
Added: 4
Differ: 5
Total: 62

• Given the similarities between
Specification 1 and Specification 10,
the original potential job applications
indicator (10 occupations for each
unemployed jobseeker) is preferred
based on the initial analysis of the
indicator.
• Specifications 1 or 3 are preferred to
Specification 10.

Dropped: 1
Added: 1
Differ: 2
Total: 59

• Analysis of the RP-T dataset showed
that the 1- and 3-year RP-T
applications growth indicators were
not correlated and that the lists of
occupations that exceed the
indicators’ thresholds are different,
reflecting the fact that each indicator
captures a particular aspect of labour
shortages.
• Specifications 1 or 3 are preferred to
Specification 11.

Specification 12
compared to
Specification 1

• Sets thresholds for
mid- and high-skilled
occupations separately

• Dropped: 13 (1
high-skilled)
• Added: 15 (all
high-skilled)
• Differ: 28
• Total: 61

Specification 13
compared to
Specification 1

• Sets thresholds for
mid- and high-skilled
occupations separately

• Dropped: 1
• Added: 8 (all highskilled)
• Differ: 9

• Given the fact that previous rounds
of the COL in Malaysia included only
high-skilled occupations,
Specification 12 appears to be a good
option because it allows for
comparison of the high-skilled COL
occupations with previous rounds,
while incorporating a list of midskilled occupations.
• Specification 13 is preferred to
Specifications 1 or 3.
• The COLs resulting from
Specifications 12 and 13 are very
similar. Specification 13 simplifies
the interpretation and
communication of the indicators.
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• Excludes 1- and 3-year
RP-T applications
growth

• Total: 68

• Specification 13 is preferred to
Specification 12.
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APPENDIX 2: TOP-DOWN SHORTAGE OCCUPATIONS
Code

Occupation

1619
1623
2113
2114
2146
2173
2183
2222
2264
2265
2413
2421
2423
2424
2432
2433
2434
2512
2513
2522
2619
2711
2843
3211
3256
3257
3258
3324
3332
3334
3513
3514
3521
3641
4222
5152
5244
6123
6129
6131
6221
6311
7113

Professional Services Managers Not Elsewhere Classified
Security Managers
Chemists
Geologists and Geophysicists
Mining Engineers, Metallurgists and Related Professionals
Aircraft Pilots and Related Professionals
Construction Professionals
Midwifery Professionals
Physiotherapists
Dieticians and Nutritionists
Financial Analysts
Management and Organisation Analysts
Personnel and Careers Professionals
Training and Staff Development Professionals
Public Relations Professionals
Technical and Medical Sales Professionals (Excluding ICT)
Information and Communications Technology (ICT) Sales Professionals
Software Developers
Web and Multimedia Developers
Systems Administrators
Legal Professionals Not Elsewhere Classified
Hotel Professionals
Dancers and Choreographers
Medical Imaging and Therapeutic Equipment Technicians
Medical Assistants
Environmental and Occupational Health Inspectors and Associates
Ambulance Assistants
Trade Brokers
Conference and Event Agents
Real Estate and Property Agents
Computer Network and Systems Technicians
Web Technicians
Broadcasting and Audio-Visual Technicians
Chefs
Contact Centre Information Clerks
Domestic Housekeepers
Contact Centre Salespersons
Apiarists and Sericulturists
Animal Producers and Related Workers Not Elsewhere Classified
Mixed Crop and Animal Producers
Fishery and Aquaculture Producers
Subsistence Crop Farmers
Stonemasons, Stone Cutters, Splitters and Carvers

# of
indicators
available
4
4
4
4
4
4
4
4
10
4
4
10
11
4
11
4
4
4
4
11
4
4
4
6
11
10
4
4
4
4
4
4
4
10
11
4
4
4
4
4
7
6
4

# of indicators
exceeding
threshold
2
2
2
2
2
2
2
2
5
2
2
5
6
2
7
3
2
2
3
7
2
3
2
4
6
6
3
3
2
2
3
2
2
6
6
3
2
2
2
2
4
3
2
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7133
7211
7214
7315
7316
7515
7613
7622
7623
7624
7632
8151
8153
8156
8171
8189
8219
8312
9213
9214
9215
9311
9332
9334
9629

