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T H E  P A R T N E R S H I P  F O R  A U S T R A L I A - I N D O N E S I A  R E S E A R C H  ( P A I R ) 

I am delighted to share our findings 
from the Partnership for Australia-
Indonesia Research (PAIR) project 
on young people and skills. 

The research focuses on young 
people, aged 16-30, in the 
province of South Sulawesi. This 
is the largest demographic within 
the province which is undergoing 
significant economic growth. This 
research project is designed to 
assist in ensuring all young people 
are able to take advantage of its 
development opportunities. 

The research will help identify the 
skills gaps and capacity building 
needs of young people across a 
number of sectors. Having this 
focus aligns with the Indonesian 
government’s priority on human 
capital development. 

These reports provide the policy 
community with timely access to 
the best available evidence. They 
also respond to the Australian 
government’s Partnership for 
Recovery strategy which aims to 
understand and support Indonesia 
as it deals with and recovers from 
the COVID-19 pandemic. 

Warm regards, 

Eugene Sebastian 
PAIR Program Director 
The Australia-Indonesia Centre
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E X E C U T I V E  S U M M A R Y

There is a gap between a massive 
infrastructure build occurring 

in Indonesia and the workforce 
that will be required to operate 

and optimise the technology 
that comes with it. The province 

of South Sulawesi provides an 
insight into this.  

The past eight years have seen rapid infrastructure 
development in South Sulawesi with the building of 

several strategic projects such as railways, ports, 
highways, toll roads, dams and power plants. These 

new facilities provide an opportunity for young 
people, aged 16 to 30, to step into jobs that require 

digital knowledge and capabilities.

By examining one major industrial facility in the province, Makassar 
port, we have found significant gaps in digital literacy between 
the education system and industrial needs, as well as within the 
current workforce. The gaps between education and port operations 
occur in almost all levels of competence including supply chain 
management and data and information literacy. In the context of 
the port’s employees themselves there is limited understanding 
of what technical skills are required, and therefore potentially 
lacking, to support efficient and effective operations of the port and 
management of its logistics. 

Image credit: Arif Maulana on Unsplash
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We have also found several reasons why this gap exists. These 
include curricula that fail to include digital literacy competency 
elements, teachers with insufficient digital competence and 
supply chain qualifications in digital competence and supply 
chain management, limited availability of training facilities and 
infrastructure, and a weak partnership commitment between VET 
schools and the state-owned port operator, Pelindo Regional IV 
Makassar.

The findings have come through discussion and surveys with port 
managers and vocational schools in Makassar. The evidence 
collected has been invaluable. 

During the course of our work, we were also able to build a 
comprehensive framework, or tool, that can be used to measure an 
individual’s digital skills, specifically in supply chain and logistics 
management. There is now more clarity about the gap between 
what is taught in vocational schools and what is needed ‘in the 
field’. Furthermore, we have been able to craft a roadmap on how 
to teach and develop the skills required to work in an increasingly 
sophisticated digital economy. 

The Port of Makassar is a busy one, a main thoroughfare for 
passengers and cargo, and classified as a primary port by the 
national government. The government of South Sulawesi advocates, 
in line with the national government, the need to improve education 
and skill levels among its young people to support the development of 
infrastructure and therefore the economy. 

Although education levels are generally increasing among young 
people, the Indonesian government recognises that the rate of 
improvement is not enough to deal with future technological 
requirements and increasing global competition. It has made human 
resource capacity part of its national development plan, and we 
believe this study provides useful intelligence on the task ahead while 
offering practical tools to support the development of young people. 

