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Users’ Guide

Indonesia’s Occupational Employment
Outlook 2020 analyzes the results of
a pilot survey designed to retrieve de-
tailed information on Indonesia’s short-
term occupational dynamics with the
objective of informing workforce de-
velopment policy and the population
in general about the future demand for
skills. The pilot Occupational Employ-
ment and Vacancy Survey (OEVS) was
designed based on lessons from best
practices in high-income countries as a
proof of concept before institutionaliz-
ing a full-scale survey in the country.

The analysis is presented in two com-
panion reports: the Technical Report,
which is presented here, and the Short-
Term Occupational Prospects Report.
Depending on the need, the reports
can be used jointly or separately. The
reports include cross-references for
users who would benefit from the in-
formation in both of them. The OEVS
will be used mainly to feed an online
labor market information platform to
be developed by the government of In-
donesia, with multiple search functions
and in combination with other data
sources currently being developed.
These reports provide the methodolog-
ical description and a preview of results
that could later form the platform.

The Technical Report is directed to
policy makers and researchers. It de-
scribes the contribution of the data
to evidence-based workforce devel-
opment policy, best practices used in
design of the OEVS instrument, and
technical features of the survey. It de-
scribes the data and the overall results
in a highly aggregated manner to sum-
marize the main findings, including a
short quality assessment drawn from
the comparison of selected variables
with other official data sources. Final-
ly, it illustrates the underlying channels
that could generate the observed pat-
terns, explored through a combination
of theory and qualitative analysis.

The Short-Term Occupational Pros-
pects Report is directed to a wider

Indonesia’s Occupational Employment Outlook

audience of policy makers and practi-
tioners involved in career guidance and
job search counseling. It is intended to
help these practitioners to inform end
users such as students and job seek-
ers about which jobs have more aus-
picious prospects in the short term. It
is designed as a statistical bulletin and
it presents the complete list of occu-
pations with the indicators that led to
the conclusion about their short-term
prospects. The indicators are present-
ed in absolute numbers and in rankings
for each occupation to allow practi-
tioners to grasp quickly the short-term
dynamics of an occupation. The report
includes a short technical description
on how to make sense of the wealth of
information provided.

To take into account the potential di-
rect consumption of information by
end users, results are presented in an
easily digestible manner. Figure 1.2 in
the Short-Term Occupational Prospects
Report lists the 42 occupations identi-
fied as bright—occupations with good
short-term prospects based on all
computed indicators—and the 90 oc-
cupations identified as dim—occupa-
tions with poor short-term prospects.
Individuals can consult these reports
to inform their educational investments
and to discuss with their counselors the
fields of study and education cours-
es associated with a given occupation.
More generally, the results presented in
the Short-Term Occupational Prospects
Report and, more specifically, in table
4.1 and appendix D aim to facilitate the
counseling task of practitioners and
to inform the design of the online la-
bor market information platform. Box 1
provides suggestions for how to con-
sult the two reports, depending on the
user’s interests and needs.

It is very important to recognize that
the data collection for the OEVS was
completed just before the COVID-19
outbreak. The crisis triggered by the
pandemic is creating a break in trends,
which may affect the validity of the as-
sumptions and estimates.

Technical Report
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Suggested reading of the Two Reports Based on Audience

Policy makers

Policy makers interested in evidence-based workforce development policy
should consult both reports.

Policy makers interested in understanding the design of the OEVS and its uses
for policy making in other countries should consult sections 1 (introduction) and
2 (methodology) and appendixes A and H in the Technical Report.

Policy makers interested in understanding the methdology for classifying oc-
cupations as bright or dim should consult section 4 (short-term occupational
dynamics) and appendix C in the Technical Report and sections 1 (main messag-
es), 3 (indicators) and 4 (Short-Term Occupational Prospects) in the Short-Term
Occupational Prospects Report.

Policy makers interested in knowing which occupations have better short-term
prospects should consult section 1 (main messages) and appendix C in the
Short-Term Occupational Prospects Report.

Practitioners

Practitioners should consult section 1 (main messages) and 4 (indicators) in the
Short-Term Occupational Prospects Report, which provide background infor-
mation, and table 4.1, which summarizes the profile of each occupation sorted
by KBJI. Such information will help them to answer questions about whether
an occupation has good or poor prospects and what are the potential risks of
investing in it, based on observed short-term dynamics.

Practitioners interested in knowing the rankings in terms of job creation should
consult appendix C in the Short-Term Occupational Prospects Report.

The Ministry of Manpower and Ministry of Education and Culture should dis-
seminate these reports among practitioners and provide further training, if
necessary.

Students
and parents

Students should consult figure 1.1 and table 4.1 in the Short-Term Occupational
Prospects Report or companion infographics.

All students should talk to a career counselor to gather information on the fields
of study associated with the occupations that have bright career prospects.

|
Job seekers
and workers

Job seekers and workers interested in investing further in education should
consult figure 1.1 and table 4.1 in the Short-Term Occupational Prospects Report
or companion infographics.

All job seekers and workers should consult with a job counselor to gather infor-
mation on the training opportunities associated with the occupations that have
bright career prospects.



1. Introduction

Economic growth is not just a number
that matters to politicians and econo-
mists. Embedded in economic growth
is a structural transformation that
changes the way we work, the way we
live. It changes the skills that firms de-
mand and changes the human capital
investments of students and workers.
Knowing the occupations and skills of
today—let alone those of the future—
is fundamental for continuing to grow
and for reducing poverty and income
inequality, most of which stems from
labor market disparities.

The twin global forces of the onset of
the Fourth Industrial Revolution and
COVID-19 pandemic will most likely ex-
acerbate these changes and the need
to understand skills and occupation-
al demand. As Indonesia phases out
of this crisis, it will enter into a “new
normal” characterized by a new way of
producing and consuming goods and
services. Global value chains and pro-
duction processes will need to adjust
to the lingering mitigation measures
and to new measures needed to pre-
pare us to deal with potential new pan-
demics. Moreover, low-skilled workers
and youth will likely have more need to
upskill and reskill to catch up with the
upcoming changes.
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Developing the skills and capabilities
of the Indonesian workforce are key
drivers of economic growth, individual
wellbeing and societal cohesion. These
could be achieved through education,
long-life learning at the job, at school
or at home, online or in a classroom,
through formal training or ad-hoc. It
is becoming widely agreed that the
Fourth Industrial Revolution (4IR) and
the COVID-19 crisis are carrying in the
possibility of mass job displacement,
undermining skills shortages, and a
race between human and artificial in-
telligence that moves at different pace
all over the world. The success of the
next decade will hence hinge on suc-
cessful leadership of governments and
the private sector to maintain the pace
of skill accumulation to satisfy the de-
mand of the changing world of work!

Short-term occupational employment
predictions are critical to monitor, in a
reliable manner, the implications of the
structural transformation on the labor
market. Short-term predictions of the
occupational demand are important for
policy makers and the general public
investing in education and a critical el-
ement of the labor market information
system (LMIS). They inform the design
of policies and programs, allowing the
skills system to adjust to the ongoing
changes in the employment structure.
They inform educational and training
investment of students, workers, and
employers, to maximize the returns of
those investments. Over time, as the
information system consolidates, they
could contribute to producing long-
term forecasting of implications of de-
mographic changes in employment.

This report, the Indonesia’s Occupa-
tional Employment Outlook (IOEO)
2020, explains why an occupational
demand study is needed, the meth-
odology used to collect data, and it
includes a broad analysis of occupa-
tional demand. It provides short-term
predictions of the changes in occupa-
tional employment demand stemming
from the structural transformation. The
predictions result from the analysis of
ten indicators that capture both dy-
namic and static dimensions of occu-
pational demand in Indonesia and are

Introduction

based on data from a new pilot survey
designed with this objective. The IOEO
produces a score that classifies occu-
pations into bright, dim, flagged, and
stable based on their short-term pros-
pects. The Occupational Prospects re-
port conforms a statistical annex with
a rich description of the demand of
all occupations in sectors and regions
covered by the sample.

Indonesia’s workforce is becoming
more skilled, but signs of skills mis-
matches are emerging in this process.
Even though formal education levels
have increased during the past decade,
the education system is not develop-
ing the quality of learning and skills
that the private sector in Indonesia de-
mands and needs to be competitive
with high-income countries. There are
three clear signs of skills mismatches.
First, employers report having difficulty
hiring high-skilled workers.2 Second, the
unemployment rate for youth is rising.
In 2019 it was three times that of the
working-age population (18.9 percent vs.
5.3 percent) and the unemployment rate
among vocational school graduates was
almost twice (10.4 percent). Moreover,
the unemployment rate is high among all
senior and vocational high school grad-
uates as well as among workers with a
tertiary education; although these per-
sons who have higher wage aspirations
and can usually afford spending more
time on job search.

As a result of the structural transfor-
mation, workers reallocate to more
productive, higher-wage sectors.
During the past decade, employment
has shifted away from agriculture and
toward manufacturing and services. In
2007 the agriculture sector employed
41 percent of the workforce. Between
2009 and 2019, the agricultural sector
reduced the percentage of the total
workforce it employed from 39.7 to 33
percent, shifting the workforce towards
more productive sectors. Employment
in the service sector increased by 17.8
percentage points (from 41.5 to 59.3
percent) and in the manufacturing
sector by 9.5 percentage points (from
18.8 to 28.3 percent). Higher real medi-
an wages, which increased 63 percent
between 2009 and 2019, is the usual
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mechanism triggering these shifts to-
ward more productive sectors in com-
petitive labor markets.® In addition,
similar shifts occur due to allocative
efficiency gains. Workers move from
less to more productive firms with-
in a sector, who due to technological
improvements pay better and may de-
mand different skills.

Most workers in Indonesia are em-
ployed in semi-skilled occupations,
although this share is declining.* In-
donesia continues to live a structur-
al transformation moving away from
agriculture.’ Between 2007 and 2017,
the percentage of semi-skilled jobs
decreased from 74.5 percent to 69.1
percent. This reduction was driv-
en, in part, by the adoption of new
technologies that replaced occupa-
tions with a high content of routine
manual tasks (World Bank and CMEA
2020). It also was the result of a de-
terioration in the quality of the edu-
cation system for this segment of the
workforce. At the same time, while
the share of low-skilled jobs almost
didn’t change (from 18.1 percent

to 18.9 percent), the share of high-
skilled jobs almost doubled (from
7.4 percent to 12.0 percent) (figure
1.1). Since only 12.1 percent of work-
ers have a tertiary education, skills
shortages are building up.

In the future, investments in human
capital will require more from the In-
donesian population. Achieving a high
school diploma will not guarantee a pro-
ductive working life. Workers will need
to invest in skills demanded by the pri-
vate sector and in training and retraining
as the content of job tasks changes or
as some occupations appear while oth-
ers disappear. This means that employ-
ers and workers will need to pay close
attention to the occupations in demand
and to the skills needed to carry them
out. Since employers are also investing
too little in training,® the government
of Indonesia (Gol) has a role to play in
providing information and incentives to
help employers and students to make
sound investment decisions.

Addressing mismatches—in partic-
ular, skills shortages—is critical, as

In the last years, middle skilled jobs have started to be replaced

with high skilled jobs

A- Distribution of jobs by skill group,
2007-2017
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Source: World Bank calculations based on National Labor Force Survey (Sakernas).
Note: For consistency, the graphs present statistics up to 2017 due to changes in the KBJI version in the

datasets.
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mismatches negatively affect output,
productivity, competitiveness, and in-
novation. Mismatches of skills and
qualifications could be of many types—
horizonal or vertical.” Skills shortag-
es are the most common mismatches
in Indonesia. They have many causes,
which are summarized in table 1.1.

To ameliorate these mismatches, the
Gol is committed to developing the la-
bor market information needed to in-
form both public policies and private/
individual decisions regarding skills
investments. Currently, labor market
information is scarce, scattered across
different government websites, and it is

not catered to private audiences. More
broadly, the labor market information
system has been assessed as a basic
to intermediate one in comparison with
more mature systems (World Bank,
2020). The Gol is undertaking sever-
al activities to revamp its labor mar-
ket information system, giving priority
to developing a comprehensive online
platform. The new platform will include
a wealth of information on labor market
trends, occupations on demand, skills
needed in those occupations, and spe-
cialized application programming inter-
faces for students and job seekers to
understand where best to place their
investments in human capital given

1 .1

Skills mismatches and its causes

MISMATCH

CAUSES

Inadequate labor
market information

Indonesian workers mainly find jobs through informal net-
works rather than through formal messaging boards, job
announcements, or job-matching services. This indicates
that there is room to strengthen existing labor market
information systems and intermediation services, both
public and private.

Low quantity and
quality of education

Only 65 percent of Indonesian workers have completed
senior secondary school, indicating a relatively low level
of education. In recent decades, enrollment in upper-sec-
ondary education has increased substantially, suggesting
that future generations will be better educated. However,
Indonesia still suffers from poor-quality schooling. Based
on scores from the Organisation for Economic Co-oper-
ation and Development’s (OECD’s) Programme for Inter-
national Student Assessment (PISA), more than half of
Indonesian students do not possess adequate skills to
compete in the labor market.

Limited
opportunities for
on-the-job training

According to the World Bank’s Labor Market Stakeholders’
Perception Survey 2016, only one-third of medium firms
provide training to workers. Additionally, of the large firms
that are required by Indonesian labor regulations to pro-
vide worker training, one-third fail to comply.

High labor mobility
costs

Recent evidence shows that higher housing prices and a
rising minimum wage have made it harder for workers to
find jobs after negative economic shocks.

Structural changes
and rapid techno-
logical development

The Indonesian economy is transitioning from an agricul-
ture-based economy toward a more manufacturing-based
and service-led economy. This transition, coupled with
the quick adoption of new technology, might lead to skills
imbalances during market adjustment.

Source: Taken from CMEA and World Bank 2020.

Introduction
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their aptitudes and the labor market
prospects (see World Bank, 2020).

A critical part of the efforts in devel-
oping the platform that caters labor
market information to the general
public is the collection, analysis, and
dissemination of relevant data. How-
ever, Gol counts with limited data
sources to carry out this task ade-
quately. The vast majority of the la-
bor market information results from
the analysis of the labor force survey
and the economic census data. These
sources are usually complemented

by ad-hoc surveys from think tanks,
the research community and donors,
but they are not institutionalized nor
designed to inform the public. To ad-
dress the data gaps, the Gol and the
World Bank are piloting a series of data
tools, adapted from best practices im-
plemented in high-income countries
(box 1.1). Mirroring this report, each of
these pilots, their methodologies and
main results are discussed in individu-
al reports which aim to inform the Gol
efforts in developing labor market in-
telligence dashboard planned for the
new platform.

E 1 .1

Indonesia’s Skills Monitoring System

Indonesia’s Occupational Employment Outlook is one of four current initia-
tives, supported by the World Bank, to collect relevant labor market data
to be used by the labor market information platform planned by the Minis-
try of Manpower. These four tools are complementary techniques aimed at
providing a thorough and comprehensive understanding of Indonesia’s skills
supply and demand. The following are the other three initiatives:

¢ Indonesia’s Critical Occupations List (COL), implemented in collabora-
tion with the Coordinating Ministry of Economic Affairs (CMEA), draws
on international best practices from Australia, Malaysia, and the United
Kingdom. Internationally, COLs have been used to create targeted edu-
cation and migration policies that address critical skills gaps. Indonesia’s
COL identifies a list of occupations that meet two criteria: (a) they are in
short supply and (b) they are strategic for the Indonesian economy. The
COL contains 35 occupations, which represent jobs from sectors such
as manufacturing, telecommunication and information technology (IT),
accommodation and food services, construction, information and com-
munication technology (ICT), and other professional scientific services.
The COL methodology relies on existing data sources and consultations
with employers. Given its scope and cost, it can (and should) be repeated

on a yearly basis.

¢ Indonesia’s Occupational Tasks and Skills (IndOTaSk) is a pilot survey
that looks at the skills needed to carry out occupations in high demand.
The pilot instrument adjusts selected modules of the US O*NET mod-
el—a database describing the skills, capacities and other workers re-
quirements for almost a thousand occupations in the US—to Indonesia’s
context. IndOTaSk collects information on tasks performed and skills
needed in 50 high-demand occupations, selected from the COL and In-
donesia Occupational Employment Outlook.

e Online Vacancies Outlook collects online data on vacancies and skills
demanded at the occupational level for up to 25 job boards and 100 em-
ployer sites in Indonesia. It allows real-time data analysis and provides
a more granular description of the skills demanded for occupations with
online postings. This tool is designed to complement, not replace, other
initiatives, since more highly skilled, formal jobs are more likely to be

found online.

Indonesia’s Occupational Employment Outlook
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All of these initiatives form a data toolbox to develop the labor market infor-
mation dashboard and career guidance functions of the LMIS. They provide
information for job seekers and employers about skills and occupations that
are in demand. Moreover, these functions contribute to supporting work-
force development and for helping policy makers to determine where in-
vestments should be made with regard to training programs and incentives

for apprenticeship programs.

Finally, the World Bank is preparing another companion report with recom-
mendations on the development of labor market information dashboard,
that will combine the above mentioned and other. That report will provide
encompassing lessons from the four pilot data collection efforts.

This Technical Report describes the
methodology used for developing the
Occupational Employment and Vacan-
cy Survey (OEVS) pilot and illustrates
potential data applications. It comple-
ments the Short-Term Occupational
Prospects Report, which presents oc-
cupational statistics for all surveyed
occupations at a more disaggregated
level—the 4-digit Indonesian Standard
Classification of Occupations (Klas-
ifikasi Baku Jenis Pekerjaan Indonesia
[KBJI]) and is intended for both end us-
ers and practitioners, as well as policy
makers. The OEVS pilot was developed
as a proof of concept to be scaled up by
the government of Indonesia. It is de-
signed as a hybrid instrument between
an occupational employment and wage
structure survey and a vacancy survey.
The following section describes the de-
tails of the methodological approach
implemented.

The report introduces the Short-Term
Occupational Prospects Score that is
used to identify the occupations with
better employment prospects. The
companion report discusses in detail
10 indicators of occupational demand
at different levels of specificity (1-, 2-,
3-, and 4-digit levels). These indicators
have been carefully selected to as-
sess the current state of occupations
in Indonesia and must be interpreted
holistically.® A score synthesizes the
information stemming from these var-

Introduction

ious indicators and categorizes 4-digit
level occupations into bright, dim, sta-
ble, and flagged. The score should be
interpreted as the short-term projec-
tions of occupational demand. Under
the assumption that the demand for
occupations changes relatively slow-
ly over time,® the indicators described
below can be thought of as short-term
projections.