Building Structure Cleaners
Metal Moulders and Coremakers
Structural-Metal Preparers and Erectors
Glass Makers, Cutters, Grinders and Finishers
Sign Writers, Decorative Painters, Engravers and Inscribers
Food and Beverage Tasters and Graders
Woodworking-Machine Tool Setters and Operators
Garment Pattern-Makers and Cutters and Other Material Related
Shoemakers and Related Workers
Upholsterers and Related Workers
Shotfirers and Blasters
Fibre Preparing, Spinning and Winding Machine Operators
Sewing Machine Operators
Shoemaking and Related Machine Operators
Pulp and Papermaking Plant Operators
Stationary Plant and Machine Operators Not Elsewhere Classified
Assemblers Not Elsewhere Classified
Railway Brake, Signal and Switch Operators
Mixed Crop and Livestock Farm Labourers
Garden and Horticultural Labourers
Forestry Labourers
Mining and Quarrying Labourers
Animal – Drawn Vehicles Drivers
Shelf Fillers
Elementary Workers Not Elsewhere Classified

4
4
10
4
4
4
4
4
4
4
4
4
4
4
10
11
6
4
4
11
4
4
4
4
4

4
2
6
2
2
2
4
3
2
2
2
2
4
2
5
6
3
2
2
6
2
2
2
3
2
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APPENDIX 3: CALL FOR EVIDENCE (CFE) 2017

INTRODUCTION
Critical Occupations Survey 2017
TalentCorp Malaysia is gathering information on critical occupations. This information will be used to help the
Government monitor key labour cost indicators and to contribute to policies for productivity improvement.
The individual responses received for this Critical Occupations Survey will be kept STRICTLY CONFIDENTIAL and will
not be divulged to any person or party outside the Ministry.
Kindly complete the survey form by 25 August 2017. If you have any question, please contact the following officers:
1.

Nor Wahidah binti Nor Azelan
Assistant Director
Institute of Labour Market Information and Analysis (ILMIA)
Ministry of Human Resources (MOHR)
603 - 83182413
wahidah@mohr.gov.my

2.

Daryl Yong
Research, Development, and Policy Unit
Talent Corporation Malaysia Berhad
603 - 78397132
daryl.yong@talentcorp.com.my

3.

Henry Law
Consulting Manager
Ipsos Business Consulting
603 - 2297 5403
henry.law@ipsos.com
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CONTACT INFORMATION
Name:
Designation:
Business or
Organisation Name:

Business or
Organisation Address:

Office telephone:

-

Mobile telephone:

-

Email address:
(Refer to Section 3, Table I) Which MSIC industry sector best describes the industry that your
business or organisation is operating in? (e.g. A)

CODE:

(Refer to Section 3, Table J) Which sub-sector, under the MSIC industry sector that you have
indicated above, best describes your business or organisation? (e.g. A1)

CODE:

SECTION 1: CRITICAL OCCUPATIONS LIST
There are three very specific criteria used to evaluate occupations and job titles that fall under the critical
occupations list. The criteria are:
•

Is the occupation sought-after in the labour market?

•

Is the occupation of strategic importance to the Malaysian economy?

•

Does the occupation require some level of skill and experience?

In the following section, you will be asked to nominate job positions within your business or organisation that you
deem critical, based on the three criteria above. Please answer the questions to the best of your ability. All questions
are mandatory except otherwise stated.
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Read the column titles carefully, and fill in the details of critical job positions in the table provided below. An example has been provided in row ‘EG’ for reference, with additional
notes at the bottom of each page.
Column 1
ID
(For
Office
Use)

Job Title

Column 2

Key Responsibility

Column 3
What is the ideal
number of
employees for this
position?

Column 4
How many
employees are
currently
employed for this
position (working
at least 30 hours a
week)?

Column 5

Column 6

How many of
those currently
employed are nonMalaysians?

On average, how
many vacancies
did you advertise
for this position in
the past 12
months?

ID1
ID2
ID3
ID4
ID5
ID6
ID7
ID8
ID9
ID10
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Column 7
ID
(For
Office
Use)

Column 8

Column 9

What different levels of experience is required for the advertised
positions?
< 2 years

2—4 years

> 4 years

Column 10
What is the average
time taken to fill
vacancies for this
position (in
months)?

Column 11

Column 12

Column 13

What are the top-3 reasons that this position is hard-to-fill?
(Refer to Section III, Table K for answers)
Top 1

Top 2
(Optional)

Top 3
(Optional)

ID1
ID2
ID3
ID4
ID5
ID6
ID7
ID8
ID9
ID10
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ID
(For
Office
Use)

Column 14
What is the
minimum level of
qualification needed
for this position?
(Refer to Section III,
Table L for answers)

Column 15

Column 16

Column 17

What are the top-3 field(s) of study do you advertise for in this
position?
(Refer to Section III, Table M for answers)
Top 1

Top 2
(Optional)

Top 3
(Optional)

Column 18

Column 19

Column 20

What are the top-3 strategies your business or organisation has used
to meet your labour needs for this position?
(Refer to Section III, Table N for answers)
Top 1