This report makes five recommendations to 
address the digital skills gap:

• Provide in-house staff training to improve digital competency.
• Sponsor employees to take further studies.
• Strengthen cooperation between local VET schools, industry and 

government.
• Introduce employee exchange programs with Pelindo Regional I to 

establish sound digital competence.
• Periodically assess digital competence of employees using the 

proposed digital literacy framework (a guide to assessing people’s 
digital competency).
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I N T R O D U C T I O N

In recent years South Sulawesi 
has seen significant economic 
development. In 2019, 
economic growth reached 6.9 
percent which was greater 
than the five percent national 
growth rate. Some 47 percent 
of economic growth in South 
Sulawesi came from the 
Makassar megapolitan region.1 

This rapid economic development 
could be attributed to the policies 
of President Widodo who in 2014 
announced an infrastructure 
program focusing on South 
Sulawesi, including railways, 
seaports, roads, toll roads, dams 
and power plants. One of these 
major initiatives is the development 
of the Makassar seaport known as 
Pelindo Regional IV Makassar. 

Pelindo Regional IV, or the 
Port of Makassar, is the focus 
of this project.

The Indonesian government 
acknowledged the need for 
human resource capacity growth 
in its 2005-2025 Long-Term 
National Development Plan as a 
means of supporting economic 
and infrastructure development. 
Although education levels have 
generally increased among young 
people aged 15 and above, the 
government acknowledges the 
current situation fails to cope 
with technological progress 
and rapidly increasing global 
competition. The South Sulawesi 
provincial government’s 2018-
2023 development vision 
consistently emphasises the need 
for human resource improvement 
via education and more equitable 
access to education and 
technology.2

There is also the flow-on growth 
with the resultant need for digital 
skills in the local community.

1 Kevin Evans and Marlene Millott, ‘Overview: South Sulawesi’s Economy’, Partnership for Australia-Indonesia Research, May 2020, https://
pair.australiaindonesiacentre.org/research/connectivity/overview-south-sulawesis-economy/.
2 Bappeda Sulsel, ‘Paparan Kepala Badan Perencanaan Pembangunan, Penelitian Dan Pengembangan Daerah Provinsi Sulawesi Selatan’, 
2020, https://www.bps.go.id/.

Using Makassar port as the context, this study aims to:

1. Develop a digital literacy framework that covers general and supply 
chain management specific skills.

2. Assess required and actual digital skill levels for the effective and 
efficient management of both ports and supply chains.

3. Identify gaps in required and actual digital skill levels.

4. Identify improvement opportunities for local vocational education and 
training (VET) schools in Makassar.

5. Develop a digital literacy plan through vocational education and 
training programs to address skill/competency gaps.

To achieve our study aims, this project draws upon a combination of 
interviews, focus group discussions and surveys. The research participants 
include the management team and employees at the port and at four 
VET schools in Makassar. We reviewed and combined a range of relevant 
literature and models to develop our own comprehensive framework for 
measuring the digital readiness of young people (aged 16 to 30 years) to 
participate in the digital economy. This framework can be used to assess 
workplace digital skills and provides a useful tool for others engaged in 
academic research. Through our empirical study we have identified the 
current digital skills shortage as well as opportunities to improve existing 
educational and training program offerings at local VET schools in Makassar.

Finally, we developed a plan or roadmap to guide the development of digital 
literacy curriculum through vocational education and training programs. 
Further development of the existing curriculum and enhanced teaching and 
learning in supply chain management and related technologies will enable 
more young people to be prepared for careers in ports, logistics and the 
digital economy of Makassar generally. The recommendations as outlined 
in our roadmap for the future will provide opportunities for collaboration 
between education providers, industries and government agencies.

Image credit: Arief Hidayat on Unsplash
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M E T H O D O L O G Y 

This project mixes 
qualitative and 
quantitative data to 
provide a comprehensive 
analysis. The qualitative 
data was obtained 
through semi-structured 
interviews and focus 
group discussions, while 
quantitative data was 
obtained via surveys. 

We worked with the Makassar port 
authority and VET schools to collect 
the data.

Below are the research methods 
used to address the three project 
aims.

1. To achieve the first study aim, 
we first developed a digital 
literacy readiness model 
framework using a thematic 
analysis, a qualitative data 
analysis method that involves 
reading a data set and 

identifying patterns across 
the data to derive themes.  
We subsequently interviewed 
young employees (16-30 
years old) of Makassar port 
and conducted an online 
survey to get an idea of their 
digital literacy competencies 
within the digital literacy 
readiness model framework. 
We also conducted a focus 
group discussion with port 
management to understand 
the required digital skills they 
perceived as necessary. We 
then conducted a gap analysis 
to identify any skills shortages.