The most important message from the
analysis is that occupations assessed
to have bright employment prospects in
Indonesia are not necessarily found in
high-value-added sectors or require high
level of qualifications. While it is true
that occupations with bright employ-
ment prospects pay higher wages, are
most likely demanded in high-value-add-
ed services and manufacturing sectors,
and by large firms, this is not the rule
as it happens in other countries. Nine of
the 42 occupations classified as bright in
this report, are demanded by firms oper-
ating in low-value-added sectors, which
tend to be small and informal. 18 of the
42 bright occupations have only minimal
education requirements—even if they are
demanded by firms in high-value-added
sectors. This important result suggests
that Indonesia still have a long way to go
in terms of the structural transformation
of the economy and its implications for
the labor market. In this process, it will
be fundamental to lift demand- and sup-
ply-side constraints simultaneously.



2. Methodology
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Occupational Demand Surveys are a Central Element of Labor

Market Information Systems

The OEVS is part of a proposed data
toolbox that aims to monitor long-
term trends in labor demand in a com-
prehensive yet granular manner. More
specifically, the OEVS provides data
that are used to produce short-term
occupational prospects scores that,
over time, can feed long-term projec-
tions to capture demographic changes.
It collects granular data on the stock
and flow of employment in narrow-
ly defined occupations, with a level of
precision not available in other survey
instruments. When scaled up, the data
can help to answer a range of ques-
tions: What are the most common jobs
in Indonesia? How much is the labor
demand increasing across narrowly
defined occupations? In which regions
and sectors are occupations with bright
prospects expanding and in which ones
are occupations with dim prospects
severely contracting?

Countries invest in this type of occupa-
tional demand surveys because moni-
toring the demand for occupations is an
essential part of the labor market infor-
mation system (LMIS) and of workforce
development policy. Most countries

carry out data collection exercises like
this on a regular basis. Some coun-
tries use traditional data sources (sur-
veys, censuses, administrative data),
and some complement these sources
with real-time big data (online vacancy
data). The answers to the above ques-
tions are therefore updated frequent-
ly. Once the data tools are established,
several rounds of occupational data
can be used to estimate medium- and
long-term labor demand.

The consumers of labor market in-
formation are multiple, compris-
ing students, workers, firms, policy
makers, and practitioners involved in
career guidance and job counseling.
The data need to be analyzed and
prepared so that they can be digest-
ed by each of these users. Usually
this responsibility falls to the labor
market observatory (LMO).°® LMOs
work with researchers, statisticians,
psychologists, marketing specialists,
and communicators to present the
information in the most appropriate
manner to that audience. Box 2.1 de-
scribes some of the experiences with
LMOs around the world.

E 2 .1

Examples of Labor Market Observatories around the World

Labor market observatories (LMOs) aggregate, analyze, and curate informa-
tion on trends in the labor market to help potential and current students,
job seekers, training providers, employers, and policy makers to make in-
formed decisions related to skills development. They analyze and moni-
tor trends in labor supply and demand to identify mismatches. To function
properly, LMOs should have access to labor market data from diverse sourc-
es, collaborate with other agencies, have a sound statistical infrastructure,
and respond to the demands of their users. The following are internationally

recognized examples of LMOs:

Mi Futuro (Chile) collects information from education institutions on grad-
uate outcomes and pairs it with data from tax and pension administrations
to provide publicly available information on the incomes of graduates of

professional and technical programs.

The Sistema Nacional de Informacién de Educacion Superior (SNIES) and
Observatorio Laboral para la Educacion (OLE) (Colombia) provide informa-
tion to help families to evaluate the quality and potential benefits of various
courses of study. SNIES is a comprehensive information system on higher
education, and OLE provides information on the characteristics of gradu-
ates and labor market outcomes (income and employability).

Indonesia’s Occupational Employment Outlook
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Labor Market Information Portal (Australia) contains up-to-date labor mar-
ket data at the national, state, regional, and local levels to help people to
understand their local labor market.

Direction de lanimation de la recherche, des études et des statistiques
(France) analyzes labor market data and produces studies and statistics on
the areas of work, employment, and vocational training.

Occupational Employment Statistics (United States), a program of the US
Department of Labor, produces employment and wage estimates annually
for more than 800 occupations at the national, state, and metropolitan/
nonmetropolitan areas. National estimates of occupations for specific in-
dustries are also available.

Denmark Employment Statistics (Denmark) produces labor market statis-
tics and analysis using a wide variety of data sources (municipalities, job
centers, business registries, social welfare, and immigration). Time series
can be customized by, for example, gender, age, and region.

Skills Panorama (European Centre for the Development of Vocational Train-
ing [CEDEFOP]) is an online tool offering data, information, and intelligence
on the skills needed in countries, occupations, and sectors across the Eu-
ropean Union member states. It pools several databases to monitor skills
and jobs, including CEDEFOP’s Skills Forecast, European Jobs Monitor, and
Skills and Job Survey, the European Union’s Labor Force Survey, and the
OECD’s Programme for the International Assessment of Adult Competencies
and PISA, among others.

Source: Based on information from Rutkowski, de Paz, and Levine 2018; Sorensen and Mas 2016.

In particular, policy makers use the data
for designing and monitoring workforce
development policies and programs. At
the highest level, the data are an input
to the design of overall growth policy
and efforts to address any constraints
on the growth of labor supply and de-
mand for priority economic sectors.
The information can influence budget-
ary planning to make sure that the ed-
ucation system is ready to serve those
education fields associated with the
occupations that are in high demand. It
can also inform the design of financial
incentives for firms, students, and job
seekers to invest in education and train-
ing in the areas that are in demand. At
the working level, career guidance and
job search counselors can use this in-
formation to provide sound advice to
youth and job seekers on education and
training decisions and job search efforts.

Shifts in occupational demand can be
measured through different types of
data tools, each of them with strengths
and weaknesses. The most common
type of survey used for this purpose
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is an occupational employment and
structure survey or a structural em-
ployment survey. These surveys seek
to describe the occupational structure
of firms, looking at narrowly defined
occupations (usually at 4 digits of the
occupational classification), and collect
information on employment, wages,
and education. They complement other
firm and household surveys and are the
main source of information for employ-
ment projections. Data tools should be
assessed in a holistic manner, as they
complement one another.

Firm-level surveys are best suited to
monitor occupational employment dy-
namics. First, employers know well the
occupations needed to produce a given
output. Hence, they know the increas-
es and decreases in employment that
occurred in the recent past and have
plans about changes in the near fu-
ture. This information can be linked to
firm characteristics to understand the
underlying processes that could lead
to those changes (see section 5 on
the drivers of short-term occupational
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prospects). For example, an occupation
could be increasing due to the intro-
duction of a new technology in a firm,
or an occupation could be disappearing
due to the firm’s integration in a global
value chain that leads to the replace-
ment of part of the production process.

In addition, firm surveys can be de-
signed to cover the whole economy or
key sectors. Some countries like the
United States collect firm data to make
it representative of the whole economy;
others like Singapore do it only for pri-
ority sectors. While it is always desir-
able to have data representative of the
country, flexibility is important because
these surveys can be costly to imple-
ment. They are long because they need
to cover the occupational structure
of the firm; they need to encompass
a large sample to have enough statis-
tical power to measure occupational
demand accurately at the industry and
local geographical level. Depending on
the main objective of the survey, having
sectoral surveys could be a reasonable
compromise and could lead to differ-
ent implementation arrangements. For
example, in Singapore, the data collec-
tion of the sectoral occupational and
skills demand surveys is the duty of
the council responsible for the sectoral
skills. In the United States, the Bureau
of Labor Statistics (BLS) has this duty.

The main disadvantage of firm surveys
is that they might miss the informal
economy. Similar to other firm sur-
veys, the sampling frame of occupa-
tional employment and wage structure
surveys is drawn from economic cen-
suses that might miss informal firms—
that is, firms not officially registered
to conduct business. The severity of
this omission varies from country to
country, depending on the level of in-
formality and the coverage of the infor-
mal sector in the economic census. For
example, Indonesia’s economic census
provides good coverage of non-agricul-
tural formal and informal enterprises.
The good news is that the severity of
the bias can be measured by compar-
ing the percentage of the workforce
that is covered by this type of survey
vis-a-vis the workforce as measured by
population and labor force surveys.

Indonesia’s Occupational Employment Outlook

Occupational employment and wage
surveys are usually complemented by
other surveys. These surveys include
(a) vacancy surveys that capture short-
term dynamics in employment and
which are usually not disaggregated
by occupations; (b) education require-
ment surveys that further explore the
educational needs of occupations; (c)
skills surveys that aim to measure not
only the qualifications needed to com-
plete a job in a certain occupation but
also the skills content of the tasks em-
bedded in it; (d) employer-employee
surveys to further explore the links be-
tween the skills and productivity; and
(e) longitudinal data for labor force and
employer-employee surveys to explore
transitions and career maps. Countries
that collect these surveys at the na-
tional level usually have each of these
specialized instruments. Other coun-
tries that collect data at the sectoral
level develop hybrid surveys that cover
many of the above dimensions in one
survey instrument.

Appendix A discusses the best practic-
es around the world of these types of
surveys.

Indonesia Occupational
Employment and Vacancy
Survey

The OEVS was designed to track shifts
in occupational demand, identify oc-
cupations that are major sources of
employment, observe occupational
growth or contraction and produce
short-term predictions. The design of
the OEVS draws on the experiences
of the OES and JOLTS in the United
States. It is a mixture of a structure
employment survey and a vacancy
survey and has also drawn on the ex-
perience of similar hybrid surveys in
Georgia and Mongolia. This survey is
one of various instruments that are
being piloted to test concepts and to
develop a comprehensive data collec-
tion toolbox for Indonesia’s workforce
development planning.

The OEVS collects information on firms’
current employment and short-term
demand changes at the occupational
level. Questions include firms’ charac-

Technical Report
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teristics (including sector at the 5-digit
KBLI), current employment description
(for example, type of contracts and em-
ployees), information on the stock of
employment by occupation (including
education level and wages), information
on employment flows by occupation
(including unopened vacancies, current
opened vacancies, hiring needs and dif-
ficulty within the last year, employment
growth and contraction within the last
year, and planned employment growth
and contraction within the next year),
and firms’ training practices (Appendix
H contains the full questionnaire). Oc-
cupations are coded at the 4-digit level
using 2014 KBJI.

The OEVS is a representative sam-
ple of selected economic sub-groups
in selected regions of Indonesia. The
economic sub-groups are spread
among (a) selected high-value-added
services; (b) low-value-added services
strategic for Indonesia’s growth; and
(c) the manufacturing industry." These
sectors were selected because they
are aligned with the priority sectors for
Indonesian growth: the manufacturing
sector is a creator of good jobs and
tourism is a generator of a large share
of jobs, even if low-skilled. Box 2.2
provides the details of the sampling
frame, sample size, other data collec-
tion features.

E 2.2

Features of the survey design and data collection

The sample frame was constructed using the 2016 Economic Census Listing
Directory for the services group and the 2017 Medium and Large Manufactur-
ing Survey Directory for the manufacturing group. The sample was designed
to be representative at the subgroup level, with stratification according to
economic activity (KBLI code), geographic coverage, and business scale (using
the Statistics Indonesia [BPS] definition of micro, small, medium, and large

enterprises).

The sampling parameter used to calculate the sample size was the antici-
pated proportion of the vacancy rate. It was hypothetically set at 5 percent,
benchmarking other countries with available vacancy rates since Indonesia
does not have a vacancy rate yet. It used a two-stage sampling method with
a reliability level of 95% (), an anticipated response rate of 80 percent, and a
margin of error of 2 percent12 In the first stage districts were selected ac-
cording to multivariate probability proportional to size (MPPS); in the second
stage companies were selected according to the target population through
a systematical sampling method (see Table 2.1). The sample size was set
high enough to be representative at the firm level with a relative standard
error (RSE)13 of about 18 percent for services firms and 20 percent for man-
ufacturing firms. This provides a relatively precise estimate, expressed in
percentage, of how likely the survey estimate is to deviate from the actual
population. An estimate with a high RSE is subject to high sampling error
and should be interpreted with caution. BPS usually publishes data with an
RSE below 25 percent, but the cutoff percentage may be higher depending
on how unique the variable of interest is. For surveying, say, very rare dis-
eases, an RSE of up to, say, 40 percent may be used.”

Because the OEVS is a pilot developed based on assumptions on key vari-
ables never collected for Indonesia the standard error turned out to be
higher than recommended for obtaining robust estimations of occupational
employment and vacancies at the 4-digit KBJI (Appendix B contains the pro-
portion of occupations that have indicators with high RSEs). To convey the
scale of the pilot, the Indonesian OEVS can be compared with the OES run
in the United States. The former covers at least 31 percent of the employ-
ment in the sampled subsectors, while the unweighted sum of employment
in the latter is approximately 58 percent of total national employment.®™

Methodology



Therefore, in this pilot phase, the survey does not allow for a full account-
ing of all occupations, but it does reveal trends affecting the most prominent
occupations for the included subsectors.® The main weakness of the smaller
sample size is that the analysis cannot be carried out at local geographic units.

The OEVS successfully interviewed 3,839 firms. The survey was carried out
between December 2019 and March 2020."" Interviewers recorded responses
on laptops using CAPI technology. Thus, data were entered directly using
a predesigned data entry program. Consistent with sample design, most
surveyed firms were located in Java: the most relevant provinces were DKI
Jakarta, West Java, and East Java (with 30.6 percent, 23.3 percent, and 23.4
percent of firms located there, respectively) and, to a lesser extent, Central

Java (with 11.8 percent of firms located there).

= OEVS Sampling Frame and Coverage
Geographic
and firm-scale Firms Survey %
Group coverage Subgroup surveyed target Covered
High- Java and Bali Information and 233 250 93.2
value- Medium and communication
added technology
; large
services
Finance and 631 630 100.1
business
Transport and 390 400 97.5
logistics
Construction 205 220 93.2
Group total 1,459 1,500 97.3
Low- Java and Bali Creative economy 1,022 1,000 102.2
value- .
added All firms Tourism 518 500 103.6
. scales
services
Group total 1,540 1,500 102.7
Manu- North Suma- Food and beverage 222 245 90. 6
facturing  tra, West Java,
industry Banten, Textiles and prod- 263 265 99.2
Central Java, ucts of textiles
East Java, and
South Sulawesi Chemical 200 220 20.9
Medium and Electronic 57 120 475
large
Automotive 98 150 65.3
Group total 840 1,000 84.0
Total 3,839 4,000 96.0

Source: OEVS data.
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The consumers of labor market
information are multiple, comprising
students, workers, firms, policy makers,
and practitioners involved in career
guidance and job counseling.




3. Firms and
Employment
Panorama

Because the OEVS is a pilot survey,
this section describes the character-
istics of firms and employment, with
the objective of validating the design of
the survey sampling and the messag-
es coming up from other publications.
This section quickly contrasts the OEVS
results with other nationally represen-
tative surveys and finds overall con-
sistency.® This is, nevertheless, not a
one-to-one comparison, as the OEVS
pilot does not cover the whole econo-
my. In a few instances, this could be a
source of concern, and these instances
are noted. For a more detailed analy-
sis from these alternative data sources,
see World Bank (forthcoming).

More important, the pilot survey provides
information for measuring labor turnover
and other labor market indicators never
collected before. Measuring turnover is
an important dimension, as it indicates
a fraction of the workers in need of job
search support. Other indicators relate
to the variance in the type of skills or oc-
cupations of firms. Further details of the
workers characteristics can be found in
Appendix C.
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Firms Panorama

The majority of firms are micro enter-
prises dedicated to low-value-added
services, but they are not the major
generators of jobs, let alone high-pro-
ductivity jobs.” 90.4 percent of inter-
viewed firms are micro however, they
employ just 37.4 percent of all work-
ers in the sample. These results are
consistent with—but starker than—
those of the 2016 economic census.?®
Analysis from manufacturing surveys
reveals that micro firms in manufac-
turing are low productivity (contrib-
uting only 6.2 percent to total value
added), do not grow (only 4.1 percent
and 0.4 percent become small and
medium firms, respectively), and em-
ploy less than a quarter of all Indo-
nesian workers (23.0 percent) (World
Bank, forthcoming).

Conversely, a few high-value-added
services and manufacturing firms gen-
erate a large number of jobs. Firms in
these two economic groups consti-
tute a small proportion of all firms (4.8
percent and 0.3 percent, respectively),
but they employ a significant number
of workers (24.2 percent and 15.3 per-
cent, respectively). These firms tend to
be older—in particular manufacturing
ones, averaging 40 years since initiation
of activities—and structured as limited
liability companies, a sign of formali-
ty and associated to be more likely to
comply with labor regulations and pro-
vide quality jobs.

Employment Panorama

Where you work matters more than
what you do or what your training is.
In Indonesia, as shown in other stud-
ies, the size of the firm and the ac-
tivity of the firm are more important
determinants of wages than the ed-
ucation attainment or the occupation
chosen. 2" A plant operator with less
than secondary education working in
a large manufacturing firm is likely to
earn as much—or even more—than a
college graduate working in a small
low-value-added services firm. Un-
fortunately, there is a massive varia-
tion on wages and other job features
across firm characteristics.

Indonesia’s Occupational Employment Outlook

While most workers in the sample are
low educated who hold full-time jobs,
there is some variation across firms
in these characteristics. Most workers
(95.3%) are full-time, and under direct
payroll. A higher proportion of part-
time workers is observed in wholesale
firms (11.3%). Women are in general un-
derrepresented, being 41.3 percent of
all employees. Most jobs, in particular
those in smaller firms, have quite low
educational requirements. Almost two-
thirds of jobs in low-value-added ser-
vices have no educational requirement
and an additional 16.7 percent require
only low secondary school. Over two-
thirds of jobs are semi-skilled ones and
Service and Sales Workers account for
almost a third of all workers (29.6%).

Wages increase with the scale of the
firm and higher productivity firms pay
higher wages. The breakdown of me-
dian wage by firm size and occupation
shows that larger firms pay better wag-
es across all occupations. As expect-
ed, with the exception of micro firms,
high-skilled occupations—like man-
agers, professionals, technicians, and
associate professionals—are better
paid than low-skilled ones, consistent
with positive rewards to investments
in human capital and alignment of
wages and productivity. Firm size is
an important determinant of wages:
a high-skilled worker employed in a
low-productivity micro firm is likely to
earn less than a low-skilled worker in
a large firm. The median wage for firms
in low-value-added services, irrespec-
tive of the sector, is lower than that of
high-value-added services and manu-
facturing firms.