Top 2
(Optional)

Top 3
(Optional)

ID1
ID2
ID3
ID4
ID5
ID6
ID7
ID8
ID9
ID10
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Column 21
ID
(For
Office
Use)

Column 22

Column 23

What are the top-3 impacts to your business or organisation due to
the difficulty of finding qualified workers for this position?
(Refer to Section III, Table O for answers)
Top 1

Top 2
(Optional)

Top 3
(Optional)

Column 24
Do you think this
position is more or
less hard-to-fill than
it was one year ago?
(Refer to Section III,
Table P for answers)

Column 25
Does this position often require
a specific license or
certification? If yes, please state
the name of the license or
certification.
(Optional)

Column 26
Do you have any other
comments in relation to this
position?
(Optional)

ID1
ID2
ID3
ID4
ID5
ID6
ID7
ID8
ID9
ID10
Notes:
b. Refer to Table O in Section 3 for answers. If the answer is ‘Other’, please write directly in the box.
c. Refer to Table P in Section 3 for answers.
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END OF SECTION I, PROCEED TO SECTION II
If you would like to nominate more than 10 critical occupations in your business or organisation, you can
attach additional questionnaires to this one.

SECTION 2: ROBOTICS AND AUTOMATION

In this section, please provide details related to the level of automation employed across the entirety of
your Malaysian operations to the best of your ability. Automation refers to replacement of manual
processes through the use of technology.

S2.1
In your estimation, what percentage of business processes are currently automated? (Select best
estimate.)
Less than 25%

A

25—50%

B

51—75%

C

More than 75%

D

S2.2

What percentage of business processes could possibly be automated? (Select best estimate.)

Less than 25%

A

25—50%

B

51—75%

C

More than 75%

D
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S2.3

Have you increased the automation of business processes in the past year?

Yes

A

No

B

S2.4
Has automation of business processes in the past year led to a reduction of the number of
employees working on the task(s) that was automated?
Yes

A

No

B

If you have answered ‘No’, proceed to question S2.5.
If you have answered ‘Yes’, by what percentage was the number of employees working on the task(s) that
was automated reduced? (Please insert a number between 1—100%)
%

S2.5
Do you employ robots, automated equipment, automated machinery or industrial robot as part
of the automation process? (Includes all machines that fully replace human work: robots, ATM machines,
answering machine, vending machines, etc.)
Yes

A

No

B

END OF SECTION II AND THE SURVEY

Thank you very much once again for your feedback and participation in this study. If you
have any questions, please feel free to contact us at any time.
- THANK YOU -
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SECTION 3: ANSWERING CODES FOR USE IN SECTION 1

TABLE I
MSIC Industry Codes—Sector
SECTOR

CODE

Agriculture, forestry and fishing

A

Mining and quarrying

B

Manufacturing

C

Electricity, gas, steam and air conditioning supply

D

Water supply; sewerage, waste management and remediation activities

E

Construction

F

Wholesale and retail trade; repair of motor vehicles and motorcycles

G

Transportation and storage

H

Accommodation and Food service activities

I

Information and communication

J

Financial and insurance/takaful activities

K

Real estate activities

L

Professional, scientific and technical activities

M

Administrative and support service activities

N

Public administration and defence; compulsory social security

O

Education

P

Human health and social work activities

Q

Arts, entertainment and recreation

R

Other service activities

S
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TABLE J
MSIC Industry Codes—Sub-Sector
SUB-SECTOR

CODE

A. Agriculture, forestry and fishing
01. Crops and animal production, hunting and related service activities

A1

02. Forestry and logging

A2

03. Fishing and aquaculture

A3

B. Mining and quarrying
05. Mining of coal and lignite

B1

06. Extraction of crude petroleum and natural gas

B2

07. Mining of metal ores

B3

08. Other mining and quarrying

B4

09. Mining support service activities

B5

C. Manufacturing
10. Manufacture of food products

C1

11. Manufacture of beverages

C2

12. Manufacture of tobacco products

C3

13. Manufacture of textiles

C4

14. Manufacture of wearing apparel

C5

15. Manufacture of leather and related products

C6

16. Manufacture of wood and products of wood and cork, except furniture;
manufacture of articles of straw and plaiting materials

C7

17. Manufacture of paper and paper products

C8

18. Printing and reproduction of recorded media

C9

19. Manufacture of coke and refined petroleum products

C10

20. Manufacture of chemicals and chemical products

C11

21. Manufacture of basic pharmaceutical products and pharmaceutical
preparations

C12

22. Manufacture of rubber and plastics products

C13

23. Manufacture of other non-metallic mineral products

C14

24. Manufacture of basic metals

C15

25. Manufacture of fabricated metal products, except machinery and
equipment

C16
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26. Manufacture of computer, electronic and optical products