2. To achieve the second study 
aim, we reviewed the current 
relevant curriculum of four 
VET schools and conducted 
focus groups with directors 
and principals of VET schools 
to identify what digital literacy 
competencies they needed 
for effective and efficient port 
operations and the potential 
for the development of digital 
literacy education and training 

in Makassar. Then we held an 
online survey with VET school 
students to identify their 
digital literacy competency 
levels. Based on the results of 
the curriculum review, focus 
groups, and survey, we have 
identified opportunities to 
improve existing educational 
and training program offerings 
at local VET schools in 
Makassar.

3. To achieve the third study aim, 
we compared the findings 
we obtained in addressing 
the first two project aims and 
developed a practical digital 
literacy development roadmap 
through vocational education 
and training programs to 
address competency gaps. 
The proposed development 
will enable young people to 
participate in the management 
of port operations and logistic/
supply chain processes, and in 
the digitally enabled Makassar 
economic community.

Researchers meet with the team at Pelindo IV (Makassar port).
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Below is some 
background information 
to provide the workplace 
and educational context 
of the study. 

Makassar City

Makassar is the capital of South 
Sulawesi province, the fourth 
largest city in Indonesia, the largest 
in the eastern region of Indonesia 
(KTI), and home to 1,555,088 
citizens.3 The strategic position 
of the region makes Makassar a 
service hub in the eastern region.  

The city of Makassar is a centre 
of trade and services, a centre 
of industrial and government 
activities, a node of freight and 
passenger transportation services 
for land, sea and air, and a centre 
for education and health services.4 
Makassar contributes more than 
one-third (34.86 percent) to the 
economy and absorbs 15.47 
percent of the workforce in South 
Sulawesi.5 Nevertheless, Makassar 
faces various development 
challenges such as income 
inequality and high unemployment. 
In 2020, Makassar’s Gini ratio 
reached 0.400 points, suggesting 
a degree of inequality, while the 
unemployment rate reached almost 
16 percent, the highest number 
compared with other regencies and 
cities in South Sulawesi.6

3 BPS, ‘Laporan Bulanan Data Sosial Ekonomi Januari 2021’, 2021, https://www.bps.go.id/.
4 Pemprov Sulsel, ‘Website Resmi Provinsi Sulawesi Selatan’, 2022, http://sulselprov.go.id/.
5 BPS, above n.
6 Ibid.

Figure 1. Maps showing both Makassar’s location in Indonesia and its 
layout on the coast of South Sulawesi. 

Pelindo Regional IV Makassar (Makassar port)

Four Pelindo (port corporations) were created to manage ports in Indonesia, 
namely Pelindo Regional I, Pelindo Regional II, Pelindo Regional III, dan 
Pelindo Regional IV (Makassar port). They are part of a non-listed company 
owned by the Ministry of State Owned Enterprises. Each Pelindo has 
branches and subsidiaries to manage their operations. The Pelindos 
were merged into four regional sub-holdings in October 2021 following a 
decision by the Indonesian government. In each regional sub-holding, there 
is a regional head with the authority to make decisions. Thus, all issues of 
operation and relationship with customers can be decided by the regional 
head in each sub-holding. The establishment of sub-holdings that manage 
business clusters is aimed at increasing Pelindo’s service capacity and 
business efficiency. Each Pelindo Regional is supported by four business 
units.
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D A T A  C O L L E C T I O N 
M E T H O D S

Semi-structured interview

We conducted semi-structured 
interviews, requesting participants’ 
views and opinions through open 
questions. This semi-structured 
interview aimed to gauge digital 
literacy levels. We developed 
interview questions based on 
literature about digital skills and 
supply chain management. This 
study considers existing digital 
literacy frameworks developed 
by public sector or government 
institution and private sector, such 
as the European Union7, British 
Columbia government8, Australian 
government9, Singapore Institute 
of Policy Studies10, McKinsey11, 
and Pearson IC3 Digital Literacy 
Certification12.