Job Creation and Destruction

Jobs at medium and large firms and
at very young and very old firms are
likely to have better prospects. These
firms are more likely to increase total
employment given their characteris-
tics. While job turnover rate, net job
creation and net job destruction is
also highly associated to the econom-
ic activity or the nature of the work,
firm size seems to be a higher order
of importance factor. The rest of the
section explores the variation in these
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indicators across the characteristics of
firms. Last year the net job destruc-
tion was of 1.1 percent.?? Interesting
patterns arise by examining hires and
terminations across firm character-
istics (figure 3.1.a).2 Micro firms are
more likely to destroy jobs (-4.6 per-
cent), while small, medium, and large
firms are more likely to create them
(0.1 percent, 0.8 percent, and 2.5 per-
cent, respectively). Job destruction in
micro firms has happened in creative
economy manufacturing,?* ICT, and fi-
nance and business firms. Small firms
have a stable number of workers but
high turnover: they replace 62 percent
of all employees on average each year.
This is mostly among accommodation
and food-related firms, which tend
to be highly seasonal. Larger, formal
firms are creating more jobs. Most job
destruction is observed in firms that
have between 6 and 20 years since its
opening of activities. Job turnover is
also higher among middle-aged firms
(figure 3.2.3).

Manufacturing firms in the textile and
food and beverage sectors also are
creating more new jobs. The net job
creation rate is 3.5 percent and 6.6
percent, respectively. This is consis-
tent with the top sectors in 2013-14 in
terms of net job creation, which were
in labor-intensive and low-technolo-
gy ones (World Bank, forthcoming).?®
Within manufacturing, OEVS firms in
chemical and electronic sectors are
also creating jobs, but they absorb few-
er workers (figure 3.1.b). Job creation
is also happening in low-value-added
services: firms in wholesale and retail
trade and in accommodations and food
services are creating jobs (1.6 percent
and 1.4 percent, respectively). These
are positive signs, since a recent anal-
ysis of Indonesian jobs found that the
manufacturing sector and services (es-
pecially in wholesale and retail trade,
restaurants, and hotels) were one of
the primary contributors to the growth
of middle-class jobs during the last de-
cade (World Bank, forthcoming).

E 3.2

Job creation happens in either
new or very old firms,

a. Job creation or destruction, by firm age
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4. Short-Term
Occupational
Dynamics

This section identifies occupations that
have good prospects in the short run
by analyzing a complementary set of
indicators at a very disaggregated level
(4-digit KBJI). Several indicators need
to be considered in a holistic manner to
assess the prospects of an occupation.
These indicators can be grouped as fol-
lows: (a) occupations today, indicators
capturing the current level of employ-
ment; (b) short-term dynamics, indi-
cators capturing employment creation
and destruction within the last year; (c)
Jjob opportunities, indicators capturing
current and imminent demand of em-
ployers; and (d) skills shortages, indi-
cators capturing occupations for which
there is a lack of workers with appro-
priate skills.

Each of these sets of indicators pro-
vides unique complementary informa-
tion to shed light on the short-term
prospects of occupations.?® Thus, after
describing each set of indicators, the
information is synthesized into a single
score that categorizes occupations into
bright, stable, dim, and flagged. A more
in-depth description of bright occupa-
tions follows, because these occupa-
tions should be the focus of workforce
development policies.
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Occupations Today

Total demand—defined as the volume
of workers today plus available vacan-
cies—is an important indicator for un-
derstanding which occupations have
good employment prospects.?” Identi-
fying these occupations is relevant be-
cause slight changes in their demand
will affect many workers. Total current
demand is a stock, not a flow, indica-
tor. While it does not provide informa-
tion about how the occupation will be
demanded in the future, it constitutes
the baseline for the occupational anal-
ysis and should be taken into consid-
eration. OEVS is the first survey that
attempts to estimate total demand at
higher-digit occupational level.

Consistent with Indonesia’s workforce,
the detailed occupational analysis
shows that the majority of employment

is concentrated in low-skilled occupa-
tions in low-value-added services. Fig-
ure 4.1 shows the top 15 occupations
with the highest volume of employment.
The bars are colored, showing the distri-
bution of employment according to eco-
nomic group (with the caveat that only
selected subgroups are in the sample),
and the label at the end of the bar indi-
cates the most common minimum level
of education that employers demand for
that occupation. Half of these occupa-
tions are food-related activities. More
specifically, a large number of workers
are cooks (KBJI 5120) and street food
salespersons (KBJI 5212). This is con-
sistent with OEVS firms’ characteristics
and levels of informality: firms in the
accommodation and food sectors are
massively informal and hire almost 30
percent of all workers. Most firms hiring
these occupations do not require a min-
imum level of education.

Top 15 Occupations with the Highest Demand

(Employment Volume)

M Low-value-added services M High-value-added services W Manufacturing

5120 - Cooks
5212 - Street food salespersons
5414 - Security guards

8153 - Sewing machine operators

7512 - Bakers, pastry-cooks, and confectionery makers

1412 - Restaurant managers

9411 - Fast food preparers

7533 - Sewing, embroidery, and related workers
5131 - Waiters

9321 - Hand packers

9112 - Cleaners and helpers in offices, hotels, and other

9412 - Kitchen helpers
5223 - Shop sales assistants

2431 - Advertising and marketing professionals

| NR
NR
us

NR

5243 - Door-to-door salespersons s

0 100000

Bar labels: Education requirements

No educatoinal requirement NR Vocational School
Lower-secondary school LS Master
Upper-secondary school us Ph.D. or Doctorate

200 000 300 000 400 000 500 000

Total workers

VS

PhD

Source: Based on OEVS data.

Note: Bar labels indicate the most common minimum educational requirement.
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Very few of the top 15 occupations
are associated with high-value-added
firms, confirming messages from oth-
er reports that Indonesia still needs
to industrialize and professionalize.
In higher-productivity firms, the most
demanded occupations are security
guards (KBJI 5414), hired at high-val-
ue-added services firms, and sewing
machine operators (KBJI 8153), hired
at manufacturing firms. Both occu-
pations require at least some level of
secondary education.

Short-Term Dynamics

Because the demand for occupations
changes relatively slowly over time,
the observed changes in the recent
past can be used to extrapolate the
trend into the near future.?® Short-
term dynamics tell how sizable job
creation/destruction in an occupation
within the last year was.?® Occupa-
tions with good short-term dynamics
are those that employers increasingly
demanded within the last year, while
those that were not demanded or
that suffered a decline in demand are
said to have poor short-term dynam-
ics. It is assumed that the dynamics
observed during the last 12 months
will prevail in the coming 12 to 24
months.

Short-term dynamics can be mea-
sured through two indicators: net
change in employment levels (in abso-
lute terms)®® and rate of employment
growth (relative to the level of em-
ployment) within the last year.® Both
indicators are relevant and comple-
mentary. Net change in employment
helps to identify occupations in which
the highest number of jobs were cre-
ated or destroyed within the last year,
signaling occupations in which a large
number of workers found or lost em-
ployment (either voluntarily or not).
The net percentage growth rate, in-
stead, signals the pace at which the
change happens (quickly or slowly).
Occupations with high growth rates
need to be monitored closely, espe-
cially to see whether the trends are
maintained and generalized in the la-
bor market in the future.

Short-Term Occupational Dynamics

The occupations that require more at-
tention from policy makers are those
with significant changes for both in-
dicators. Such changes pose a chal-
lenge to the education system and to
employers because they mean that a
large number of persons will need to
be trained in a short amount of time. If
the education system cannot respond
quickly, firms’ productivity and eco-
nomic growth could suffer. However,
this seldom happens, as the changes
tend to occur gradually, giving the ed-
ucation system time to adapt and ab-
sorb signals from the labor market.

Low-value-added firms are creating
the highest number of jobs in absolute
terms, while high-value-added firms are
growing quickly. Figure 4.2 shows the top
15 occupations in terms of the number of
new jobs, while figure 4.3 shows the top
15 occupations in terms of growth.

Only three occupations are in the top 15
for both indicators of good short-term
dynamics. Advertising and marketing
professionals (KBJI 2431), which is one
of the largest occupations today, and
graphic and multimedia designers (KBJI
2166) experienced a large increase in
employment in both absolute terms
(30,797 and 4,219 new jobs, respective-
ly) and relative to the baseline (20.6
percent and 34.4 percent growth, re-
spectively). Low-value-added services
firms generate most of these jobs.
Civil engineer technicians (KBJI 3112)
also experienced a large increase in
both absolute and percentage change
(3,306 jobs and 39.8 percent growth).
High-value-added firms and, to a less-
er extent, manufacturing firms create
these types of jobs.

Equally important is to examine the
occupations that are fading away. Pol-
icy makers will need to shift resources
away from these occupations (figure
4.4). Some education institutions and
programs will need to close or adjust.
Many workers currently employed in
these occupations will need to find
jobs in occupations that are in demand.
Sometimes this occupational shift will
only require upskilling, if related high-
er-skilled occupations are in demand.
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a 4.2 Top 15 Occupations with Highest Net Employment Creation

I Low-value-added services I High-value-added services W Manufacturing

2431 - Advertising and marketing professionals
5243 - Door to door salespersons

3123 - Construction supervisors

5112 - Transport conductors

9621 - Messengers, package deliverers

2166 - Graphic and multimedia designers
8322 - Car, taxi, and van drivers

3112 - Civil engineering technicians

7231 - Motor vehicle mechanics and repairers VS
7126 - Plumbers and pipe fitters NR

5113 - Travel guides NR

3423 - Fitness and recreation instructors and PLs us
2354 - Other music teachers us

2342 - Early childhood educators DIV/SI
5221 - Shop keepers NR
-1000 4000 9000 14000 19000 24000 29000

Net employment change

Bar labels: Education requirements

No educatoinal requirement NR Vocational school \S
Lower-secondary school LS Master M
Upper-secondary school us Ph.D. or Doctorate PhD

Source: Based on OEVS data.
Note: Bar labels indicate the most common minimum educational requirement.

a 4.3 Top 15 Occupations with the Fastest Growth

M Low-value-added services I High-value-added services M Manufacturing

3139 - Process control technicians not elsewhere classified VS
3359 - Regulatory government associate prof. n.e.c.
3423 - Fitness and recreation instructors and PLs
3112 - Civil engineering technicians

2166 - Graphic and multimedia designers

2221 - Nursing professionals

5112 - Transport conductors

3123 - Construction supervisors

2431 - Advertising and marketing professionals
VS
us
us
DIV/SI
NR

7127 - Air conditioning and refrigeration mechanics
5164 - Pet groomers and animal care workers
3522 - Telecommunications engineering technicians
2342 - Early childhood educators
7126 - Plumbers and pipe fitters
2354 - Other music teachers
5 10 25 40 55
Employment growth rate (%)

Bar labels: Education requirements Diploma I/11 DI/l
No educatoinal requirement NR Diploma lll olll
Lower-secondary school LS Diploma IV and Strata | DIV/SI
Upper-secondary school us Master M
Vocational school VS Ph.D. or Doctorate PhD

Source: Based on OEVS data.
Note: Bar labels indicate the most common minimum educational requirement.
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E a4

Top 15 Occupations with the Highest Net Employment Destruction

I Low-value-added services

NR

-100 000 -80 000 -60 000

I High-value-added services

LS

NR
NR
NR
NR

NR
NR
DIV/SI
NR

-40 000 -20 000

B Manufacturing

7512 -

7533

8156 -

5414
7531

7322 -
5246 -

8153

9412 -

941

5212 -
7323-
7318 -
5223-

234

9312-

Bakers, pastry-cooks, and confectionery makers
- Sewing, embroidery, and related workers
Shoemaking and related machine operators

- Security guards

- Tailors, dressmakers, furriers, and hatters
Printers

Food service counter attendants

- Sewing machine operators

Kitchen helpers

- Fast food preparers

Street food salespersons

Print finishing and binding workers

Handicraft workers in textile, leather, and related materia
Shop sales assistants

- Primary school teachers

Civil engineering labourers

Net employment change

Bar labels: Education requirements Diploma I/11 DI/II
No educatoinal requirement NR Diploma lll Dill
Lower-secondary school LS Diploma IV and Strata | DIV/SI
Upper-secondary school us Master M
Vocational school VS Ph.D. or Doctorate PhD

Source: Based on OEVS data.

Note: Bar labels indicate the most common minimum educational requirement.
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Top 15 Occupations with the Fastest Job Destruction

M Low-value-added services M High-value-added services

M Manufacturing

2112 - Meteorologists
Dlll 5169 - Personal services workers not elsewhere classified
DI/Il 3521 - Broadcasting and audio-visual technicians
NR 2653 - Dancers and choreographers
LS 8156 - Shoemaking and related machine operators
Us 2652 - Musicians, singers, and composers
NR 7111 - House builders
Us 2131 - Biologists, botanists, zoologists, and related prof.
NR 7115 - Carpenters and joiners
LS 7534 - Upholsterers and related workers
DIV/SI 2632 - Sociologists, anthropologists, and related prof.
NR 4413 - Coding, proof-reading and related clerks
LS 6130 - Mixed crop and animal producers
DIV/SI 2341 - Primary school teachers
us 4229 - Client information workers not elsewhere classified
-100 -80 -60 -40 -20 0

Bar labels: Education requirements Diploma I/11 DI/l
No educatoinal requirement NR Diploma lll olll
Lower-secondary school LS Diploma IV and Strata | DIV/SI
Upper-secondary school us Master M
Vocational school VS Ph.D. or Doctorate PhD

Source: Based on OEVS data.

Note: Bar labels indicate the most common minimum educational requirement.
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Several occupations with poor short-
term dynamics are in textile-relat-
ed occupations at low-value-added
services firms. Occupations such as
sewing machine operators (KBJI 8153),
sewing, embroidery, and related work-
ers (KBJI 7533), shoemaking and re-
lated machine operators (KBJI 8156),
tailors, dressmakers, furriers, and hat-
ters (KBJI 7531), and handicraft work-
ers in textiles, leather, and related
materials (KBJI 7318) have the high-
est job destruction in absolute terms.
This is consistent with the overall
job destruction observed at creative
economy manufacturing firms. How-
ever, these poor short-term dynamics
are present in the low-value-added
group, while jobs in several of these
occupations are being created in the
manufacturing group, indicating signs
of possible structural transformation
from low-productivity to higher-pro-
ductivity firms (which still require
these occupations, but not as many
workers).

The poor short-term dynamics of oth-
er occupations could be the result of
technological changes or lower de-
mand for products. Printers (KBJI
7322) and print finishing and binding
workers (KBJI 7323) are among the
top declining occupations in absolute
terms. These occupations might be
suffering a decay in demand due to
changes in consumption patterns (for
example, people switching from print
to digital materials), and those same
changes may also be related to the
good short-term dynamics observed
for graphic and multimedia designers
(KBJI 2166).

Job Opportunities

Occupations have promising job op-
portunities if the number of job
openings is high, the number of firms
hiring workers is high, and the rate of
turnover is low. If many vacancies are
posted, then it is more likely for a job
seeker to find a match. However, total
vacancies alone are not sufficient for
measuring sustained opportunities
because openings may be related to
seasonal or short-term work. Thus,
the continuous availability of vacan-
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cies is important as well. Vacancies
are more likely to be available year-
round and at multiple locations if
multiple firms are hiring than if only
a few firms are. Also, the chances of
getting a job improve if more firms
are hiring than if only a few are. In
addition, job turnover needs to be
considered when measuring job op-
portunities because occupations with
high churning tend to have more
firms hiring and more opened vacan-
cies but not necessarily promising job
opportunities. Thus, three indicators
are used to measure good job oppor-
tunities: total vacancies (number),3?
total firms that tried to hire within
the last year (number),® and turnover
rate (percent).’* Figures 4.6 through
4.8 present these indicators.

Some occupations that have good
short-term dynamics also have good
job opportunities. For example, door-
to-door salesperson (KBJI 5243) has
good short-term dynamics and shows
positive signs for all indicators mea-
suring job opportunities: it is among
the top occupations with the most
opened vacancies, it is found among
the firms that are hiring the most
(ranks 18 out of 353), and it has a rel-
atively low turnover rate (ranks 82 out
of 353).

But in other cases, data show seem-
ingly contradictory trends, calling for
further analysis. For example, three
of the occupations for textile produc-
tion have poor short-term dynamics
and are among the top occupations
with the highest number of vacan-
cies and firms hiring (KBJI 8153, 7533,
and 7531). At first glance, this seems
contradictory. However, these trends
could be the result of two underly-
ing forces. First, they can be related
to seasonality, since all three occu-
pations have relatively high turnover
rates (they fall within the top 60 out
of 352 occupations). Second, for the
particular case of sewing machine op-
erators (KBJI 8153), opened vacancies
are predominantly in manufacturing
firms, while destruction is in cre-
ative industry manufacturing firms,
another sign of possible structural
transformation.
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m 4.6

Top 15 Occupations with the Highest Number of Vacancies

I Low-value-added services I High-value-added services

3321 - Insurance representatives

5249 - Sales workers not elsewhere classified
4214 - Debt-collectors and related workers

8153 - Sewing machine operators

5212 - Street food salespersons

7533 - Sewing, embroidery, and related workers
9112 - Cleaners and helpers in offices, hotels/other est.
7531 - Tailors, dressmakers, furriers, and hatters
5131 - Waiters

5414 - Security guards

9412 - Kitchen helpers

9411 - Fast food preparers

5243 - Door to door salespersons

5242 - Sales demonstrators

VS
us

5120 - Cooks NR
0 10000 20000 30000 40000
Total Vacancies
Bar labels: Education requirements Diploma I/11 DI/l
No educatoinal requirement NR Diploma lll Dlll
Lower-secondary school LS Diploma IV and Strata | DIV/SI
Upper-secondary school us Master M
Vocational school VS Ph.D. or Doctorate PhD

W Manufacturing

NR
NR

50000

Source: Based on OEVS data.
Note: Bar labels indicate the most common minimum educational requirement.

m 4.7

Top 15 Occupations with the Highest Number of Firms
That Tried to Hire

W Low-value-added services W High-value-added services
9411 - Fast food preparers
9412 - Kitchen helpers
7512 - Bakers, pastry-cooks, and confectionery makers
5131 - Waiters
5223 - Shop sales assistants NR
7533 - Sewing, embroidery, and related workers NR
8153 - Sewing machine operators LS
5120 - Cooks NR
9321 - Hand packers NR
5212 - Street food salespersons NR
5246 - Food service counter attendants NR
9112 - Cleaners and helpers in offices, hotels/ other est. Us
7322 - Printers NR
7531 - Tailors, dressmakers, furriers, and hatters NR
4211 - Bank tellers and related clerks Dill
0 5000 10000 15000 20000 25000
Total Firms
Bar labels: Education requirements Diploma I/11 DI/l
No educatoinal requirement NR Diploma Ill Dlll
Lower-secondary school LS Diploma IV and Strata | DIV/SI
Upper-secondary school us Master M
Vocational school VS Ph.D. or Doctorate PhD

W Manufacturing

NR

30000

NR

NR
NR

35000

Source: Based on OEVS data.
Note: Bar labels indicate the most common minimum educational requirement.
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a 4.8

5169 - Personal services workers not elsewhere classified

Top 15 Occupations with the Highest Rate of Turnover

M Low-value-added services I High-value-added services W Manufacturing

2112 - Meteorologists

3521 - Broadcasting and audio-visual technicians
2653 - Dancers and choreographers

2652 - Musicians, singers, and composers

8156 - Shoemaking and related machine operators
7111 - House builders

2131 - Biologists, botanists, zoologists, and r.p.
7115 - Carpenters and joiners

2632 - Sociologists, anthropologists, and r.p.
7534 - Upholsterers and related workers

3142 - Agricultural technicians

2641 - Authors and related writers

3139 - Process control technicians n.e.c.