C17

27. Manufacture of electrical equipment

C18

28. Manufacture of machinery and equipment n.e.c.

C19

29. Manufacture of motor vehicles, trailers and semitrailers

C20

30. Manufacture of other transport equipment

C21

31. Manufacture of furniture

C22

32. Other manufacturing

C23

33. Repair and installation of machinery and equipment

C24

D. Electricity, gas, steam and air conditioning supply
35. Electricity, gas, steam and air conditioning supply

D1

E. Water supply; sewerage, waste management and remediation activities
36. Water collection, treatment and supply

E1

37. Sewerage

E2

38. Waste collection, treatment and disposal activities; materials recovery

E3

39. Remediation activities and other waste management services

E4

F. Construction
41. Construction of buildings

F1

42. Civil engineering

F2

43. Specialised construction activities

F3

G. Wholesale and retail trade; repair of motor vehicles and motorcycles
45. Wholesale and retail trade and repair of motor vehicles and motorcycles

G1

46. Wholesale trade, except of motor vehicles and motorcycles

G2

47. Retail trade, except of motor vehicles and motorcycles

G3

H. Transportation and storage

I.

49. Land transport and transport via pipelines

H1

50. Water transport

H2

51. Air transport

H3

52. Warehousing and support activities for transportation

H4

53. Postal and courier activities

H5

Accommodation and food service activities
55. Accommodation

I1

56. Food and beverage service activities

I2
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J.

Information and communication
58. Publishing activities

J1

59. Motion picture, video and television programme production, sound
recording and music publishing activities

J2

60. Programming and broadcasting activities

J3

61. Telecommunications

J4

62. Computer programming, consultancy and related activities

J5

63. Information service activities

J6

K. Financial and insurance/takaful activities
64. Financial service activities, except insurance/takaful and pension funding

K1

65. Insurance/takaful, reinsurance/retakaful and pension funding, except
compulsory social security

K2

66. Activities auxiliary to financial service and insurance/ takaful activities

K3

L. Real estate activities
68. Real estate activities

L1

M. Professional, scientific and technical activities
69. Legal and accounting activities

M1

70. Activities of head offices; management consultancy activities

M2

71. Architectural and engineering activities; technical testing and analysis

M3

72. Scientific research and development

M4

73. Advertising and market research

M5

74. Other professional, scientific and technical activities

M6

75. Veterinary activities

M7

N. Administrative and support service activities
77. Rental and leasing activities

N1

78. Employment activities

N2

79. Travel agency, tour operator, reservation service and related activities

N3

80. Security and investigation activities

N4

81. Services to buildings and landscape activities

N5

82. Office administrative, office support and other business support activities

N6
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O. Public administration and defence; compulsory social security
84. Public administration and defence; compulsory social security

O1

P. Education
85. Education

P1

Q. Human health and social work activities
86. Human health activities

Q1

87. Residential care activities

Q2

88. Social work activities without accommodation

Q3

R. Arts, entertainment and recreation
90. Creative, arts and entertainment activities

R1

91. Libraries, archives, museums and other cultural activities

R2

92. Gambling and betting activities

R3

93. Sports activities and amusement and recreation activities

R4

S. Other service activities
94. Activities of membership organisations

S1

95. Repair of computers and personal and household goods

S2

96. Other personal service activities

S3
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TABLE K
Use ‘Answer Code’ in Table K for Columns 11, 12, and 13 in Section 1.
Q. What are the top-3 reasons that this position is hard-to-fill?
ANSWER
No or too few applicants generally
Applicants lack the required credential or certification
Applicants lack relevant job experience
Applicants lack the required technical or occupational skills
Applicants lack other required skills (e.g., time management, ability to
get along with others, teamwork, creativity, problem solving, reading,
writing, speaking, maths and logic, etc.)
Applicants’ expected compensation are beyond the market rate
We cannot afford to pay the market rate for the applicants
Other

ANSWER CODE
K1
K2
K3
K4
K5
K6
K7
Please write answer directly
in Columns 11, 12, and 13 in
Section 1

TABLE L
Use ‘Answer Code’ in Table L for Column 14 in Section 1.
Q. What is the minimum level of qualification needed for this position?
ANSWER
SPM or below
Diploma
Advanced Diploma
Bachelors
Masters
PhD
Other

ANSWER CODE
L1
L2
L3
L4
L5
L6
Please write answer directly
in Column 14 in Section 1
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TABLE M
Use ‘Answer Code’ in Table M for Columns 15, 16, and 17 in Section 1.
Q. What are the top-3 field(s) of study do you advertise for in this position?
ANSWER
Accounting and taxation
Agriculture, forestry and fishery
Applied science