One of the approaches we used 
to reach participants was to 
coordinate with the human resource 
and general divisions of Pelindo 
Regional IV who in turn were able 
to give us access to people working 
throughout the business. At first 
we targeted 15 people from among 
the young workers as research 
participants, but only three people 
were willing to participate (see 
Table 1). The low response rate 
was influenced by the increasing 
spread of COVID-19 cases in 
Makassar. In order to obtain a more 
comprehensive picture of digital 
literacy competencies among young 
workers today, we also collected 
data through surveys.

7 Riina Vuorikari et al, ‘DigComp 2.0: The Digital Competence Framework for Citizens’, 2016, https://doi.org/10.2791/11517.
8 British Columbia Ministry of Education (BCME), ‘BC’s Digital Literacy Framework’, 2013, p.1-11.
9 Philippa McLean, Jenni Oldfield, and Adrian Stephens, ‘Foundation Skills for Your Future Program: Digital Literacy Skills Framework’, 
Commonwealth of Australia, 2020.
10 Chew Han Ei and Carol Soon, ‘Towards a Unified Framework for Digital Literacy in Singapore’, IPS Working Papers, no. 39, 2021.
11 M. Dondi et al, ‘Defining the Skills Citizens Will Need in the Future World of Work’, McKinsey, no. June 2021: 19, https://mck.
co/3b1wULK.
12 Pearson, ‘IC3 Global Standard 6 - IC3 Digital Literacy Certification’, 2021, https://certiport.pearsonvue.com/Certifications/IC3/Digital-
Literacy-Certification/Certify/IC3-Global-Standard-6.
13 J. W. Creswell, ‘Mapping the field of mixed methods research’, Journal of mixed methods research, 3, 2, 2009, p.95-108.
14 M. Dondi et al, above n.

Participant Division Gender Ages Education 
Background

Duration 
of Work

1 Information 
Systems

Male 30 Diploma IV Computer 
and Network 
Engineering

5 years

2 Ship Service Male 27 Diploma IV 
Engineering

11 years

3 Finance Male 28 Diploma III 
Accounting

7 years

Table 1. Profile of Interviewees

Survey

Surveys are usually conducted to obtain responses and reactions from 
a sample to be generalised to a particular population.13 The survey 
instrument was developed based on an earlier study by Dondi et al with 
some modifications to meet the research objectives.14 In our study we 
conducted two surveys. 

The first was conducted to obtain a more comprehensive understanding of 
the current digital literacy of young employees at the Port of Makassar. We 
distributed the questionnaire online and it took about 10 to 15 minutes 
to complete. This online survey was conducted from 17 April 2022 to 23 
April 2022. We also attached ethics documents from The University of 
Melbourne. To make it easier to reach respondents, we approached port 
management and asked for help in distributing questionnaires.

The minimum number of respondents required is 30 people with the 
following criteria:

1. Those who work at the port.

2. Those aged 16-30.

A focus group discussion with the Pelindo Regional IV management team.
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Furthermore, a second survey was 
conducted to obtain information 
about digital literacy learning 
obtained by students at VET 
schools in Makassar City. This 
online survey was conducted from 
17 April 2022 to 28 April 2022. 
Each questionnaire took about 10 
to 12 minutes to complete. We 
also provided ethics documents 
and research permits from the 
Makassar City government for 
the smooth administration of the 
process. We distributed online 
questionnaires to respondents 
of class XII students at four VET 
schools in Makassar City, namely 
SMKN 3 Makassar, SMKN 4 
Makassar, SMK Telkom Makassar, 
and SMK Pertiwi Nusantara 
Makassar as well as students from 
Ujung Pandang State Polytechnic.

Four VET schools in Makassar 
City were selected based on the 
following considerations:

1. Having a balance between public 
and private schools.

2. Having different geographical 
aspects.

3. Having a relatively large number 
of students and teachers.

4. Having a balance between 
high-achieving and low-achieving 
schools.

The selection of schools that 
varied by achievement was 
intended to shed light on the 
relationship between achievement 
and vocational education 
implementation; i.e., whether 
higher and lower-achieving schools 
differed in their efforts to enhance 
the quality of vocational education. 