4413 - Coding, proof-reading and related clerks

0 25
Bar labels: Education requirements Diploma I/11
No educatoinal requirement NR Diplomallll
Lower-secondary school LS Diploma IV and Strata |
Upper-secondary school Us Master
Vocational school VS Ph.D. or Doctorate

N/A

NR
Us

NR

DIV/SI

LS

Us

DIV/SI

50 75 100 125 150 175 200
Turnover rate (%)

DI/Il
Dl
DIV/SI
M
PhD

Source: Based on OEVS data.

Note: Bar labels indicate the most common minimum educational requirement.

Skills Shortages

Skills shortages arise when the sup-
ply of and demand for an occupation
do not grow—or contract—in sync.
However, identifying skills shortages
is crucial for designing interventions
that address these misalignments.*®
Although there is no single indicator
to measure skills shortages, the fol-
lowing ones are signs of shortages:
(a) hard-to-fill occupations,®*® (b) dif-
ficult-to-hire occupations due to lack
of skills, and (c) occupations with
unopened vacancies because firms
think they will not find workers with
the needed skills.?® While the last two
measures explicitly ask firms whether
they think there are skills shortages,
the first one is an objective measure.
Specifically, if a vacancy has been
opened for a long time and there is
a supply of unemployed workers with
those skills, it can be inferred that
these workers do not possess the
skills required for the position. Figure
4.9 shows all possible combinations
of signs of a skills shortage for the

Indonesia’s Occupational Employment Outlook

353 surveyed occupations. Appendix D
shows the list of 38 occupations with
more than one sign of skills shortage
(intersections). For example, authors
and related writers (KBJI 2641), jour-
nalists (KBJI 2642), and lawyers (KBJI
2611) show all three signs of skills
shortages.

Some occupations with good short-
term dynamics and relatively good job
opportunities also show signs of skills
shortages. These occupations need the
most attention from policy makers and
individuals, as they indicate potentially
good payoffs and various opportunities
to take advantage of them. For exam-
ple, advertising and marketing profes-
sionals (KBJI 2431) and graphic and
multimedia designers (KBJI 2166) ap-
pear in the top list for both indicators
of short-term dynamics, have relative-
ly good job opportunities (rank top 16
and 111 for vacancies, rank 23 and 21
for firms hiring, and have moderate
turnover rates), and they show more
than one sign of skills shortages.
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a 4.9

Number of Occupations Showing Any Sign of Skill Shortages

NO SIGNS
OF SKILL
SHORTAGE

49

Source: Based on OEVS data.

Instead, other occupations with poor
short-term dynamics also have good
job opportunities and multiple signs
of skills shortages. For example, three
of them are in textile-related occupa-
tions: sewing machine operators (KBJI
8153), sewing, embroidery, and related
workers (KBJI 7533), and tailors, dress-
makers, furriers, and hatters (KBJI
7531). These apparently contradictory
results may be related to changes in
the demand for skills within the occu-
pation or to structural transformation
of the market. For example, the task
content of the occupation might be
shifting, requiring skills different from
what current workers have acquired.

Short-Term Occupational
Prospects

No single indicator can describe the
occupational prospects for many
years to come. However, if all of the
indicators are examined together, it is
possible to assess whether 4-digit oc-
cupations are more likely to have good
prospects in the next couple of years.

Short-Term Occupational Dynamics

This assessment relies on the assump-
tion that the structural transformation
is gradual and that the demand for
skills changes at a relatively slow pace.
For this purpose, the short-term occu-
pational prospects score categorizes
occupations into four groups—bright,
steady state, dim, and flagged—ac-
cording to the 10 indicators described.
Figure 4.0 is a graphical representa-
tion of the score, and figure 4.11 shows
what type of occupations fall into each
of the four groups.®®

Future versions of the short-term oc-
cupational prospects score should
include wage information. Wages are
informative of changes in demand. In
competitive markets, when employers
compete for scarce occupations, they
offer higher wages. Hence, occupa-
tions with bright prospects are likely
to exhibit increasing wages. Workers
that are losing their jobs and face dif-
ficulties in finding new opportunities
will be willing to accept lower wages.
Occupations with dim prospects are
likely to see decreasing or stagnant



wages. The OEVS collected wage in-
formation by 4-digit KBJI occupations;
however, the RSEs of this variable were
too large to use it with confidence and
was left out of score.

The categorization of the short-term oc-
cupational prospects for all 353 occupa-
tions surveyed at the 4-digit KBJI level
is included in the companion Short-Term
Occupational Prospects Report. For the

specific thresholds used to construct
the score, see appendix C of that report.

The Short-Term Occupational Prospects Score

m 4.10

Short-term dynamics

Poor No change Good

£ Bright
£ High @ sig
£ @ Stable
= Medium )
= Dim
=l

Low @ Flagged

The occupational score for faded areas depends on the occupation’s level of employment and whether
there are signs of a skills shortage.

Short-Term Occupational Prospects

_‘.‘_ Bright These are occupations with high demand for employment for which
", firms are expressing interest in hiring workers and have either high
growth of employment with low turnover or skills shortages that are
limiting their occupational growth.

= gtable These are occupations that have normal trends of employment
growth or some skills shortages but that do not have high enough
demand to be considered bright.
Dim These are occupations that either have no demand or are shrinking.

These are occupations for which there is no sufficient data with
which to make an accurate assessment and that, therefore, should
be monitored. They may include occupations that have seasonal
employment, occupations that are undergoing structural changes, or
occupations for which the data are inconsistent and a larger sample
is needed with which to make an accurate assessment.

F Flagged
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A Closer Look at Bright
Occupations

This section takes a closer look at the
42 occupations classified as bright (ta-
ble 4.1).*° Jobs in these occupations
possess high-quality characteristics.
Higher-productivity firms—that is, in
high-value-added services and manufac-
turing—and larger firms demand these
bright occupations. Bright occupations
require higher minimum education levels
and pay higher wages than the average
occupation. However, the reverse is not
necessarily true: not all of the occupa-
tions in high-value-added services and
manufacturing have bright prospects.

High-value-added services and manu-
facturing firms demand these bright oc-
cupations, but still an important share
of bright occupations is demanded by
firms in low-value-added services.

These two groups employ all workers
in 20 of the 42 bright occupations. Fig-
ure 412 shows the distribution of em-
ployment in bright occupations across
economic groups. Each of the bright
occupations is a bar, and they are or-
dered by the proportion of employment
in each of the 3 economic groups. The
objective of figure 412 is to communi-
cate through a quick glance that bright
occupations are highly demand by firms
operating in high-value-added eco-
nomic groups (green). Many firms are
in business and finance, construction,
food and beverage, and textile sec-
tors. Low-value-added services absorb
more than half of workers in 12 bright
occupations. These firms are mostly in
creative economy manufacturing and in
accommodations and food. For a more
detailed analysis, see figure F.1in appen-
dix F, which presents the distribution
across KBLI sectors.

E 4.12

% of all employment

Distribution of Employment in Bright Occupations,

by Economic Group
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4-digit KBJl

Source: Based on OEVS data.
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Larger firms are more likely to hire work-
ers in bright occupations, but medium
and small are still important demand-
ers of these occupations. Following the
same logic of above, figure 4.13 orders
the occupations by the average demand
of different firm sizes. At first glance,
it can be seen that medium and large
firms hire more than half of workers
(28 out 42 bright occupations). Large
firms do so in 9 bright occupations.
Small firms hire half or more of work-
ers in 5 bright occupations. Micro firms,
on the contrary, are not major employ-
ers of bright occupations. Micro firms
employ half or more of workers in just
2 of them: cleaning and housekeeping
supervisors in offices, hotels, and oth-
er establishments (KBJI 5151) and as-
semblers not elsewhere classified (KBJI
8219). This is consistent with overall
patterns of job creation described un-
der the subsection on job creation and
destruction. Firms hiring bright occupa-
tions have been opened for 16.7 years

on average, with the exception of 4 oc-
cupations present at significantly older
firms: journalists (KBJI 2642), clearing
and forwarding agents (KBJI 3331), air
conditioning and refrigeration mechan-
ics (KBJI 7127), and rubber products ma-
chine operators (KBJI 8141) (table F.2 in
appendix F breaks down bright occupa-
tions by firm age).

While jobs in bright occupations re-
quire more education than the average
occupation, the requirements are still
relatively low, with only 21 percent
demanding postsecondary education.
Most OEVS jobs have low education-
al requirements: 37 percent require
a completed secondary school edu-
cation and only 12 percent require at
least a tertiary degree (Diploma | or
above) (figure 4.14). Educational re-
quirements for bright occupations are
significantly higher. Overall, 77 percent
of employment in bright occupations
requires at least a secondary degree.

E 4.13

% of all employment

Distribution of Employment in Bright Occupations, by Firm Size
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a 4.14

% of all employment

Minimum Educational Requirements, by Occupation
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Source: Based on OEVS data.

More specifically, for 34 of the bright
occupations, the great majority of jobs
require at least a completed secondary
degree; for 6 of these occupations, the
great majority of jobs require a tertiary
degree.* For example, financial anal-
ysis (KBJI 2413) and software devel-
opers (2512) require most workers to
have completed at least a Diploma IV
degree. The remaining 8 bright occu-
pations require lower educational lev-
els: they either have no requirements
or require less than a secondary de-
gree. For example, most jobs (75 per-
cent) for sales workers not elsewhere
classified (KBJI 5249) do not require a
formal education. Similarly, half of jobs
for assemblers not elsewhere classi-
fied (KBJI 8219) have no educational
requirement, and a third do not require
a completed secondary degree.

Short-Term Occupational Dynamics

Bright occupations tend to pay higher
wages. The median wage for all jobs in
the OEVS sample is almost Rp 3 million,
but most bright occupations pay high-
er wages (figure 4.15). The median wage
for 35 out of the 42 bright occupations
is higher than the overall median wage.
In particular, for 15 bright occupations,
most workers (75 percent) earn above
the median wage. These are mostly
managerial and professional occupa-
tions. For example, for financial and in-
surance services branch managers (KBJI
1346), the top 75 percent of workers earn
more than Rp 4.5 million and the top 50
percent earn more than Rp 6.9 million.
Workers in only 2 of the bright occupa-
tions earn lower wages than all workers
in the sample. For example, all assem-
blers not elsewhere classified (KBJI
8219) earn less than the median wage.
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Distribution of Wages in Bright Occupations

p25-p50 for all occupations p50-p75 for all occupations M p25-p50 M p50-p75

Wage (Rp, millions)
I
|

2263
2413
24
2512
1346
2166
8141
2161
3112
8211
4222
2142
8344
8131
3341

3122
3123
3257
2642
3513

=3

5244
9214
7233
2149
3322
8322
4132
9329
4110
9334
4419
5249
5243
9621
8219
5151

3331
3131
4416
2431
4120
27

e}
=
=

Source: Based on OEVS data.

Notes: Wages are shown for the 25th percentile (p25), the median, and the 75th percentile (p75) for each
occupation. Shaded area = p25, median, and p75 for all 353 occupations.

Making Sense of Bright
Occupations

While bright occupations have desir-
able features, there is substantial vari-
ation across them. There is variation in
terms of their education requirements,
economic sector, firm size, and wages.
To make sense of the differences, oc-
cupations can be grouped using cluster
analysis that considers their common
features.*? As a result of the cluster
analysis, bright occupations are sorted
into four groups:

* Cluster 1: Occupations with low edu-
cation requirements in small low-val-
ue-added firms (9 occupations).
Workers in these occupations work at
small-to-medium firms; two-thirds
of employees work at low-value-add-
ed services firms, and a quarter work
at high-value-added ones. There
are minimum educational require-
ments, and wages are the lowest of
the bright occupations and toward
the lower distribution of all workers.
These occupations represent 46 per-
cent of workers in bright occupations
and 7 percent of all employees.

Indonesia’s Occupational Employment Outlook

* Cluster 2: Occupations with medium
education requirements in high-val-
ue-added firms (18 occupations).
Workers in these occupations work
in medium firms; more than half of
employees work in high-value-add-
ed services, and almost a third work
in low-value-added services. Mini-
mum educational requirements and
wages are medium when compared
to those of other bright occupa-
tions or to the average worker. They
represent 40 percent of workers in
bright occupations and 6 percent of
all employees.

e Cluster 3: Occupations with me-
dium education requirements in
large manufacturing firms (8 oc-
cupations). Workers in these oc-
cupations work at large firms; they
mostly work in high-value-added
services, and some work in man-
ufacturing firms. Minimum educa-
tional requirements and wages are
medium-to-high when compared to
those in other bright occupations
and those of the average worker.
They represent 10 percent of work-
ers in bright occupations and 2 per-
cent of all employees.

Technical Report
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E 4.1 6

Occupations Clusters
+

HVA Man
o g0

Education and Wages

LVA

Firm Size

Source: Based on OEVS data.

Notes: LVA = low-value-added firms.
HVA = high-value-added firms.

Man. = manufacturing.

* Cluster 4: Occupations with high
education requirements in high-val-
ue-added firms (7 occupations).
Workers in these occupations work

in medium-to-large firms; most
employees work in manufacturing
firms, and some work in high-val-
ue-added services firms. Minimum
educational requirements and wag-
es are higher than those in oth-
er bright occupations or those of
the average worker. They represent
a very minimal part of all employ-
ees: 3 percent of workers in bright
occupations and 0.5 percent of all
employees.

Figure 4.16 visualizes the clusters, and
figure 417 presents more detailed cor-
relations between the characteristics
of the firms and workers in these occu-
pations. Table 4.1 lists occupations for
each cluster, and Appendix G presents
detailed summary statistics.
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9

occupations

18

occupations

List of Occupations, by Cluster

8

occupations

e

occupations

Occupations with

low education
requirements in small
low-value-added firms

‘Wages & Skills

Occupations with
medium education
requirements in high
value-added firms.

\(\Iages & Skills

Occupations with
medium education
requirements in large
manufacturing firms.

Skills Wages

Occupations with high
education
requirements in high
value-added firms.

Wages & Skil‘ls

( \

( |

Low Medium High

46%

of workers in bright
occupations

7%

of all employees

Graphic and multimedia
designers

Cleaning and housekeeping
supervisors in offices, hotels,
and other establishments

Door-to-door salespersons

Sales workers not elsewhere
classified

Assemblers not elsewhere
classified

Car, taxi, and van drivers

Garden and horticultural
laborer

Manufacturing laborer not
elsewhere classified

Messengers, package
deliverers, and luggage
porters
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Low Medium High

40%

of workers in bright
occupations

6%

of all employees

Advertising and marketing
professionals

Journalists
Civil engineering technicians
Construction supervisors

Commercial sales
representatives

Clearing and forwarding
agents

Office supervisors

Computer network and
systems technicians

General office clerks
Secretaries (general)
Data entry clerks

Contact center information
clerks

Personnel clerks

Clerical support workers not
elsewhere classified

Contact center salespersons

Air conditioning and
refrigeration mechanics

Chemical products plant and
machine operators

Shelf fillers

Low Medium High

10%

of workers in bright
occupations

2%

of all employees

Industrial and production
engineers

Engineering professionals
not elsewhere classified

Manufacturing supervisors

Power production plant
operators

Agricultural and industrial
machinery mechanics and
repairers

Rubber products machine
operators

Mechanical machinery
assemblers

Lifting truck operators
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Low Medium High

o,

3%

of workers in bright
occupations

0.5%

of all employees

Financial and insurance
services branch managers

- Civil engineers
- Building architects

- Environmental and

occupational health and
hygiene professionals

- Financial analysts
- Software developers

- Environmental and

occupational health
inspectors and associates






5. Drivers

of Short-Term
Occupational
Prospects

Policy makers are interested not only
in identifying the occupations in high
demand to make sure the education
and training system can respond effec-
tively, but also in understanding what
drives the growth of high-paying oc-
cupations and good jobs. These drivers
are multiple. While some of the shifts
in the occupational landscape can be
understood intuitively, other drivers are
less clear-cut. This section explores
the potential drivers of the emerging
findings through anecdotal evidence
gathered from 7 key firms (box 5.1) and
theories from the academic literature.
The channels discussed here are nei-
ther exhaustive nor mutually exclusive.
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The in-depth interviews with firms
aim to contextualize the potential
drivers of the short-term occupation-
al dynamics identified in the previ-
ous section. In particular, interviews
sought at understanding global ex-
perts’ perspective on bright occupa-
tions relevant to their firm or sector
and included several questions to
link these dynamics to a set of se-
lected channels that might explain
them. Four channels were subject to
scrutiny:

» Technology-induced labor market
disruptions and the effect of adopt-
ing technology on employment,

* Changes in product and service de-
mand, including as a result of global-
ization, and the firms’ responses to
these changes,

* Restructuring of the market for a
good or service and its implications
for labor demand,

* Changes in policies and regulations.

Each of these channels is discussed in
turn, including findings from the inter-
views. The discussions are not tied in
name to the firms interviewed. For this
reason, they provide perspective on the
quantitative findings, but are not repre-
sentative of a given sector.

E 5 .1

Key Informant Interviews

The interviews with key firms followed a mid-structured questionnaire and
are not meant to be representative of occupations or channels. Nevertheless,
a balance is struck across the OEVS sampling frame so as to capture many of
the bright occupations. Seven firms were selected, two from high-value-add-
ed services, three from low-value-added services, and two from the manufac-
turing industry. Also, a balance was sought in terms of size of the firm, with the
smallest firm employing 5 workers and the largest employing 3,000 workers,

as well as age of the firm.