ANSWER
CODE
M1
M2
M3

Architecture and town planning
Audio-visual techniques and media
production
Biology and biochemistry
Building
Chemical and process
Child care and youth services
Civil engineering
Computer science
Craft skills
Dental studies
Design
Domestic services
Economics
E&E engineering

M6
M7
M8
M9
M10
M11
M12
M13
M14
M15
M16
M17

Electricity and energy
Electronics and automation
Environmental protection
Environmental science
Finance, banking, insurance
Fine arts
Food processing
Hair and beauty services
History and archaeology

M18
M19
M20
M21
M22
M23
M24
M25
M26

Hotel, restaurant and catering

M27

Journalism and reporting
Languages

M28
M29

M4
M5

ANSWER
Marketing and advertising
Material engineering
Materials (wood, paper, plastic
and glass)
Mathematics
Mechanical engineering
Mechanics and metal work
Medicine
Mining and extraction
Motor vehicles, ships and aircraft
Music and performing arts
Nursing and caring
Occupational health and safety
Other medical services
Pharmacy
Philosophy and ethics
Political science and civics
Protection of persons and
property
Psychology
Religion
Secretarial and office work
Social work and counselling
Sociology and cultural studies
Sports
Statistics
Syariah Law
Teacher training & education
sciences
Textiles, clothes, footwear,
leather
Transport services
Travel, tourism and leisure

ANSWER
CODE
M33
M34
M35
M36
M37
M38
M39
M40
M41
M42
M43
M44
M45
M46
M47
M48
M49
M50
M51
M52
M53
M54
M55
M56
M57
M58
M59
M60
M61
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Law
Library, information, archive
Management and administration

M30
M31
M32

Veterinary
Wholesale and retail sales
Other

M62
M63
**

** Please write answer directly in Columns 15, 16, and 17 in Section 1
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TABLE N
Use ‘Answer Code’ in Table N for Columns 18, 19, and 20 in Section 1.
Q. What are the top-3 strategies your business or organisation has used to meet your labour needs for
this position?
ANSWER
Raising wages
Hiring less well qualified applicants
Expanding local recruitment efforts (e.g., wider distribution of job
opening, increased presence at career fairs, increased use of
recruitment firms, etc.)
Expanding international recruitment efforts
Increasing worker training
Establishing or expanding partnerships with education or training
providers focused on recruitment of graduates
Increasing worker hours or overtime
Convincing workers to delay retirement
Converting part-time workers to full time status
Hiring temporary or contracts workers
Outsourcing this job function
Resorting to automation of tasks performed by person in this
occupation
None
Others

ANSWER CODE
N1
N2
N3
N4
N5
N6
N7
N8
N9
N10
N11
N12
N13
Please write answer directly
in Columns 18, 19, and 20 in
Section 1
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TABLE O
Use ‘Answer Code’ in Table O for Columns 21, 22, and 23 in Section 1.
Q. What are the top-3 impacts to your business or organisation due to the difficulty of finding
qualified workers for this position?
ANSWER
Increased workload for current employees
Increased operational costs
Loss of revenue
Loss of business or orders to competitors
Difficulty in meeting customer service objectives
Difficulty in product or service quality objectives
Decreased ability to develop new products or services
Decreased ability to introduce technological or process upgrades
Decreased ability to set strategic objectives and/or plan for the future
None
Others

ANSWER CODE
O1
O2
O3
O4
O5
O6
O7
O8
O9
O10
Please write answer directly
in Columns 21, 22, and 23 in
Section 1

TABLE P
Use ‘Answer Code’ in Table P for Column 24 in Section 1.
Q. Do you think this position is more or less hard-to-fill than it was one year ago?
ANSWER
More hard-to-fill
Neither more nor less hard-to-fill
Less hard-to-fill
Unsure