After gathering information, we 
were able to show the distribution 
of respondents from both the port 
and from VET schools in Makassar 
City.

No VET Schools and Young People 
Employ

Number 
of Survey 
Participants

Proposed 
number of 
respondants

Response 
rate

1 Pelindo Regional IV Makassar 47 30 156.7%
2 SMKN 3 Makassar 62 40 155%
3 SMKN 4 Makassar 15 19 78.9%
4 SMK Telkom Makassar 52 40 130%
5 SMK Pertiwi Nusantara 

Makassar
18 23 78.3%

6 Politeknik Negeri Ujung Pandang 51 50 102%
Total 245 202 121.3

Table 2. Distribution of Respondents Survey

Focus group discussion (FGD)

The discussion was conducted to explore stakeholder perspectives on the 
needs of digital literacy competencies and discuss potential training and 
education offers to encourage the development of digital literacy among 
young people. Our interview participants were selected based on purposive 
sampling to ensure that key stakeholder groups were represented. 

The interview questions are attached in Appendix C and Appendix D.

The selection criteria of the participants include the following stakeholders:

1. Human resources division from Makassar port.

2. Principal or deputy principal at local VET schools in Makassar.

3. Policy stakeholders/government (Head of Education Office of South 
Sulawesi Province/Vocational School Curriculum Section).

Participant Institution Category Gender
Participant 1 Pelindo Regional 

IV Makassar
Division Head of Human 
Resource and General Services

Male

Participant 2 Pelindo Regional 
IV Makassar

Senior Executive of HR and 
General Services

Female

Participant 3 SMKN 4 
Makassar

Principal Male

Participant 4 SMKN 3 
Makassar

Principal Male

Participant 5 SMK Telkom 
Makassar

Principal Male

Participant 6 SMK Pertiwi 
Nusantara 
Makassar

Principal Male

Participant 7 Politeknik Negeri 
Ujung Pandang 

Head of Electrical Engineering Male

Participant 8 Politeknik Negeri 
Ujung Pandang

Head of Multimedia and Network 
Engineering 

Male

Participant 9 Politeknik Negeri 
Ujung Pandang

Head of Computer and Network 
Engineering

Male

Table 3. FGD Participants by Stakeholder Categories
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A delegation tours Makassar port, observing ships and containers.

Based on our study 
findings, port 
employees generally 
appear to have a low 
ability to translate real 
problems into models 
or algorithms.
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A N A L Y I S  A N D  R E S U L T S

Digital literacy readiness 
framework

To assess current and 
required digital skills, we 
developed a practical 
instrument to measure the 
digital readiness of young 
people aged 16 to 30 years 
to be able to participate 
in the digital economy, 
specifically supply chain 
and logistics management.

15 Riina Vuorikari et al, above n.
16 Philippa McLean, Jenni Oldfield and Adrian Stephens, ‘Foundation Skills for Your Future Program: Digital Literacy Skills Framework’, 
Commonwealth of Australia, Australia, 2020, file:///C:/Users/davi0009/Downloads/digital_literacy_skills_framework_accessible_FSSP%20
edits%20October%202021.pdf
17 Chew Han Ei et al, above n.
18 M. Dondi et al, above n.
19 Pearson, ‘IC3 Global Standard 6 - IC3 Digital Literacy Certification’, 2021, https://certiport.pearsonvue.com/Certifications/IC3/
Digital-Literacy-Certification/Certify/IC3-Global-Standard-6.
20 Rameshwar Dubey and Angappa Gunasekaran, ‘Shortage of Sustainable Supply Chain Talent: An Industrial Training Framework’, 
Industrial and Commercial Training, 47, no. 2, 2015: p.86-94, doi:10.1108/ICT-08-2014-0052; and Emmanuel Flores, Xun Xu, and Yuqian Lu, 