Characteristics of Interviewed Firms

Size (number of

Group Firm # employees) Sector(s) Main activities Age
HVA 1 Large (320) Finance and Intermediary between Young
services business, consumers and prima-

logistics and

transport
LVA 2 Small (35) Creative econ-
services omy, ICT
3 Micro (5) Creative
economy
4 Medium (200) Creative econ-
omy, finance
and business
Manu- 5 Large (1,500) Textiles
facturing
industry .
6 Large (600) Finance and

business

ry food producers

Platform for compet- Young

itive E-sports online
gaming

Document design and Old
printing

Marketing, advertis-  Old
ing and management
strategy advisory

services

Textile production and Old
manufacturing

Food manufacturing  Old

Note: HVA = high-value-added. LVA = low-value-added. ICT = information and communication

technology.
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Technology-Induced Labor
Market Disruption

While the adoption of technology is of-
ten heralded as an essential component
of sustainable economic growth, its ap-
plication goes hand in hand with labor
market disruptions. Technology adop-
tion is an important precursor to firm
growth: it renders productivity gains in
the production process and intensifies
economies of scale, boosting competi-
tion and promoting further innovation
(World Bank 2016, 2019c). Based on past
theories and some emerging evidence,
many observers have predicted that
robots will take jobs away from peo-
ple. Leontief, for instance, wondered
whether machines would make workers
go “the way of horses” (Taylor 2016). Re-
cent studies for the United States find
that counties more “exposed” to robots
have reduced employment more than
others (Acemoglu and Restrepo 2020)
and that the impact has extended to
other countries through trade (Artuc,
Bastos and Rijkers 2018). The key ques-
tion that academics have been trying
to answer is whether these released
workers will find alternative jobs in the
same sectors (due to complementari-
ties in production) or other sectors or
whether they will simply drop out of the
workforce.

The research and academic communi-
ty are converging to think that robots
are unlikely to create a jobless future
because productivity gains take time
to materialize.*® First, technological in-
novations tend to occur in high-income
countries, and their adoption in low-
and middle-income countries usually
occurs with a time lag. Generally, labor
is considerably cheaper in the latter
than in the former. This further slows
the relative pace of adoption of new
technologies in low- and middle-in-
come countries. Second, and more im-
portant, new jobs and occupations that
cannot be performed by machines are
also likely to appear (World Bank 2016,
2019c). Automation and artificial intelli-
gence are more likely to substitute rou-
tine tasks, while nonroutine cognitive
and manual tasks will still be on de-
mand, and the fourth industrial revolu-
tion (known as IR4.0) will require more
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of those too. Therefore, we should ex-
pect shifts in occupational demand,
but not necessarily a jobless future.

Indonesia aims to adopt new technolo-
gies, similar to what some neighboring
countries have been doing in the last
decades. In particular, continued public
and private investment in technology
and ICT is key to raising productivity in
Indonesia. Reaping those gains depends
on having a labor force with the right
skills to facilitate the technological div-
idends needed for greater productivity;
to date, many of these skills are found in
Indonesia’s small, but growing, middle
class (World Bank 2019a). As expected
given the selection criteria, the majority
of firms interviewed for this chapter re-
ported that they have invested signifi-
cantly in technology (both physical and
digital) to raise output or to increase
the speed of production. For instance,
firm #6 in the food manufacturing sec-
tor has invested in machinery that has
allowed it to increase the speed of
product packaging from 7-10 packs per
minute to 50-100. Similarly, firm #1 in
the transport and logistics sector has
invested in sorting technology, allowing
many more goods to be arranged for
delivery than when goods were sorted
manually. Both of these firms have in-
vested in these machines to handle the
growing volume of input factors and to
meet the increased demand; they noted
there was no notable decline in overall
demand for their products and services
due to COVID-19; firm #1 noted they did
however notice a shift in consumer de-
mand and that they were able to adjust
to meet that demand.

Globally, the greatest productivity
gains are in sectors that invest in dig-
ital technologies to complement skills
and enhance productivity by improving
production and management processes
(World Bank 2019c). Firms #1 and #4 (in
the marketing and advertising industry)
noted that their investment in software
has allowed them to monitor much bet-
ter both their production process and
the essential inputs in their value chain.
For instance, for firm #1, the use of ICT
is essential in predicting future supply
chain requirements to meet fast-evolv-
ing demand; a case in point being that
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firm #1 found that COVID-19 seeming-
ly led its consumers to demand more
perceived health products such as gin-
ger and garlic; accordingly producers
were notified to increase production
of these products. Another two firms
in the creative economy (firms #4 and
#5) reported that they have invested in
software to increase the transparency,
accountability, and efficiency of their
digital production processes. Firm #4
in the marketing and advertising sector
noted that, in recent years, its clients
have come to demand greater insight
into what their finances are spent on
in the firm; to satisfy that demand, the
firm has begun to use software plat-
forms for different stages of the cre-
ative production process. This trend
may be accelerated by COVID-19, where
due to the lower availability of tradi-
tional marketing platforms; every rupi-
ah spent on digital marketing has come
under closer scrutiny than ever before.

Consistent with theoretical predictions,
for some firms, investing in technology
may not necessarily lead to substitu-
tion of labor, but it explains the higher
demand for a new set of occupations.
While many of these new occupations
comprise new hires, some emanate
from within the firm, if upskilling or
training is provided to existing employ-
ees. Consistent with the quantitative re-
sults described in section 4 (short-term
occupational dynamics), firm #3 noted
that, although it has not been hiring re-
cently, at the time when it procured new
machinery, it had to reskill its employ-
ees in order to manage the new machin-
ery and had to hire new staff specialized
in a new occupation—graphic design-
ers—to manage digital content. This is
one of the bright occupations. However,
firm #6 has taken a different approach
in response to a shift in the occupations
needed in the production process. To
maintain relatively low turnover, the firm
has chosen to reskill employees who are
no longer needed since machinery has
made some production steps redun-
dant. The retrained staff now contribute
to other parts of the business in a new
occupation. Firms #2 and #4 reported
that they have been hiring workers in
bright occupations related to the use of
digital technology.
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Depending on the pace and scale of
change and the adaptability of the skills
system, skills shortages might arise. Firm
#6 noted that, while relatively stable
throughout the last few years, labor costs
are expected to decline in the future.
This suggests that, for the occupations
they employ, reductions in the number of
workers per capital unit due to the adop-
tion of technology are expected to be
larger than any wage increase. Firm #1 ac-
knowledged that its recent investment in
technology also has led to higher demand
for new occupations, such as applica-
tions programmers, software developers,
contact information clerks, and also com-
mercial sales representatives. It has found
the latter occupation to be particularly
difficult to fill. It has also been particu-
larly difficult to find skilled female candi-
dates, echoed by the findings that show
generally low and significant variation in
female participation across all sectors,
particularly in high-value-added services
sectors. This firm has been hiring more
workers in the past few years in a range
of bright occupations. A major reason is
that it has shifted from being a trading
intermediation firm to being a technology
company that can function at scale; in or-
der to satisfy Financial Services Authority
(Otoritas Jasa Keungan [OJK]) regulations
and run efficiently, it has had to invest in
technology and hire workers for new oc-
cupations, including those listed above
but also van drivers as the logistical part
of the business has grown.

In this context, the qualitative results
are aligned with the theoretical predic-
tion that the use of technology shifts
occupational demand. Some skills and
occupations will become obsolete as
some tasks are performed by robots,
automated by digital software, or even
completed through machine learning
algorithms. However, it is likely that
the skills and occupations needed to
wield these new technologies will con-
tinue to be in high demand to support
the adoption and use of new technol-
ogy to innovate further but also to re-
spond quickly to soften the impact on
the firm due to shocks to the market as
seen with COVID-19. Hence, technolo-
gy adoption is a key factor to consider
when carrying out medium-term pre-
dictions of future jobs demand.

Technical Report
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Changes in Product Demand
and Globalization

Changes in consumer preferences are
one of the consequences of the de-
mographic transition, climate change,
urbanization, globalization, and inno-
vation mega trends. In turn, new firms
and existing firms adjust to cater to the
new demand. The results from section
4 (short-term occupational dynamics)
suggest that a range of bright occupa-
tions are in high demand because new
industries are providing new products
and services. These bright occupations
include graphic designers, application
programmers, and marketing and ad-
vertising professionals, for instance. A
potential explanation of the growing
demand for these bright occupations
may be the entrance of firms in new
markets (global or domestic), which
are often digital and, as such, rely more
and more on these occupations.

Therise of the digitaleconomy in Indone-
sia has led to a burgeoning of new prod-
ucts, services, and bright occupations.
Firm #2, which is active in the creative
digital economy, provides an interesting
example. This innovative firm combines
two existing, though relatively new,
markets—online gaming and e-sports.
E-sports are large events where gamers
get together to compete for prizes,
while online gaming, tied to gaming
consoles, usually does not directly en-
tail real-world prizes. Firm #2 combines
the two into a mobile phone platform,
allowing users to compete with gamers
across the region for prize money at
much lower costs and barriers to entry
than the traditional e-sports model. Ac-
cordingly, it is one of the fastest-grow-
ing services in the gaming industry. As
the products and services provided by
firm #2 and also firm #4 (in the market-
ing and advertising sector) are mostly
digital, they require occupations that are
generally technical, although only a few
positions in these firms require tertiary
education. Nonetheless, both firms have
been actively hiring workers in several
of the occupations mentioned above—
applications programmers, software de-
velopers, contact information clerks and
also commercial sales representatives,
which are very promising occupations
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with good short-term dynamics. When
asked about the advent of COVID-19;
firm #2 reported there had an increase
in activity, an understandable trend as
the services it provides rely on the use
of smartphones but also due to the
lower costs of advertising, rendering the
acquisition of new users cheaper. Firm
#4 in turn noted a drop in demand and
especially so for traditional advertising;
one they sought to fill by switching ser-
vices, and the associated labor supply as
much as possible, to the digital realm.

Within these occupations, however, the
skills required by a firm may extend
beyond the direct technical require-
ments of, say, a graphic designer. Both
firms #2 and #4 noted that occupa-
tions in their firms require more and
more “generalists” than “specialists.”
While they have clear departments or
“verticals,” specific tasks require close
collaboration across several verticals
and, as such, require workers who are
highly skilled in their particular vertical
but also able to work across verticals.
This is consistent with the messages
coming from theory, which predict that
key foundational skills such as prob-
lem solving and working in teams will
become more important in future la-
bor markets (Dicarlo et al. 2016; World
Bank 2016). This notion of high-skilled
bright occupations needing to be adap-
tive was echoed by firms #2, #3, and
#4 as well. Firm #4 noted that, while
several years ago it would hire a “TV
planner” to buy and sell TV spots, em-
ployers now look for candidates who
can communicate a product to poten-
tial clients via TV, radio, print, and digi-
tal media, requiring a shift in the older
mentality of skills required for a given
occupation. Indeed, firm #3, a micro
firm in the printing business, noted that
finding a graphic designer with the right
fit for the firm has proved difficult and
that it went through several employees
over the past years before finding one
with the core technical skills required
of the occupation but also with enough
knowledge of the subsector itself.
Graphic designer has been identified in
this report as a bright occupation and
in the Critical Occupations List 2018 as
being critical and in shortage (World
Bank and CMEA 2019).
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The shift in consumer preferences from
physical to digital products may open
opportunities for firms to reach new
markets, but firms that do not adapt
may lose out. This notion held partic-
ularly for firm #3, a micro business fo-
cusing on printing and design. In the
earlier years, the firm was a pure print-
ing business, but several years ago it
had to enter the digital realm as its cli-
ents began demanding less printing and
more design and digital production. The
firm noted that, as demand for physical
printing products declined, the need for
occupations such as print finishing and
binding workers also declined, in line
with findings on the top 15 occupations
with net employment destruction. This
particular occupation is closely linked
to an overall shift in consumption
patterns toward digital products. Ac-
cordingly, the firm has had to shift its
production process and hire graphic de-
signers to match increased demand for
digital products. The respondent from
this firm also noted that, just before
COVID-19, demand had already shifted
to more digital products than physical
ones and that, due to COVID-19, the de-
mand has now shifted entirely to digital
products as reported by other firms in-
terviewed for this chapter.

While demand for digital services has
grown steadily in Indonesia, COVID-19
has supported the growth of firms that
were either already active in the digi-
tal realm or were able to shift to reach
the digital marketplace. This trend was
echoed by most of the firms inter-
viewed for this section. Intuitively, with
many would-be consumers shifting to
digital platforms, online shopping plat-
forms have likely seen a boost in sales
at the expense of physical retailers due
to shop closure. What this has meant is
that advertising activities have had to
reach consumers through digital chan-
nels much more than before. Firm #4
noted a steep decline in the costs of
advertising, making user acquisition
also cheaper. Marketing and advertising
and commercial sales representatives,
high in demand before the pandemic,
have probably fallen, although those
firms and employees able to shift their
work to the digital realm have likely re-
mained in demand.
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Other occupations are identified as
bright and could be growing due to new
products and service markets, even if
not explored in the qualitative analysis.
For example, air conditioning and refrig-
eration mechanics could be growing as
the market has expanded for products
that have been popularized and have
become affordable for a large share
of the population than before. Con-
tact center information clerks could
be proliferating because more services
are being provided online that require
this type of client support. But for oth-
er occupations, demand and supply
could be moving together, placing them
among the stable occupations.

Last but not least, changes in product
demand also result of increased trade.
While the academic literature has ex-
trapolated the simple world model of
trade of two products and two factors
of production—the famous Heckscher
Ohlin 2X2 model—to a world of many
goods and factors, the conclusions re-
main. When a country opens to trade,
the factors of production move from
the importing to the exporting sector.
In our context, this implies that the de-
mand for skills needed in the exporting
sector increase, and the demand for
skills in the importing sectors contract.
This reallocation is also reflected in the
skills premiums, as shown by Brambilla
et al. 2011. The authors find that both
country and industry characteristics
are important in explaining returns to
schooling and skill premiums. The in-
cidence of exports within industries,
the average income per capita within
countries, and the relative abundance
of skilled workers explain skills premi-
ums, and eventually factor reallocation.
In sum, exports are positively linked
with skills premiums, wages and the
demand for skills.

Market Restructuring

As the world becomes more global-
ized and barriers to trade and en-
try into foreign markets ease, global
and “local” value chains are having to
change. This qualitative study reveals
two ways in which value chains in In-
donesia are changing. Firm #1 provides
a service that consolidates several

Technical Report
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steps in the value chain, shortening
the time and capital needed to bring
agricultural products to the Indone-
sian consumer. Redundant processes
in a renewed value chain would lead
to higher unemployment for interme-
diaries that are caught in the middle,
but also to higher employment for
firms that are restructuring the mar-
ket. The net impact on employment
might not be significant, depending on
the industry. Indeed, firm #1 has had
to scale up its operations, which has
led to its continued growth in output
as well as in hiring, including hiring of
many occupations identified as bright
in this study. These sorts of changes
to the structure of the market may
initially contribute to higher employ-
ment, as firm #1 has been hiring lor-
ry and van drivers but foresees that,
when the firm reaches a larger scale,
it will stop using a third-party firm and
opt to integrate transportation much
more vertically.

To some extent, vertical integration
may bring changes in occupational
demand, with firms choosing to pro-
duce inputs or services that are part
of their production process within the
firm rather than outside of it or ex-
panding them to cover forward link-
ages. Whether doing this makes sense
depends on a variety of factors, such
as firm size, age, complexity, operating
environment, number of steps in the
value chain, number of firms compet-
ing in each segment of the value chain,
geographic spread of the value chain,
reliability of input providers, and so on.
Besides firm #1, which has been using
a third party to transport its goods but
sees a growing value to housing this
activity within the firm once it reach-
es larger scale, firms #6 and #7 have
made steps to integrate vertically the
services they require to operate. Firm
#6, for instance, noted that, as its
textile production process relies on
machines, a mechanical failure would
halt production. Accordingly, it has
begun building up an in-house main-
tenance department because using
third parties takes too long and is not
cost-effective. Firm #7 noted that or-
dering parts from abroad also takes a
long time and that it is now ordering
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parts—and machinery—from domestic
markets. Firm #7 now has an in-house
garage in its food manufacturing plant
and has been hiring industrial mechan-
ics or repairers to maintain its ma-
chines directly. On the whole, vertical
integration through market restruc-
turing could be an important driver of
the shifts seen in this report. As firms
move services such as transportation,
maintenance, and graphic design into
their own production process, they
begin hiring workers with these skills.

Over time, these smallincreasesin em-
ployment could be offset by increases
in country-level efficiency through,
first, a domestic improvement in the
value chain and, second, participation
in global value chains (ADB 2019). Firm
#1 has taken the first approach, while
firm #6 has taken the second, work-
ing to become export ready. Although
79 percent of demand in Indonesia is
created domestically, there are stark
benefits to becoming part of the glob-
al value chain. Accordingly, firm #6 in
the textile industry detailed its path
to becoming “export ready,” which has
included acquiring a new set of occu-
pations in the firm. These occupations
include manufacturing supervisors,
who were brought in from abroad to
oversee management of the firm’s
factories, and health and sanitation
professionals. This demand has been
driven by the firm’s need to comply
with standards and regulations in or-
der to tap the global market to meet
both domestic demand for textile in-
puts, which has already rebounded
since COVID-19, and to prepare pro-
duction processes to absorb future
foreign demand. Accordingly, the firm
noted that it has been continuously
hiring sewing machine operators, iden-
tified as a bright occupation. The firm
also confirmed that it has been raising
the minimum education required for
this position, favoring applicants with
vocational school education and some
experience in the industry. In previ-
ous years, the firm had benefited from
a government training program that
linked prospective vocational school
graduates with internship positions
in firms related to their educational
background; after completing their de-
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gree, some graduates chose to return
to the firm where they had interned,
and the firm gained a more skilled
employee with some sense of the re-
quirements of the work.

While most of the examples coming
from the qualitative work relate to ver-
tical integration, other types of mar-
ket restrictions can result in shifts in
occupational demand. In some cases,
instead of vertical integration, firms
find it more convenient to outsource a
segment of the production line or some
of the inputs and services needed. The
reasons could include changes in tech-
nology, changes in transportation costs
and other inputs, globalization, chang-
es in the scale and number of firms in
the industry, and changes in regula-
tions, to name the most common. One
of these examples could be security
guards, cleaning, and building or ma-
chinery maintenance. In the past, these
services were performed more by wage
workers. Today, many firms are deliver-
ing these services to third parties. As a
result of outsourcing, the total demand
for the associated occupations could
change. On the one hand, demand could
decline as the economies of scale of
buying these services outside the firm
lead to a more efficient use of labor.
On the other hand, demand in other
sectors of the economy could rise as
improved efficiency lowers prices. The
overall effect will vary from country to
country, depending on the stage of the
outsourcing process and the structure
of the economy.