ANSWER CODE
P1
P2
P3
P4
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APPENDIX 4: INDICATIVE CONSULTATION AGENDA
EMPLOYER CONSULTATION FORMAT
Duration: 90 minutes
Objective: To gain information on which occupations are hard-to-fill and why
Agenda:
• 5 minutes: Brief participants on the objectives of the consultation
• 15 minutes: Ask participants about general industry trends and if automation has shifted the
participants’ hiring patterns
• 60 minutes: Ask participants about occupations that are hard-to-fill
o 10 mins: List occupations participants find hard-to-fill
o 50 mins: Review each nominated occupation for 5-10 minutes by asking the same list of
consultation questions
▪ What are the reasons that this position is hard-to-fill?
▪ What are the strategies your industry/company have used to meet your labour
needs for this position?
▪ What level or levels of experience are required for advertised positions in this
occupation?
▪ What is the minimum education qualification needed for this position?
▪ Is there other relevant information that supports inclusion of this occupation on
the COL?
• 10 minutes: Ask participants if there is anything they would like to add in general or if they
agree/disagree with the nominated occupations
INDUSTRY ASSOCIATION CONSULTATION FORMAT
Duration: 90 minutes
Objective: To gain information on which occupations are hard-to-fill and why
Agenda:
• 5 minutes: Brief participants on the objectives of the consultation
• 15 minutes: Ask participants about general industry trends and if automation has shifted
employment trends in the industry
• 30 minutes: Ask participants about labour demand and supply in the industry
• 30 minutes: Ask participants about critical occupations in the industry
• 10 minutes: Ask participants if there is anything they would like to add in general or if they
agree/disagree with the nominated occupations
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APPENDIX 5: PRIORITY SECTORS OF CONSULTATIONS
MSIC Sector
Agriculture, Forestry and Fishing
Mining and Quarrying
Manufacturing
Electricity, Gas, Steam and Air Conditioning Supply
Water Supply; Sewerage, Waste Management and Remediation Activities
Construction
Wholesale and Retail Trade; Repair of Motor Vehicles and Motorcycles
Transportation and Storage
Accommodation and Food Service Activities
Information and Communication
Financial and Insurance/Takaful Activities
Real Estate Activities
Professional, Scientific and Technical Activities
Administrative and Support Service Activities
Education
Human Health and Social Work Activities
Arts, Entertainment and Recreation
Other Service Activities
Source: Authors.
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APPENDIX 6: CONSULTATION DATA COLLECTION TEMPLATE
Question
Occupation name
Job description/Key responsibilities
Proposed MASCO 4D
Proposed MASCO6D
Type of evidence
Association/Company name
Date of consultation
Industry/Sector

What are the reasons that this position is hard to fill?
What are the strategies your industry/company have
used to meet your labour needs for this position?
What different levels of experience is required for
the advertised positions?
What is the minimum level of qualification needed
for this position?
Other information

Description
[respondent-nominated job title]
[main job responsibilities as described by respondent]
[CSC assigned MASCO code, checked with MOHR MASCO
team as needed]
[CSC assigned MASCO code, checked with MOHR MASCO
team as needed
[Regulators/association representative/ association
members/ individual companies]
[name of association/company that nominated the
occupation]
[date]
[primary sector of business operations (or that of
members), classified according to Malaysia Standard
Industrial Classification (MSIC) 2008 section codes (1-digit
level)]
[respondent explanation of main reasons for hiring
difficulty; corresponds to CfE columns 11 – 13]
[respondent explanation of steps taken to address hiring
difficulty and its impacts; corresponds to CfE columns 18 –
20]
[< 2 years / 2 – 4 years / > 4 years; corresponds to CfE
columns 7 – 9]
[SPM or below / Diploma / Advanced Diploma / Bachelors /
Masters / PhD; corresponds to CfE column 14]
[Additional information that respondent providers as
evidence to support occupation’s inclusion on COL AND/OR
CSC notes]
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APPENDIX 7: SUMMARY OF CRITICAL OCCUPATIONS OVER TIME
2015/2016 COL

2016/2017 COL

2017/2018 COL

Code

Occupation

Code

Occupation

Code

Occupation

1211

Finance Manager

1211

Finance Manager

1211

Finance Manager

1213

Policy and Planning Manager

1213

Policy and Planning Manager

1213

Policy and Planning Manager

1214

Business Services Manager

1214

Business Services Manager

1214

Business Services Manager

1223

Research and Development Manager

1223

Research and Development Manager

1223

Research and Development Manager

1511

Information and Communications
Technology Manager

1511

Information and Communications Technology
Manager

1511

Information and Communications
Technology Manager

2114

Geologist and Geophysicist

2114

Geologist and Geophysicist

2114

Geologist and Geophysicist

2121

Mathematician, Actuary and Statistician

2121

Mathematician, Actuary and Statistician

2121

Mathematician, Actuary and Statistician

2141

Industrial and Production Engineer

2141

Industrial and Production Engineer

2141

Industrial and Production Engineer

2144

Mechanical Engineer

2144

Mechanical Engineer

2144

Mechanical Engineer

2146

Mining Engineer, Metallurgist and Related
Professional

2146

Mining Engineer, Metallurgist and Related
Professional

2149

Engineering Professional (Excluding
Electrotechnology) Not Elsewhere Classified

2149

Engineering Professional (Excluding
Electrotechnology) Not Elsewhere Classified

2146
2149

Mining Engineer, Metallurgist and
Related Professional
Engineering Professional (Excluding
Electrotechnology) Not Elsewhere
Classified