‘Human Capital 4.0: A Workforce Competence Typology for Industry 4.0’, Journal of Manufacturing Technology Management 31, no. 4, 2020: 
p.687-703, doi:10.1108/JMTM-08-2019-0309; Abbas Foroughi, ‘Supply Chain Workforce Training: Addressing the Digital Skills Gap’, Higher 
Education, Skills and Work-Based Learning 11, no. 3, 2020: p.683-696, doi:10.1108/HESWBL-07-2020-0159; Petra Pekkanen et al, ‘Building 
Integration Skills in Supply Chain and Operations Management Study Programs’, International Journal of Production Economics 225, no. October 
2018 (2020), doi:10.1016/j.ijpe.2019.107593.
21 Virginia Braun and Victoria Clarke; ‘Using Thematic Analysis in Psychology’, Qualitative Research in Psychology, 3, no. 2, 2006: p.77-
101.

We reviewed and brought together 
prior digital literacy models 
or frameworks and literature 
on supply chain management-
related digital skills. For a 
more holistic perspective, this 
study considers frameworks 
developed by both public sector/
government institutions and the 
private sector. For example, the 
European Union15, Commonwealth 
of Australia16, Singapore Institute 
of Policy Studies17, McKinsey18, 
and Pearson IC3 Digital Literacy 
Certification19. However, these 

existing frameworks are not 
specifically focused on supply 
chain and logistics management. 
Although many related studies 
focus on supply chain management 
they do not specifically consider 
digital skills.20 Therefore, this study 
built upon previous research to 
create a comprehensive, supply 
chain management-oriented, 
digital literacy framework with the 
commonalities of previous models 
and related studies identified and 
analysed.21

Image credit: Madrosah Sunnah on Unsplash
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T H E  D I G I T A L  L I T E R A C Y 
R E A D I N E S S  F R A M E W O R K

Combining both required 
foundational digital skills and 
specific task-based digital 
skills, the proposed framework 
consists of nine digital literacy 
competencies and is further 
broken down into 30 elements or 
indicators that are used to measure 
current and expected digital literacy 
skills in our case study. 

The nine dimensions identified 
include:

• computational and algorithmic 
thinking

• digital communication, 
collaboration, and community 
connection

• digital content fluency
• digital citizenship
• digital identity and security
• digital learning
• technology concepts and 

operation
• data and information literacy
• supply chain management-

related digital skills

Below is a summary of each 
digital literacy dimension in our 
framework.

Computational and algorithmic 
thinking

Computational and algorithmic 
thinking competency refers to an 
individual’s ability to translate real 
problems into models or algorithms 
that people and computers 
can more easily process.22 This 
competency helps individuals 
solve abstract problems faced 

22 M. Dondi et al, above n
23 BCME, above n., M. Dondi et al, ‘Defining the Skills Citizens Will Need in the Future World of Work’., Ei and Soon, above n.
24 M. Dondi et al., McLean et al, above n., and R. Vuorikari et al, above n.
25 BCME, above n., M. Dondi, ibid., Ei et al, above n., R. Vuorikari, ibid.
26 BCME, ibid., Dondi, ibid., Ei et al, ibid., McLean et al, above n., Pearson above n., Vuorikari, ibid.
27 Ibid.
28 Ibid.
29 Ibid.
30 Ibid.
31 Ibid.
32 Ibid.
33 Ibid.

in the workplace, especially in 
engineering-heavy domains such 
as supply chain management and 
port operation. There are three 
elements of this competency.

• First, structured problem 
solving, indicates the ability to 
use a digital system to identify, 
define, and convert real-world 
problems into a model or 
algorithm.23

• Second, technology translation 
and enablement skills, 
indicates the ability to map 
problems and opportunities 
to appropriate technological 
solutions.24

• The third element, foundation 
of programming skills, 
indicates an individual’s ability 
to understand the concept 
of computer programming 
and be able to design, write 
and debug programs that 
accomplish specific goals, such 
as controlling or simulating 
physical systems.25     