Changes in Policies and
Regulations

Changes in regulations related to labor
or the business and trading environment
of the industry can also lead to shifts
in short-term occupational demand.
For example, changes in regulations to
comply with occupational safety and
health or sanitation standards may gen-
erate demand for inspectors at different
points of the production line. New regu-
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lations for the care industry, specifical-
ly for child or elder care, can also lead
to the professionalization of jobs that
currently do not require technical skills,
qualifications, or certifications.

Besides fulfilling standards related
to becoming export ready, two of the
firms interviewed said that they have
been hiring workers in bright occupa-
tions to comply with other standards
or regulations. Firm #8 mentioned that,
in order to satisfy a growing number
of standards related to occupation-
al health and hygiene, it has set up a
quality assurance team that conducts
internal audits and deals with health
inspections. It delved into the export
market several years ago, which means
that it has had to satisfy several more
standards. Firm #1 detailed that, as the
firm transformed from a trading to a
more technology-reliant finance and
business company, it has had to follow
strict criteria set out by OJK. As part
of shifting into new products and ser-
vices, firm #1 has had to expand the
structure of the firm itself, which has
required hiring several occupations that
are considered bright because firms
need to comply with a growing set of
standards related to export and health
and sanitation.

While this channel has not played a
key role in the period of analysis, it
is expected to have a somewhat larg-
er impact in the near future given the
recent reforms adopted in the Jobs
Creation Omnibus Bill. During the in-
depth interview with the firms, rela-
tively less was observed with respect
to responses from firms to policy and
institutional changes. This is not a sur-
prise as no large reforms were intro-
duced in 2019. However, the Omnibus
Bill approved on October 5, 2020 puts
forward a substantive reform affecting
firms’ productivity and labor market
institutions. If this effort is institution-
alized by the Gol, it will serve to mon-
itor the responses of occupations to
these recent reforms.
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6. Summary and
Recommended
Next Steps

The piloting of the OEVS and release
of the Indonesia Occupational Employ-
ment Outlook reports constitute an
effort to build the foundational data
toolbox for workforce development
policy. Piloting this survey was import-
ant because, given the current mix of
surveys that BPS collects, it aims to fill
a data gap, by gathering detailed infor-
mation on employment and vacancies
at firms classified by narrowly defined
occupation. This tool complements
three others tools also piloted for the
first time by the World Bank in Indo-
nesia: namely, the Critical Occupations
List, which combines quantitative and
qualitative data to identify the jobs
that are in short supply and are criti-
cal for Indonesia’s growth, the assess-
ment of skills on demand by adjusting
the O*NET Survey to the local context
(IndOTaSk), and the analysis of online
vacancy data.
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This Technical Report provides back-
ground information on how other
countries collect, analyze, and use
similar data to the OEVS and describes
the construction and implementation
of the OEVS survey. It presents the
methodology for data collection and
the survey instrument, as well as the
limitations of the pilot survey, which
covers only three sectors and selected
regions of the country. It then analyzes
the pilot data to ensure that the survey
design is aligned with the main char-
acteristics of firms and the workforce
gleaned from larger national surveys
with more statistical power.

The most important outcome of the
Indonesia Occupational Employment
Outlook is the short-term occupation-
al prospects score based on a holistic
assessment of 10 complementary in-
dicators of short-term occupational
demand. The Short-Term Occupation-
al Prospects Report presents the full
list of indicators and the assessment
used to determine the bright and dim
occupations, while this Technical Re-
port provides a further analysis of the
bright and dim occupations. Only 15
percent of Indonesia’s workforce is
employed in bright occupations, and
another 2 percent is employed in dim

L J 2 4
...
L 4 L J

Bright
4 2 occupations

occupations. As expected, the major-
ity of the workforce is employed in
stable occupations, as the changes in
occupations are gradual because the
pace of structural transformation—al-
though more accelerated than in the
past—is gradual.*

While bright occupations tend to re-
quire mostly high-skilled workers, In-
donesia is at a point in the structural
transformation where many low- and
semi-skilled occupations also have
good job prospects. Through cluster
analysis, section 4 (making sense of
bright occupations) in this Technical Re-
port groups occupations by four main
characteristics. Almost a quarter of the
bright occupations are in the low-val-
ue-added economic group, with micro
and small firms that require minimal
levels of education and pay lower wag-
es. Almost half of the bright occupations
demand upper-secondary education
and are in the manufacturing economic
group. These occupations are in medi-
um-size firms offering wages that are
good enough to support middle-class
consumption. Less than a quarter of the
occupations are associated with high-
skilled, high-value-added firms, either in
manufacturing or in services. The firms
demanding these occupations tend to

Dim

9 0 occupations

1 5% of employment

2% of employment
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be large if they are manufacturing firms
and to be medium or large if they are
high-value-added service firms.

This analysis raises another very im-
portant point: the returns to the oc-
cupation will depend considerably on
the characteristics of the firm. This
result is not unique to Indonesia; it
is observed globally (Abowd and Kra-
marz 1999). The analysis confirms
that a low-skilled worker with a sec-
ondary education or less working for
a high-value-added large firm in In-
donesia earns on average as much as
a college graduate working in a micro
or small low-value-added firm. Hence,
workforce development policy needs
to be developed in sync with incen-
tives to promote productivity gains on
the labor demand side.

The main drivers of occupational
shifts are explored through a combi-
nation of theory and in-depth inter-
views with key informants. Some of
the main drivers identified include
technological change and, in partic-
ular, the digital economy; restruc-
turing of the market through vertical
integration and outsourcing; and de-
velopment of new industries stem-

Stable
129......con

ming from changes in preferences
driven by changes in technology and
demographics.

The companion Short-Term Occupa-
tional Prospects Report details the
definitions of the indicators of occu-
pational demand and the values and
rankings for all occupations in Indo-
nesia. While this information could be
hard to digest for end users, it should
be useful for practitioners (career
guidance and job counselors) assist-
ing them and constitutes a solid base
for preparing the labor intelligence
and career guidance dashboards of
the forthcoming labor market infor-
mation platform of the government
of Indonesia. The website will pres-
ent the information with multiple en-
try points and in an easily digestible
manner to be used directly by stu-
dents, job seekers, and workers inter-
ested in upskilling and reskilling. The
information will be connected with
other databases to help end users to
understand where to obtain the rel-
evant education and training needed
in a given occupation, including links
to the results of other data tools cur-
rently being developed, which are de-
scribed in box 2.1.

Flagged
92....outon

1 5% of employment

6 8 % of employment

Summary and Recommended Next Steps
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This annex describes the most sa-
lient practices for monitoring occupa-
tional employment used around the
world, followed by their application to
Indonesia.

United States

In the United States, the Bureau of La-
bor Statistics is in charge of collecting
and analyzing labor market data. In oth-
er words, it is responsible for collecting
data and therefore constitutes the LMO
of the country.®* To monitor labor mar-
ket dynamics, including the shifts in
occupations and skills, the BLS carries
out three well-established firm-level
surveys: the Occupational Employment
Statistics (OES), the Jobs Openings and
Labor Turnover Survey (JOLTS), and
the Occupational Requirements Survey
(ORS). These surveys, with other tai-
lored surveys, such as the Current Pop-
ulation Survey*® and O*NET, constitute
the main sources of labor market infor-
mation data feeding the LMIS.

The OES is a semiannual panel survey
designed to produce employment and
wage estimates for workers with disag-
gregation for close to 800 occupations.
The data have been publicly available
since 1988, but the survey was initiat-
ed in the early 1970s. Every six months,
the OES surveys between 180,000 and
200,000 nonfarm establishments. To
avoid burdening employers, the panel
is designed to interview the same firm
at most once every three years, col-
lecting information from a sample of
1.1 million unique establishments every
three years, which represents about
57 percent of the employment in the
United States.*” Participation is volun-
tary but relatively high, largely due to
awareness campaigns and the value of
the analysis produced for firms. The
questionnaire is very simple. In addi-
tion to asking basic firm-related infor-
mation, it asks for the total number of
employees per occupation in a certain
wage range.*® With this information,
the BLS can estimate employment
and wages for about 800 occupations,
using Standard Occupational Classifi-
cations (SOCs), at the national, state,
metropolitan/nonmetropolitan area,
industry, and ownership level.*® The
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BLS partners with state workforce
agencies to carry out the survey. The
agencies are responsible for delivering
the survey through mail, fax, phone,
web, e-mail, and follow-up calls.

The OES survey is the only compre-
hensive source of national employment
and wage estimates by occupation, in-
forming various stakeholders and feed-
ing several dissemination products in
the United States. At the national and
state level, it is used to develop in-
formation regarding current and pro-
jected demand for employment and
job opportunities, industry skills and
technology studies, and market anal-
ysis. These analyses are used for very
practical purposes, such as education
and workforce development plans, vo-
cational counseling and planning, and
job placements for career-technical
training programs. In addition, sever-
al government programs use the OES
data. For example, the Employment and
Training Administration program uses
the data for administering the H1-B visa
program for workers in specialty occu-
pations and for helping job seekers and
employers to determine salary ranges
on CareerOneStop.° Foundations, ac-
ademic and government researchers,
private investment boards, and eco-
nomic development programs also use
the data.

The JOLTS is a monthly firm-level sur-
vey designed to collect demand-side
data on labor shortages at the nation-
al level. Launched in 2000, JOLTS has
a monthly sample of approximately
16,400 nonfarm public and private es-
tablishments throughout the country,
covering part-time and full-time work-
ers as well as permanent, short-term,
or seasonal workers.5" Participation is
voluntary. The questionnaire collects
basic firm-related information, how of-
ten employees are paid, and the total
number of employees, job openings,
hires, and separations (including quits,
layoff, and discharges).5? The survey
collects overall numbers, not data at
the occupational level. Establishments
are surveyed using computer-assist-
ed personal interview (CAPI) devices
for the first six months and using web,
fax, e-mail, or mail for the remainder
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of their time. JOLTS was designed to
understand the dynamics of the labor
market, and the data are used to inform
national economic policy, business cy-
cle analysis, industry retention rates,
economic research and planning, in-
dustry studies, and education and job
training programs. JOLTS users can be
public or private. For example, the gov-
ernment uses JOLTS to understand the
strength of the labor market, make pre-
dictions (for example, a decay in hiring
rates may follow a rise in the unem-
ployment rate), and understand cycli-
cal or structural changes in the labor
market; private industries use JOLTS
to measure their relative cost-efficien-
cy when comparing their turnover rate
with that of the industry.

The ORS is a firm-level survey that col-
lects information regarding cognitive
and physical demands at the occupa-
tional level. The survey, piloted in 2012
and launched in 2015, is a nationally
representative survey carried out an-
nually. In order to maximize the sam-
ple, the BLS publishes estimates pulling
together three years of data collection,
reaching a sample of about 25,300 es-
tablishments, and representing about
140.8 million civilian workers.5* The
guestionnaire collects data at the oc-
cupational level (6-digit Standard Occu-
pational Classification [SOC] codes) on
physical demands (for example, stand-
ing, lifting, pushing, posture, auditory,
vision), environmental conditions (ex-
posure to heat, cold, water, humidity,
hazardous contaminants), and cognitive
demands (personal contact, problem
solving, exposure to other people) as
well as information on minimum edu-
cation, on-the-job training, experience,
and credentials.®®* Establishments can
answer the survey through personal vis-
its, by phone, or via e-mail. ORS data are
used for a variety of purposes, including
assisting the Social Security Administra-
tion in its disability adjudication process,
benchmarking job descriptions or devel-
oping targeted recruitment plans, help-
ing insurance companies to assess risk
management, assisting temporary-help
firms to match an employee properly to
job openings, conducting research (in
academia or government), and tracking
the nature of work.
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The response rate for these surveys
is quite good, mostly due to the fact
that firms find the analysis produced
to be useful. During the past decade,
the response rate has been above 70
percent for OES and above 60 percent
for JOLTS.%® The ORS response rate for
2019 round was 69 percent (McNulty
and Yu 2019). Considering the level of
detail of these surveys and their volun-
tary nature, these response rates are
quite high. This is, in part, due to the
value that employers place on the in-
formation provided.

The European Union

Eurostat, the statistics office of the Eu-
ropean Union, promotes and is working
toward harmonizing the Structure of
Earnings Survey (SES). This survey pro-
vides accurate and harmonized data on
earnings at the occupational level in Eu-
ropean Union member states as well as
candidate countries and countries from
the European Free Trade Association for
policy-making and research purposes.®’
The harmonized data are available on
request from 2002 onward. Data from
24 countries were harmonized in the
latest published SES (2014).%® SES is a
joint effort between Eurostat and the
national statistics institutes: while na-
tional statistics institutes are responsi-
ble for selecting the sample, preparing
the questionnaires using a common
coding scheme, and conducting the sur-
vey, Eurostat compiles and harmonizes
the data. Thus, there is no unique ques-
tionnaire for the SES across countries.
Instead, each country collects data for
the SES, following quality and reliability
standards, from tailored questionnaires,
existing surveys, administrative sourc-
es, or a combination of such sources.
The SES is conducted every four years
(as this is the most common frequen-
cy across countries) and includes data
from establishments with at least 10
employees operating in all areas of the
economy except the agriculture sector
and the public administration.®® All paid
employees working at these establish-
ments are covered. The harmonized SES
data include level of remuneration by
specific workers’ characteristics—sex,
age, occupation using the Internation-
al Labour Organization’s International
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Standard Classification of Occupations
(ISC0)-08, length of service, highest ed-
ucational level attained, type of employ-
ee, and contract—and basic employers’
characteristics—economic sector using
the European classification,®® size, and
location.®” Users include national and
international institutions, trade unions
and employment associations, private
institutions, and researchers.

Singapore

Singapore has two annual firm-level
surveys that collect occupation-lev-
el information: the Job Vacancy Survey
(JVS) and the Occupational Wage Sur-
vey (OWS). The JVS, carried out by the
Ministry of Manpower, collects com-
prehensive occupational information
on job vacancies in order to identify
shifts in hiring patterns due to chang-
ing demands of the economy (Ministry
of Manpower 2019). The survey was first
conducted in 1990. Its sample covers
more than 15,000 firms, including pri-
vate sector establishments with at least
25 employees and the public sector. The
questionnaire, besides basic firm-lev-
el information, collects detailed infor-
mation on vacancies, including job title
(which is later classified into Singapore
Standard Occupational Classification—
SSOC 2015), gross monthly wage that
firms are ready to pay, required skills
and experience, minimum qualifica-
tions, and how hard the vacancy is to
fill (whether it was unfilled for at least
six months or whether it was hard to fill
by locals). The JVS is conducted through
web, fax, e-mail, or mail, with clarifica-
tions made over the phone.

The OWS, carried out by the Central
Provident Fund Board on behalf of the
Ministry of Manpower, collects monthly
wages on all employees working at pri-
vate firms (see CPF Board 2019; Ministry
of Manpower 2018). It became available
in 1999 and covers a representative
sample of about 3,000 private sector
establishments with at least 25 employ-
ees, stratified by industry. The question-
naire collects data on each employee
at the firm, including job title (which is
then coded to SSOC), mode of payment,
monthly starting wage, basic and gross
wages, type of employee (part-time/
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full-time), type of contract, and job lo-
cation.®? The OWS is conducted through
web, fax, e-mail, or mail, with clarifica-
tions made over the phone.

Besides the national government, the
Infocomm Media Development Author-
ity, an industry association, carries out
an Annual Survey on Infocomm Media
Manpower to assess the profiles of
information and communication pro-
fessionals.®® The survey was first im-
plemented in 1999, is regulated under
Section 5 of the Statistics Act (Chap-
ter 317), and is compulsory. The survey
covers a representative sample of pub-
lic and private establishments from all
industrial sectors selected from the Es-
tablishment Sampling Frame of the De-
partment of Statistics (IMDA 2019). The
questionnaire includes basic firm and
employment information and detailed
information on 41 information and com-
munication roles related to employ-
ment (total, minimum qualification),
vacancies (experience level and wheth-
er vacancy is hard to fill), and expected
changes in employment over the next
three years. The survey also asks two
specific questions on 91 skills: Does
the firm need more employees with the
specific skill? Can the firm find locals
with the skill? The survey is delivered
through web, fax, e-mail, or mail.

Tailored and Stand-Alone
Approaches

Other countries have introduced tailored
surveys that combine more than one
approach. For example, in 2015 Georgia
carried out the Occupational Demand
Survey (ODS), a firm-level survey that
aims to capture detailed occupational
changes in employment and vacancies
during the previous 12 months. The ODS
sample consisted of 6,000 firms from
across the country and represented
about 10 percent of the total number
of firms in the country. The survey col-
lected information on the current stock
as well as planned flows (increases and
decreases) of occupational employment
and current job openings using ISCO-08
classification at 4 digits. Although the
survey attempted to collect information
on wages, it had limited success. The
primary stakeholders of this informa-
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tion included the end users (students,
job seekers, workers, and employers)
and policy makers. The results of the
ODS were disseminated through reports
and were used to develop labor mar-
ket trends in a newly introduced labor
market information web portal. Policy
makers in Georgia used the results of
the survey to inform planning of the
technical and vocational education and
training (TVET) budget. More specifical-
ly, the Ministry of Education used the
data to predict enrollment and initiate
a dialogue with the Ministry of Finance
on budget needs. The Office of Public
Employment Services used the ODS re-
sults to allocate short-term training for
newly unemployed workers, with a fo-
cus on youth.

The Ugandan Bureau of Statistics
(UBOS) carried out the 2016/17 Ugan-
da Manpower Survey. This was the first
comprehensive survey on manpower
that had been carried out in Uganda.
It had three modules: formal sector,
informal employers, and educational
institutions. The formal sector survey
targeted more than 6,000 establish-
ments, and the questionnaire asked
for detailed occupational information
on current levels of employment, va-
cancies, and three-year employment
projections. Detailed information in-

cluded job title (coded to 1SCO-08
classification at 4 digits), type of job,
minimum educational requirements,
wages, nationality, and skills (catego-
ries).®* The survey was delivered over
a 12-month period through 42 trained
field staff using hand-held CAPI devic-
es. So far, UBOS has published a re-
port with basic descriptive statistics
on this comprehensive survey, but the
main objective of the survey was for
stakeholders to carry out more in-
depth analysis so as to inform policy
debate.