2151

Electrical Engineer

2151

Electrical Engineer

2151

Electrical Engineer

2152

Electronic Engineer

2152

Electronic Engineer

2152

Electronic Engineer

2153

Telecommunications Engineer

2153

Telecommunications Engineer

2153

Telecommunications Engineer

2182

Manufacturing Professional

2182

Manufacturing Professional

2182

Manufacturing Professional

2411

Accountant

2411

Accountant

2411

Accountant

2413

Financial Analyst

2413

Financial Analyst

2413

Financial Analyst

2511

Systems Analyst

2511

Systems Analyst

2511

Systems Analyst

2512

Software Developer

2512

Software Developer

2512

Software Developer
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2514

Applications Programmer

2514

Applications Programmer

2514

Applications Programmer

2519

Software and Applications Developer and
Analyst Not Elsewhere Classified

2519

Software and Applications Developer and
Analyst Not Elsewhere Classified

2519

Software and Applications Developer and
Analyst Not Elsewhere Classified

2521

Database Designer and Administrator

2521

Database Designer and Administrator

2521

Database Designers and Administrator

2522

Systems Administrator

2522

Systems Administrator

2522

Systems Administrator

2523

Computer Network Professional

2523

Computer Network Professional

2523

Computer Network Professional

3114

Electronics Engineering Technician

3114

Electronics Engineering Technician

3114

Electronics Engineering Technician

3115

Mechanical Engineering Technician

3115

Mechanical Engineering Technician

3115

Mechanical Engineering Technician

3321

Insurance Agent

3321

Insurance Agent

3321

Insurance Agent

2166

Graphic and Multimedia Designer

2166

Graphic and Multimedia Designer

1219

Business Services and Administration
Manager Not Elsewhere Classified

2412

Financial and Investment Adviser

2412

Financial and Investment Adviser

1323

Construction Manager

2421

Management and Organisation Analyst

2421

Management and Organisation Analyst

2113

Chemist

2529

Database and Network Professionals Not
Elsewhere Classified

2529

Database and Network Professionals Not
Elsewhere Classified

2212

Specialist Medical Practitioner

1215

Administrative Manager

1212

Human Resource Manager

2263

Environmental and Occupational Health and
Hygiene Professional

2423

Personnel and Careers Professional

1222

Advertising and Public Relations Manager

2426

Research and Development Professional

2431

Advertising and Marketing Professional

1322

Mining Manager

2432

Public Relations Professional

2611

Lawyer

1324

Supply, Distribution and Related Manager

3119

Physical and Engineering Science Technician
Not Elsewhere Classified

3311

Securities and Finance Dealer and Broker

2161

Building Architect

3122

Manufacturing Supervisor

3312

Credit and Loans Officer

2165

Cartographers and Surveyor

3123

Construction Supervisor

3313

Accounting Associate Professional

2844

Film, Stage and Related Directors and Producer

3322

Commercial Sales Agent

3512

Information and Communications
Technology User Support Technician

3315

Valuers and Loss Assessor

3323

Buyer

2142

Civil Engineer

1121

Managing Director and Chief Executive

3513

Computer Network and Systems Technician

2145

Chemical Engineer

1221

Sales and Marketing Manager

7233

Agricultural and Industrial Machinery
Mechanic and Repairer

3257

Environmental and Occupational Health
Inspector and Associate

1321

Manufacturing Manager

7412

Electrical Mechanic and Fitter
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2171

Ships Engineer

8141

Rubber Products Machine Operator

2173

Aircraft Pilots and Related Professional

8189

Stationary Plant and Machine Operator Not
Elsewhere Classified

8332

Heavy Truck and Lorry Driver

2171

Ships Engineer
Aircraft Pilots and Related Professional

2311
2434

University and Higher Education Professional
Teacher
Information and Communications Technology
(ICT) Sales Professional

3113

Electrical Engineering Technician

2173

3151

Aircraft Technician

2311
2434

University and Higher Education
Professional Teacher
Information and Communications
Technology (ICT) Sales Professional

3151

Aircraft Technician

3113

Electrical Engineering Technician

1121

Managing Directors and Chief Executive

1221

Sales and Marketing Manager

1321

Manufacturing Manager

1324

Supply, Distribution and Related Manager

2142

Civil Engineer

2145

Chemical Engineer
Environmental and Occupational Health
Inspector and Associate

3257
2015/2016 only
2016/2017 only
2017/2018 only
2015/2016 & 2016/2017
2015/2016 & 2017/2018
2016/2017 & 2017/2018
2015/2016 & 2016/2017 & 2017/2018
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No.
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