The Government of Mongolia carried
out the Barometer Survey in 2019. The
survey aimed at determining short-
term labor market demand by qualifi-
cation and economic sectors in order
to provide sound information to poli-
cy makers. The survey had three parts:
(i) general information of entities and
organizations; (ii) labor-force demand
and labor-force shortage of 2020, in-
cluding employment level and vacan-
cies; (iii) human resources, including
training practices. The survey collected
occupational data at the 6-digit level
using the International Standards for
Classification of Occupations (ISCO). It
included 3,642 entities and organiza-
tions pertaining to 18 economic sectors
in 21 provinces and 9 districts.

A.1

List and links to occupational structure surveys around the world

Country Survey Collects data on Questionnaire
United States OES Employment and wage estimates by  https:/www.bls.gov/respondents/oes/pdf/forms/
occupation uuuuuu_fillable.pdf
United States JOLTS  Employment, job openings, hires, and  https:/www.bls.gov/jlt/jltcT.pdf
separations
United States ORS Jobs requirements at the occupation- https:/www.bls.gov/ors/information-for-sur-
al level vey-participants/collection-materials.htm
European Union SES Earnings by individual characteristics  https:/ec.europa.eu/eurostat/docu-
ments/203647/203707/SES_variables_list.xls/
b287a6fc-19b2-493d-a3f2-4ee70d3439b1
Singapore JVS Job vacancies
Singapore ows Wages by occupation For a template of the questionnaire, see p. 10:
https:/www.cpf.gov.sg/assets/employers/Docu-
ments/OWS_2019_Booklet.pdf
Uganda MAPU Employment and vacancies by https:/www.ubos.org/wp-content/uploads/pub-
2016/17 occupation lications/08_20182018_Uganda_Manpower_Sur-
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https://www.bls.gov/ors/information-for-survey-participants/collection-materials.htm
https://www.bls.gov/ors/information-for-survey-participants/collection-materials.htm
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https://www.cpf.gov.sg/assets/employers/Documents/OWS_2019_Booklet.pdf
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The table below shows the total num-
ber of occupations exceeding a certain
RSE threshold. For example, for indi-
cator ‘total employment’, at the 1-digit
level, 1 out of 9 of occupations (or 11%)
had an RSE greater than 25 and 1 out

of 9 occupations (or 11%) had an RSE
greater than 40. Similarly, at the 4-dig-
it level, 250 out of 353 occupations (or
71%) had an RSE greater than 25 and
159 out of 353 occupations (or 45%)
had an RSE greater than 40.

Occupation digit level 1 2 3 4
Total occupations 9 39 19 353
RSE threshold 25 40 25 40 25 40 25 40

Occupations exceed-
ing threshold

% |H % |[H %

Total employment 1T M% |1 11% |14 36%

Net change in

employment

Net employment

6 15%| 69 58% |35 29%|250 71% | 159 45%

9 100% |9 100% |35 90%|35 90%| 92 77% |90 76% |204 58% | 194 55%

9 100% |8 89% |36 92%|36 92%| 93 78% |90 76% |206 58% | 197 56%

growth

Turnover rate 4 44% |0 0% |32 82%|16 41%| 89 75% |60 50% 205 58% | 167 47%
Vacancies 7 78% |3 33% |28 72% |20 51%| 63 53% |50 42% | 137 39%| 116 33%
Vacancy rate 8 89% |4 44% |35 90% |29 74%| 79 66% |72 61% | 156 44%| 144 41%

Number of firms
. 4 44% |1 1M% |23 59%
hiring

Unopened vacancies |5 56% |2 22% |23 59%

14 36%| 61 51% |45 38%|164 46%| 134 38%

19 49%| 49 41% |41 34%| 97 27%| 85 24%

Firm Characteristics

The majority of firms are micro enter-
prises dedicated to low-value-added
services, but they are not the ma-
jor generators of jobs, let alone of
high-productivity jobs.®®* Micro firms,
defined by either firm size (for man-
ufacturing) or revenue size (for ser-
vices), represent 93 percent of firms in
the sample. Those in low-value-added
services are ubiquitous in Indonesia,
representing 90.4 percent of all inter-
viewed firms; they are dedicated most-
ly to accommodation and food services
(68.1 percent), creative economy man-
ufacturing (18.1 percent) (for example,
tailoring and sewing or making artisan
bamboo kitchen tools), and wholesale
and retail trade (10.9 percent). Howev-
er, employment in this type of firm ac-
counts for only 37.4 percent of all jobs.
These results are consistent with those
of the 2016 economic census.®® Analy-
sis from manufacturing surveys reveals
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that micro firms in manufacturing are
low productivity (contributing only 6.2
percent to total value added), do not
grow (only 4.1 percent and 0.4 percent
become small and medium firms, re-
spectively), and employ less than a
quarter of all Indonesian workers (23.0
percent) (World Bank, forthcoming).

Conversely, a few high-value-added
services and manufacturing firms gen-
erate a large number of jobs. Firms in
these two economic groups constitute
a small proportion of all firms (4.8 per-
cent and 0.3 percent, respectively), but
they employ a significant number of
workers (24.2 percent and 15.3 percent,
respectively). With the exception of
firms in the ICT industry, most firms in
these two economic groups are larger
than micro firms (figure C.1). About half
of firms in high-value-added services
are small or larger, and most manufac-
turing firms (76.4 percent) are medium
or larger (figure C.2).
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While there are fewer high-value-added services and
manufacturing firms, they generate a large number of jobs

a. Distribution of firms b. Distribution of employment
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a c.2

Most OEVS firms are micro and dedicated to low-value added
services, but the few firms in high-value added services and
manufacturing create a large number of jobs

a. Distribution of firms b. Distribution of employment

% of all firms
% of all employees

41 04 00
Micro Small Medium Large Micro Small Medium Large
(19 (10-49 (50-249 (250+ (19 (10-49 (50-249 (250+
employees) employees) employees) employees) employees) employees) employees) employees)

W Low-value-added services I High-value-added services W Manufacturing

Source: Based on OEVS data.
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Firm age is related to their economic
group and size. On average, firms in
low-value-added services have been
around for more than 16 years (figure
C.3). Firms in high-value-added ser-
vices, excluding ICT firms, have a sim-
ilar average age (17 years). ICT firms,
which are mostly micro, are the young-
est (average age 11), while manufactur-
ing firms are the oldest. On average,
manufacturing firms have been operat-
ing for more than 25 years, and some
have been active for more than 40
years. Similarly, larger firms are older
than smaller firms.

Most OEVS firms are informal, similar
to the findings of nationally represen-
tative surveys.®” By far the majority of

low-value-added firms, most of which
are micro firms, are household enter-
prises (94.9 percent) (figure C.4).® This
type of firm does not have a legal ba-
sis. This is consistent with the latest
census report, which found that only 4
percent of firms have legal status with
the government (BPS 2017), and with a
recent analysis (World Bank, forthcom-
ing). Instead, most larger firms, mostly
in manufacturing or high-value-added
services, are limited liability companies
and more likely to be foreign-owned
(figure C.5). Analysis from other sources
finds that larger firms in manufactur-
ing are likely to comply with labor reg-
ulations and provide better quality jobs
than medium and small firms do (World
Bank, forthcoming).

a c.3

Average age of firms (years)

Firm Age is highly associated to the economic group and firm size

a. Firm age, by sector
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a ca Most firms are informal, but a large share of employees work at
formal firms

a. Distribution of firms and employment, b. Distribution of firms and employment,
by type by type and size
80 100 — . — —
90
80
60
. 70
£ Ew
S =
= = 4 ]
20 0
20
10
0 0 || |
g g8 =2 =2 2 5 g & 8 =2 = Micro Small Medium Large
S £ 2 2 =58 g8 4§ 8 (19) (10-49) (50-249) (2504)
% ;E 2 £ 3 % = :E | Formal Other
% E & § g E Formal Limited partnership (formal)
E Y - = Formal Limited liability enterprise (formal)
= B m Formal Public enterprise (formal)
Formal Informal .
W Informal Household (informal)
B Firms B Employment W Informal Individual/Household Enterprise (informal)
Source: Based on OEVS data.
a c.5 Most firms are domestic, and foreign owned firms are
concentrated in manufactures
a. Distribution of firms and employment, b. Distribution of firms, by sector
by sector and type and ownership
100 100 o oW
I | I % | I |
80 80
n | | w70
Ee | £
: 3 50
=) =
30
20 I 20

=)
-
\
I
ic i
I
-3

— a u = oo = = o — v 9 @ = o
S E2EZEFE R EE S & 8 2 8§ & % £ 8 5 2
s &% 8 &5 5 £ £ 3 & E = 9 = L [~ = @ D 1S = 1<)
g & 2 5 3 =T 8~ 3 © E g 20 =4 o < — 7] S 1S
2 =2 3 s 2 5 g S 2 s 2 £ 3 2 & S 2 £
o= 2 s ® ° 2 [ = = ° - ==} [w) o =
< - S S & g = < =3 = S D 3 =
@ S © s 5 S o I S o = -
= o e 2 = 9 = 2 = S
= 2 s = 3 2 2 £ 4 2
2 £ s 3 S 5 E]
= IS = = =
o g =
S S
g =
HVA Services LVA Services Manufacturing HVA Services Manufacturing
Limited partnership (formal) I Full foreign ownership
Limited liability enterprise (formal) Joint venture with foreign ownership
0 Public enterprise (formal) Full domestic ownership

M Household (informal)
Individual/Household Enterprise (informal)
| Other

Source: Based on OEVS data.
Note: HVA = high-value-added. LVA = low-value-added.

Indonesia’s Occupational Employment Outlook Technical Report



Employment Panorama

Where you work matters more than
who you are or what your training is. In
Indonesia, as shown in other studies®®
the size of the firm and the activity of
the firm are more important determi-
nants of wages than the education at-
tainment or the occupation chosen. A
plant operator with less than secondary
education working in a large manufac-
turing firm is likely to earn as much—
or even more—than a college graduate
working in a small low-value-added
services firm. Unfortunately, there is a
massive variation wages and other job
features across firm characteristics.

While most OEVS firms offer full-time
wage jobs, this type of security var-
ies across occupations and firm ac-
tivity. The most common type of jobs
are full-time, full-year, and under di-
rect payroll of the firm. While on av-

erage only 4.7 percent of employees
are part-time, this form of contract is
more prevalent in wholesale and re-
tail firms (11.3 percent). Similarly, 3.2
percent of all employees are seasonal
and employed mostly in construction
firms (15 percent). Firms outsource
2.4 percent of all employees, but ICT
firms outsource 28.8 percent of all
employees (figure C.6). Almost one-
fifth of employees are under a fixed-
term contract (17.7 percent), mostly in
finance and business (42.3 percent),
textiles (48.9 percent), and electronics
(59.4 percent). However, not working
full-time/full-year or under the direct
payroll of the firm needs to be asso-
ciated with worse paying jobs. Some
of these job features are inherent to
the nature of job/occupation, and what
needs to be examined is whether these
are associated to occupations that are
in excess of supply—that is not grow-
ing and with decreasing wages.
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Type of Work and Workers Employed
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For women, where they work may matter
even more as they are found in low pay-
ing sectors. Less than half of employees
are female (41.3 percent), but with great
variation in female participation across
economic activities. High-value-added
services firms tend to hire fewer wom-
en than low-value-added services firms
(20.9 percent vs. 47.0 percent), ranging
from 11.4 percent in construction firms
to 28.8 percent in ICT firms (figure C.7).
Half of the employees in manufactur-
ing firms are women, but fewer women
work in in more capital-intensive indus-
tries such as automotive and chemical
firms (12.9 percent and 22.2 percent,
respectively), while many work in more
labor-intensive industries such as tex-
tile and electronic firms (66.0 percent
and 63.3 percent, respectively). These
patterns are very similar to the nation-
ally representative data from Sakernas
and Medium and Large Manufacturing
Firms Census.”

Working in small firms is associat-
ed with low wages even for high-ed-
ucated workers, but most of these
firms require quite low educational
attainment. Almost two-thirds of jobs
in low-value-added services have no
educational requirement, and an ad-
ditional 16.7 percent require only low-
er-secondary school (figure C.8). This
requirement is surprisingly low con-
sidering that, in 2019, 60.3 percent of
workers had completed at least some
secondary education (BPS 2019). Man-
ufacturing firms, in a middle ground,
have a higher proportion of jobs re-
quiring secondary education (either
vocational or general).” On the other
extreme, high-value-added services
jobs require higher qualifications: al-
most all workers need at least a sec-
ondary school diploma (group average,
95.1 percent); in particular, half of jobs
in ICT require a Diploma IV.

E c .7

% of all firms

Firms hire fewer females, except in three sectors

Employment, by gender and sector
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Source: Based on OEVS data.

Note: Percentages of female workers by major sector category are based on data from Sakernas (BPS
2019). The percentage is the same for all manufacturing sectors, since the report does not disaggregate
the data further. HVA = high-value-added. LVA = low-value added.
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m c.8

Educational requirements are quite low, particularly for micro and

small firms

.. but it also depends on the firm’s activity

a. Minimum qualifications required,
by firm size

% of all employees
=

b. Minimum qualifications required,
by sector
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Source: Based on OEVS data.

Note: HVA = high-value-added. LVA = low-value-added.

More than two-thirds of jobs are semi-
skilled occupations.”? Of course, what
you do depends on where you work, i.e.
different occupations are found in dif-
ferent sectors. Almost a third of jobs
are in service and sales (29.6 percent)
(figure C.9). These jobs are demanded
mostly by firms in low-value-added ser-
vices, particularly in activities related to
wholesale and retail trade and accom-
modation and food services. Very low
qualifications are needed to perform
this occupation: 44 percent of jobs do
not require any formal education, and
an additional 14 percent require low-
er-secondary school. In contrast, firms

Appendix

in high-value-added services demand
relatively higher skill levels: more than
half (563 percent) require at least a tertia-
ry education (Diploma | or above). Only
firms in ICT and finance and business
demand higher levels of skills (84 per-
cent), such as technicians and associate
professionals, managers, and clerical
support workers. Jobs in manufacturing
firms are mostly blue-collar, particularly
for certain types of plants and for ma-
chine operators and assemblers. This is
consistent with the findings of World
Bank (forthcoming), which reports that
most manufacturing jobs are blue-collar
and that very few are white-collar.
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E c.9

Mid-level skill occupations are the most demanded but
occupational demand vary by sector

a. Employment distribution, by 1-digit
occupation
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e =
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b. Employment distribution, by sector and
1-digit occupation
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Source: Based on OEVS data.

Note: HVA = high-value-added. LVA = low-value added.

A more granular look into firms shows
a high degree of specialization, with
firms employing two unique occu-
pations at 4-digit KBJI on average.
As expected, the larger the firm, the
larger the number of unique occupa-
tions employed (figure C.10). While the

median micro firm employs 1 unique
occupation, the median small firm
employs 5, the median medium firm
employs 13, and the median large firm
employs 18. Moreover, regardless of
firm size, employment is highly con-
centrated in one, two, or three unique

a c'1°

Distribution of Occupations, by Firm Size

a. Distribution of unique 4-digit occupations

demanded, by firm size

b. Concentration of employment within the
most frequent occupation, by firm size

1
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Micro Small Medium Large Micro Small Medium Large
(1-9) (10-49) (50-249) (250+) (1-9) (10-49) (50-249) (250+)
All other occupations m 2nd most frequent occupation

Most frequent occupation 3rd most frequent occupation

Source: Based on OEVS data.

Indonesia’s Occupational Employment Outlook

Technical Report



75

occupations. For example, the me-
dian large firm (employing 18 unique
occupations) employs 57 percent of
its workers in just one occupation, 15
percent in a second occupation, and 8
percent in a third one, leaving 21 per-
cent of employment for the remaining
15 occupations.

Wages increase with the scale of the
firm. The breakdown of median wage
by firm size and occupation shows that
larger firms pay better wages across
all occupations (figure C11). As expect-
ed, with the exception of micro firms,
high-skilled occupations—like manag-
ers, professionals, technicians, and as-
sociate professionals—are better paid
than low-skilled ones, consistent with
positive rewards to investments in hu-
man capital and alignment of wages and
productivity. Firm size is an important
determinant of wages: a high-skilled
worker employed in a low-productivity
micro firm is likely to earn less than a

low-skilled worker in a large firm. Spe-
cifically, the median monthly wage for
managers and professionals at micro
firms (Rp 3 million) is lower than the me-
dian monthly wage for semi- and low-
skilled workers at large firms (between
Rp 3.89 million and Rp 3.5 million).

Sectors associated with higher pro-
ductivity pay higher wages. The medi-
an wage for firms in low-value-added
services, irrespective of the sector, is
lower than that of high-value-add-
ed services and manufacturing firms.
This is consistent with an analysis
based on manufacturing survey data:
labor productivity and wages tend to
be higher in high-technology-intensity
activities (such as chemical, electron-
ic, and automotive firms) and lower in
textiles and food and beverage activ-
ities (World Bank, forthcoming). Wage
differentials also may be related to
firms’ formality (larger firms are more
often formal).

E c.11
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Median Monthly Wages, by Occupation, Firm Size, and Sector
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Note: HVA = high-value-added. LVA = low-value-added.
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Appendix D.
Occupations with
Signs of Skills

Shortages

76

KBJI Occupation title Shortage sign
1221 Sales and marketing managers Hard and unopened
1323 Construction managers Difficult and unopened
2144 Mechanical engineers Hard and unopened
2166 Graphic and multimedia designers Difficult and unopened
241 Accountants Difficult and unopened
2431 Advertising and marketing professionals Hard and unopened
2434 Information and communication technology sales Difficult and hard
professionals
2514 Applications programmers Difficult and hard
261 Lawyers All signs
2641 Authors and related writers All signs
2642 Journalists All signs
3122 Manufacturing supervisors Hard and unopened
3123 Construction supervisors Hard and unopened
3141 Life science technicians (excluding medical) Difficult and hard
3321 Insurance representatives Hard and unopened
3334 Real estate agents and property managers Hard and unopened
3513 Computer network and systems technicians Hard and unopened
4229 Client information workers not elsewhere classified Difficult and unopened
4323 Transport clerks Hard and unopened
5131 Waiters Hard and unopened
5246 Food service counter attendants Hard and unopened
5414 Security guards Hard and unopened
7233 Agricultural and industrial machinery mechanics and Hard and unopened
repairers
7422 Information and communication technology installers Hard and unopened
and servicers
751 Butchers, fishmongers, and related food preparers Hard and unopened
7531 Tailors, dressmakers, furriers, and hatters Hard and unopened
7532 Garment and related pattern makers and cutters Hard and unopened
7533 Sewing, embroidery, and related workers Hard and unopened
7543 Product graders and testers (excluding foods and Hard and unopened
beverages)
8152 Weaving and knitting machine operators Hard and unopened
8153 Sewing machine operators Difficult and unopened
8183 Packing, bottling, and labeling machine operators Hard and unopened
8322 Car, taxi, and van drivers Hard and unopened
9214 Garden and horticultural laborers Difficult and hard
9321 Hand packers Hard and unopened
9329 Manufacturing laborers not elsewhere classified Hard and unopened
9411 Fast food preparers Hard and unopened
9622 0Odd job persons Difficult and unopened

Note: Covers 38 occupations with more than one sign of shortages. Hard = hard-to-fill occupation. Diffi-
cult = difficult to hire occupation due to lack of applicants with skills. Unopened = occupation for which
firms did not open vacancies due to a lack of trust that they would find workers with the appropriate
skills. All signs = occupations with all three signs.