Ministry/ Agency/ Organisation/ Association/ Regulator
Actuarial Society of Malaysia (ASM)
Agensi Inovasi Malaysia (AIM)
Asian Institute of Finance (AIF)
Association of Marine Industries of Malaysia (AMIM)
Association of Private Hospital Malaysia (APHM)
Australian Department of Industry and Science
Bioeconomy Corporation
Board of Quantity Surveyors Malaysia (BQSM)
Board of Town Planners (LPBM)
Department of Manpower (JTM)
Department of Skills Development (JPK)
Department of Statistics Malaysia (DOSM)
Economic Planning Unit (EPU)
Fisheries Development Authority of Malaysia (LKIM)
Flinders University Australia
Food & Hotel Malaysia Exhibition (FHM) 2017 – organised by Malaysian Exhibition Services
Sdn Bhd (MES)
Graphic Design Association of Malaysia (wREGA)
Human Resources Development Fund (HRDF)
Institute of Labour Market Information and Analysis (ILMIA)
International College of Music (ICOM)
IPSOS Business Consulting (Malaysia)
JobsMalaysia
Johor Sand & Granite Lorry Operators' Association
Life Insurance Association of Malaysia (LIAM)
Malaysia Engineering Oil & Gas Engineering Council (MOGEC)
Malaysia Glass Association (MGA)
Malaysia Investment Development Authority (MIDA)
Malaysia Mobile Crane Owner's Association (MMCOA)
Malaysia Petroleum Resources Corporation (MPRC)
Malaysia Retailer Association (MRA)
Malaysia Association of Energy Service Companies (MAESCO)
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32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74

Malaysian Agricultural Research and Development Institute (MARDI)
Malaysian Association of Convention and Exhibition Organisers and Suppliers (MACEOS)
Malaysian Association of Hotels (MAH)
Malaysian Association of Medical Assistants (MAMA)
Malaysian Association of Wellness & Spa (MAWSPA)
Malaysian Communications and Multimedia Commission (MCMC)
Malaysian Digital Economy Corporation (MDEC)
Malaysian Fisheries Society (MFS)
Malaysian Footwear Manufacturers' Association (MFMA)
Malaysian Institute of Accountants (MIA)
Malaysian Institute of Architects (PAM)
Malaysian Institute of Chemistry (IKM)
Malaysian Institute of Human Resource Management (MIHRM)
Malaysian Institute of Planners (MIP)
Malaysian Medical Association (MMA)
Malaysian Oil & Gas Services Council (MOGSC)
Malaysian Organisation of Pharmaceutical Industries (MOPI)
Malaysian Physiotherapy Association (MPA)
Malaysian Plastics Manufacturers Association (MPMA)
Malaysian Qualifying Agency (MQA)
Malaysian Rubber Board (MRB)
Malaysian Rubber Products Manufacturers Association (MRPMA)
Malaysian Shipowners' Association (MASA)
Malaysian Takaful Association (MTA)
Malaysian Textile and Apparel Centre (MATAC)
Malaysian Woodworking Machinery Association (MWMA)
Ministry of Agriculture and Agro-based Industry (KPIAT)
Ministry of Communication and Multimedia (KKMM)
Ministry of Energy, Green Technology and Water (KeTTHA)
Ministry of Health (MOH)
Ministry of Higher Education (MOHE)
Ministry of Human Resources (MOHR)
Ministry of International Trade and Industry (MITI)
Ministry of Plantation Industries and Commodities (KPPK)
Ministry of Transport (MOT)
Ministry of Youth and Sports (KBS)
Music Authors Copyright Protection Berhad (MACP)
National Aerospace Industry Coordinating Office (NAICO)
National Association of Early Childhood Care and Education Malaysia (NAECCEM)
National ICT Association of Malaysia (PIKOM)
Penang Chefs Association (PCA)
Pengurusan Air Selangor Sdn. Bhd
Performance Management and Delivery Unit (PEMANDU)
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75
76
77
78
79
80
81
82
83
84
85

Public Services Department (JPA)
Recording Industry Association of Malaysia (RIM)
Royal Institution of Surveyors Malaysia (RISM)
Scientific and Industrial Research Institute of Malaysia (SIRIM)
Security Services Association of Malaysia (PPKKM)
Suruhanjaya Tenaga (Energy Commission)
The Board of Valuers, Appraiser and Estate Agents Malaysia (LPPEH)
The Electrical and Electronics Association of Malaysia (TEEAM)
The Malaysian Insurance Institute (MII)
UK Migration Advisory Committee (UKMAC)
World Bank Group

[END OF REPORT]
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