Indonesia’s Occupational Employment Outlook

Technical Report



Appendix E.
Overlap between
Bright and Critical
Occupations

List (COL) 2018
Occupations

Appendix F.
Additional
Statistics
for Bright
Occupations
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KBJI Bright occupations titles Overlapping COL-specific job title in shortage

2141 Industrial and production engineers  Environmental engineers, production engineers,
and process engineers

2142 Civil engineers Civil engineers

2166  Graphic and multimedia designers Graphic  designers, layout designers, and
animators

2263 Environmental and occupational Environmental engineers, production engineers,

health and hygiene professionals and process engineers
2413 Financial analysts Treasurers (in banking industry)
2512 Software developers Apps and system developers

312 Civil engineering technicians

Surveyors

3131 Power production plant operators

Power plant operators

3257  Environmental and  occupational

health inspectors and associates

Safety, health, and quality inspectors

3322 Commercial sales representatives Area managers, branch managers, and regional
managers in retail
7233  Agricultural and industrial machinery Skilled farmers for organic and sustainable farm-
mechanics and repairers ing and skilled farmers for palm oil and chocolate
plantation
8344  Lifting truck operators Heavy-truck drivers
9214 Garden and horticultural laborers Skilled farmers for palm oil and chocolate

m F-1

plantation

Distribution of Employment in Bright Occupations, by Firm Sector

00 - . w [ ] =8 [} ’7,'|.ili "Il """ FEg Ii ifig=
90 I " I I | I | I 1 I
80
_ N
5]
g 60
g 50
2
E 40
5
= 30
20
. I| Ml
|
| | I | I | | | | |
0
O—=ND - OMMN AN — AN NN SN MO O NOON MR OS~SMONM s = — O NS <t O <t —
T T T OO O M <N O — NN — N <ETF TN NN s s v N <F v — N — N on oY
NN N N N N Pl S R R e R & 2 IR IR IR BRI AU =g g p s gatiasy S
A-digit KBJI
m Other Manufacturing (Cr Econ) Wholesale/Retail (Cr Econ) Accommodations and Food
IcT Finance & Business Transport & Logistics Construction
m Food & Beverage m Textile Chemical m Electronic
Automotive

Source: Based on OEVS data.
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E F.2 Average Age of Firms Hiring Bright Occupations
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Note: Gray line across occupations is the average age for all firms. Gray area is +/-1 standard deviation
for all firms.

E F.3 Education Level Required for Bright Occupations
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Endnotes

" Rich recent discussions can be found in
World Economic Forum, 2020 and World
Bank, 2019c.

2 77 percent of employers stated that
they have difficulty hiring high-skilled
workers (managers, senior profession-
als), 67 percent have difficulty hiring
semi-skilled workers (for example, non-
production technicians, associate pro-
fessionals, sales representatives), and
43 percent have difficulty hiring low-
skilled workers (unskilled, nonproduc-
tion workers) (Gomez-Mera and Hollweg
2018).

° For a rich discussion in the current la-
bor market dynamics, see World Bank
(forthcoming).

* Skill categories used throughout the re-
port are defined according to occupations
at the 1-digit KBJI (Indonesian Standard
Classification of Occupations): low-skilled
jobs are elementary occupations (KBJI
9); semi-skilled jobs are clerical support
workers, service and sales workers, skilled
agricultural, forestry, livestock and fishery
workers, craft and related trades workers,
and plant and machine operators and as-
semblers (KBJI 4 to 8); and high-skilled
jobs are managers, professionals, techni-
cians, and associate professionals (KBJI 1
to 3). For a four-way classification of skills
that combines type of jobs with skill level
see World Bank (forthcoming), Figure 2.7,
Annex Figure 2.11.

° World Bank (forthcoming), Figure 2.7
shows that in terms of occupational em-
ployment, the biggest occupational shift
is from skilled agricultural and fishery
jobs (-18 percent, that is a semi-skilled
blue-collar occupation) into elementary
occupations (22 percent, that are low-
skilled) and service and sales workers
(27 percent, semi-skilled white-collar
occupations).

° According to the World Bank Enter-
prise Survey 2015, only 8 percent of firms
trained workers in 2015. Manufacturing
firms offering training did so to 48 per-
cent of their employees (Gomez-Mera and
Hollweg 2018).
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” For a detailed description of mismatch-
es, see CEDEFOP (2018).

¢ Indicators cannot be interpreted in iso-
lation because doing so may lead to an
inaccurate assessment. For example, an
occupation with a large number of vacan-
cies or net employment growth may not
necessarily have good job opportunities
since, due to the nature of the industry or
job, the occupation may also have a large
number of layoffs and high turnover. This
is the case, for instance, with plumbers,
who are hired when construction starts
on a new building and are let go when the
building is completed.

° It is assumed that the changes in oc-
cupational demand can only be detected
after a period of three to five years.

© See Rutkowski, de Paz, and Levine
(2018) for a definition of LMOs.

""High-value-added services firms include
medium and large firms engaged in infor-
mation and communication (KBLI 58-63),
finance and other business (KBLI 63-64,
68, 69-75, 77-82), transportation and
warehousing (KBLI 49-53), and construc-
tion (KBLI 42 and 432). Low-value-added
services firms include all firms in the cre-
ative industry, as defined in Presidential
Regulation no. 77/2015, and in the tourism
industry, as defined in Minister of Tourism
Regulation no. 10/2018.

' The population size for manufacturing
is 5,371, for low-value-added services is
1,695,250 and for high-value-added ser-
vices is 84,607.

® The RSE is the standard error expressed
as a fraction of the estimate.

' Table A1 in the Short-Term Occupational
Prospects companion report, reports the
RSEs for all indicators used in this tech-
nical report.

' 31 percent was calculated using the
total weighted employment of the OEVS
sample (9,288,368 workers) over the to-
tal weighted employees in 2018 Sakernas
on the sampled provinces and subsec-
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tors (25,550,803 workers). It was not
possible to estimate an accurate lev-
el of employment using Sakernas 2019
because the database does not have a
5-digit KBLI code. However, assuming
that subsectors grew evenly within the
sampled provinces, the percentage cov-

erage would be 30 percent.

“ A full accounting of occupations re-
quires the collection of narrowly defined
occupations (at the 4-digit classification)
in the population census. This survey will
be based on a sample, not a population.

" Due to the COVID-19 outbreak, data col-
lection in manufacturing firms could not
be completed, creating a sample of elec-
tronic and automotive firms below the
target size.

'® Readers familiar with the results from
other surveys can skip this section.

' Throughout the report, firms are di-
vided into three economic groups and
into sectors within these groups. Eco-
nomic groups include low-value-added
services, high-value-added services, and
manufacturing. While high-value-add-
ed services and manufacturing firms
are defined by their 2-digit KBLI code,
low-value-added services firms are de-
fined by their 5-digit KBLI code, as ex-
plained in footnote 11. Thus, some firms
in the low-value-added services eco-
nomic group may fall within the manu-
facturing sector. These low-value firms
are called “creative economy manufac-
turing” (and labeled in graphs as “cr econ
manufacturing”) in order to distinguish
them from firms in the manufacturing
economic group.

0 Taking into account the OEVS’s limit-
ed geographic coverage, the distribution
of firms by size is aligned with the lat-
est economic census. In 2016 the census
reported that 92.1 percent of establish-
ments in the country had fewer than 10
workers, most of them in wholesale and
retail trade, accommodation and food
services, and manufacturing subsectors
(BPS 2017).



2 See World Bank (forthcoming) for re-
sults on Indonesia. This finding is not un-
usual in the literature. The seminal work
of Abowd, Kramarz and Margolis (1999)
shows that firm fixed effects explain a
substantial proportion of the wage differ-
ential. Enterprises that pay higher wages,
controlling for person effects, are more
productive and more profitable. They are
also more capital intensive but are not
more high-skilled labor intensive. We find
that person effects explain about 90%
of inter-industry wage differentials and
about 75% of the firm-size wage effect
while firm effects explain relatively little
of either differential.

22 Using data from Sakernas, August 2018
and 2019, World Bank (forthcoming) es-
timates that 1.6 million jobs were creat-
ed in Indonesia. However, the numbers
cannot be extrapolated to this survey, as
the sample differs (only three economic
groups, consisting of very disaggregated
economic sub-sectors whose informa-
tion/data are not available in Sakernas
and selected regions.)

2* These statistics cannot be compared
exactly with other sources, as the ques-
tions are formulated in a different way.
The analysis of Sakernas data only cov-
ers job contractions for the whole econ-
omy between August 2018 and 2019 for
the following sectors: agriculture, finan-
cial activities, and mining. As explained
throughout the document, a one-to-
one comparison between Sakernas and
the OEVS is not possible due to differ-
ent sampling framework/design, as the
OEVS does not cover all sectors or all
regions. For indicators with greater vari-
ation across sectors or space, some dif-
ferences may not be fully attributable to
the nature of the survey or to potential
problems during data collection.

*From abaseline employment 0f1,976,549
(or 21.3 percent of all employees).

25 Garments from textile, knitted, and
embroidered products, edible palm oil.

26 With more rounds of OEVS data collec-
tion, it might be possible to do longer-term
analysis. However, the current data are
sufficient to understand occupations in
the short run (two to three years out).
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27 Total demand in each occupation can
be calculated as the sum of the total
number of workers employed in the occu-
pation and the total number of vacancies
available at the firm when the survey was
carried out.

¢ Once the pilot survey is institutionalized
and repeated on a regular basis, the validity
of the assumption can be put to test.

2 This refers to net terms.

% Net change in employment (number) is
the change in employment during the last
12 months in an occupation.

¥ Net employment growth (percent) is the
percentage change in employment during
the last 12 months in an occupation.

* The indicator “total vacancies” is de-
fined as the total number of job openings
in an occupation that were available at
the firm when the survey was carried out.

* The indicator “total firms that tried to
hire” is the total number of firms that re-
ported trying to hire workers during the
last 12 months in an occupation, irrespec-
tive of success.

% The turnover rate is the percentage
of employees moving in and out of jobs
within the last year.

% CEDEFOP (2018). Explains the usual
causes of these misalignments.

% Hard-to-fill occupations are those that
have been opened for a long time. Long
time is defined as when the average num-
ber of days opened for a certain occupa-
tion is more than 67 days, which is the
value corresponding to the 75% percentile
of the distribution of opened days for all
occupations.

° The occupation is considered to be dif-
ficult to hire if more than half of firms re-
sponded that it is difficult to hire workers
due to a lack of applicants or a lack of
applicants with appropriate skills.

* Two other signals indicate a skills
shortage: (a) occupations that have ex-
perienced rapid wage increases and (b)
occupations that were filled with work-

Indonesia’s Occupational Employment Outlook

ers whose skills are not a good match for
the job. This survey is not able to measure
these two other cases.

% The companion Short-Term Occupa-
tional Prospects Report contains a statis-
tical bulletin presenting the score along
with 10 carefully selected indicators of
occupational demand for each surveyed
occupation at different levels of speci-
ficity (1-, 2-, 3-, and 4-digit levels). That
report also contains a methodological ap-
pendix explaining the conditionalities that
determine the score for occupations at
the 4-digit level.

‘014 of the 42 bright occupations are also
in the COL 2018. See appendix E for the
overlapping list.

“ Great majority means that at least 75
percent of jobs require that minimum lev-
el of education.

“2 Cluster analysis is an exploratory da-
ta-analysis technique measuring dis-
tances for determining similarity or
dissimilarity between observations based
on a set of variables. For the group of
bright occupations among them, the vari-
ables include total employment at the
firm, wages, and education requirements.
Robustness of the clustering was tested
including sector of employment.

“ Chuah, Loayza, and Schmillen (2018)
provide examples from previous industri-
al revolutions to back up this statement,
recognizing that all industrial revolutions
have their own particularities.

“ The structural transformation is now
requiring individuals to acquire new skills
more than once in a lifetime.

* In other countries, the national statistics
office is responsible for data collection, and
the LMO only conducts tailored surveys.

“¢ The Current Population Survey is the
rotating labor force survey of the United
States. It is the main labor force survey
used to monitor the unemployment rate
and beyond.

“" For the OES, see www.bls.gov/oes/. The

OES includes full-time and part-time
workers, but it does not cover self-em-
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http://www.bls.gov/oes/

ployed workers, owners and partners in
unincorporated firms, household workers,
or unpaid family workers.

“ For the March 2020 questionnaire, see
https://www.bls.gov/respondents/oes/pdf/forms/
uuuuuu_fillable.pdf.

“° Since estimates may not always be rep-
resentative at the occupational level, the
BLS publishes the mean and the relative
standard error (RSE), a measure of the re-
liability or precision of the estimate. In-
dustry-level estimates include up to the
6-digit North American Industry Classifi-
cation System (NAICS) industrial groups,
approximately 415 classifications.

°0 CareerOneStop is a portal sponsored
by the US Department of Labor that inte-
grates several trustworthy labor informa-
tion tools and resources in one place for
job seekers, students, workers, workforce
intermediaries, and employers with the
aim of enhancing job and business oppor-
tunities. See www.careeronestop.org.

°" The current JOLTS program began in
1999, and the first estimates were re-
leased in 2002. Before then, the BLS col-
lected information on job openings and
turnover through surveys on particular
states or industries dependent on budget
availability (Clark 2004). It does not cover
proprietors and partners of unincorporat-
ed businesses, unpaid family workers, or
employees on strike or on leave without
pay, among others.

°2 For the questionnaire, see https:/www.bls.
gov/jlt/jltc1.pdf.

° For most updated BLS publications us-
ing JOLTS data, see https://www.bls.gov/jlt/

publications.htm.

5 For the ORS, see https:/www.bls.gov/opub/
hom/ors/. Civilian workers covered include
those in private industry, state govern-
ments, and local governments and ex-
clude workers in the federal government,
the military, the agriculture sector, and
private households and the self-em-
ployed. Since estimates may not always
be representative at the occupational lev-
el, the BLS publishes the mean and the
RSE, a measure of the reliability or preci-
sion of the estimate.
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° For the ORS questionnaire, see https:/
www.bls.gov/ors/information-for-survey-partici-

pants/collection-materials.htm.

°¢ For the response rate for OES and JOLTS,
see https:/www.bls.gov/osmr/response-rates/

home.htm#chart2a.
57 See https://ec.europa.eu/eurostat.

°® Harmonized data for five countries for
1995 are available on request. For the
list of all participant countries by SES
round, see https://ec.europa.eu/eurostat/docu-
ments/203647/771732/Datasets-availability-table.
pdf/8b046263-8535-4161-8b7c-b1df47fbeb3c.

°® Some countries provide information on
enterprises with fewer than 10 employees
on a voluntary basis.

%0 A-Q activity categorization, which is
between 1- and 2-digit Nomenclature of
Economic Activities (NACE).

5" For a complete list of variables, see
https://ec.europa.eu/eurostat/documents/
203647/203707/SES_variables_list.xls/
b287a6fc-19b2-493d-a3f2-4ee70d3439b1.

%2 Starting wage refers to basic wages for
new employees with no work experience.
Basic wages exclude employer Central
Provident Fund contributions, bonuses,
overtime payments, commissions, allow-
ances (for example, shift, food, housing,
and transport), other monetary payments
and payments-in-kind, while gross wages
include these items. For a template of the
questionnaire, see CPF Board (2019, 10).

% An infocomm professional is a “person
engaged primarily in infocomm-related
work, including infocomm data analyt-
ics, either in an IT or telecommunication
equipment and/or services provider, or
user organisation (such as in a bank).”

5 For questionnaires for the three mod-
ules, see the annex in UBOS (2018).

% Throughout the report, firms are divid-
ed into three economic groups and into
sectors within these groups. Economic
groups include low-value-added services,
high-value-added services, and manufac-
turing. While high-value-added services
and manufacturing firms are defined by
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their 2-digit KBLI code, low-value-added
services firms are defined by their 5-dig-
it KBLI code, as explained in footnote 11.
Thus, some firms in the low-value-added
services economic group may fall within
the manufacturing sector. These low-val-
ue firms are called “creative economy
manufacturing” (and labeled in graphs as
“cr econ manufacturing”) in order to dis-
tinguish them from firms in the manufac-
turing economic group.

¢ Taking into account the OEVS’s limit-
ed geographic coverage, the distribution
of firms by size is aligned with the latest
economic census. In 2016 the census re-
ported that 92.1 percent of establishments
in the country had fewer than 10 work-
ers, most of them in wholesale and retail
trade, accommodation and food services,
and manufacturing subsectors (BPS 2017).

57 The type of firm can be considered a
proxy for business formality: public enter-
prises, limited liability enterprises, limited
partnerships, general partnerships, coop-
eratives and pension funds, foundations,
special permit licenses, and foreign com-
panies are all required to have a legal basis
and can be considered formal; in contrast,
individual or household enterprises do not
necessarily have a legal basis and can be
considered informal.

%6 Household enterprises are private busi-
nesses that are not legally incorporated.
There is usually no separation between
the personal wealth of the owner and the
wealth of the firm. Thus, any risk or liabili-
ty falls on the owner or household.

% See World Bank (forthcoming)

“ According to Sakernas data, 38.5 percent
of all workers are women. At the same
time, women constitute less than 5 per-
cent of workers in the transportation and
construction sectors and almost half in
accommodation and food services, whole-
sale and retail trade, and manufacturing
(World Bank calculations from BPS 2019).

“In 2015, 43 percent of workers in the
manufacturing sector had a secondary
education, while 43 percent had less edu-
cation (World Bank, forthcoming).

> See note 3 for a definition of skill levels.
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