Digital communication and 
collaboration

Digital communication and 
collaboration means the ability 
to connect, communicate, and 
work together via digital platforms 
within an online community.26 It can 
be identified by three indicators. 
First, people need to have the 
ability to share information via 
digital channels by selecting and 
using appropriate digital tools to 
communicate and collaborate with 
others.27 Second, people need 
to have the ability to participate 
in the online community to stay 

connected and informed about 
emerging issues in their domain.28 
The third element is digital 
expression, which refers to the 
ability to communicate information 
and ideas effectively to multiple 
audiences using various media and 
formats.29

Digital content fluency

Digital content fluency reflects 
the ability to produce and manage 
digital content and generate 
creative ideas and innovations. It 
consists of two elements: digital 
content creation and digital 
innovation. Digital content creation 
skill refers to the ability to create, 
edit, and publish or present 
digital content (document, image, 
video) for a specific audience or 
purpose.30 Digital innovation refers 
to the ability to use digital tools to 
generate new and creative ideas, 
products, processes, or solutions 
to solving specific problems.31

Digital citizenship

Digital citizenship is defined as 
the ability to be an active member 
in the digital society by using and 
accessing digital technologies 
in a responsible and ethical 
manner.32 There are five elements 
representing this competency. First, 
digital ethics focuses on the ability 
of individuals to maintain integrity 
and show respect to others 
in digital communication and 
collaboration.33 This is indicated 
by the ability to sense appropriate 
behaviour, finely tuned behaviour 
according to digital context, 



15T H E  A U S T R A L I A - I N D O N E S I A  C E N T R E  |  P A R T N E R S H I P  F O R  A U S T R A L I A - I N D O N E S I A  R E S E A R C H

Y O U N G  P E O P L E  A N D  S K I L L S

audience, and legal provisions.34 
Second, environmental ethics 
refers to an individual’s awareness 
of the environmental impact 
of technology use and how it 
affects sustainability.35 Third, 
creative credit and copyright 
is indicated by an individual’s 
understanding of the concept of 
copyright, plagiarism, and licence 
rules in the digital environment.36 
Fourth, cyberbullying refers to 
an individual’s knowledge on the 
similarity of cyberbullying with 
in-person bullying, and knowledge 
on strategies for handling 
cyberbullying when it arises.37 It 
also indicates the awareness of 
the impacts of online cruelty on 
the affected individuals.38 Finally, 
balanced attitudes towards 
technology indicates an individual’s 
awareness of both opportunities 
and risks resulting from digital 
technology use.39

Digital identity and security

Digital identity and security focus 
on awareness and the ability 
to ensure digital safety, secure 
information and protect privacy in 
regards digital well-being.40 The 
first element of this competency is 
cybersecurity which indicates an 
individual’s understanding of the 
importance of protecting sensitive 
digital information (passwords, 
personal identity, enterprise 
information) and how to protect 
it.41 The second element is the 
digital footprint and reputation, 

34 Ibid.
35 Ibid.
36 Ibid.
37 BCME.
38 Ibid.
39 BCME, and Pearson, above n.
40 BCME, M. Dondi et al, above n., Ei et al, above n., McLean et al, above n., Pearson, Vuorikari et al, above n.
41 Ibid.
42 Ei et al., Pearson, ibid., and Vuorikari et al, ibid.
43 McLean et al, above n., Vuorikari, ibid.
44 Dondi et al, above n., Ei et al, above n.
45 BCME above n., M. Dondi et al, above n.
46 Ei et al, above n., Vuorikari et al, above n.
47 Ei et al.
48 BCME, above n.
49 Dondi et al, above n., Ei et al, above n.
50 McLean et al, above n., Vuorikari et al, above n.
51 BCME above n., Ei et al, above n.
52 McLean et al, above n., Pearson, above n.
53 Vuorikari et al, above n., Ei et al, above n.

which refers to an awareness 
that an individual’s presence in 
the digital environment creates a 
digital footprint that might affect 
reputation and safety.42 Lastly, 
digital well-being concerns an 
individual’s awareness of physical 
and psychological health protection 
such as the impact of digital 
technology use.43

Digital learning

Digital learning is defined as the 
ability to optimise digital technology 
to build and develop knowledge.44 
There are three elements of digital 
learning. First, learning about and 
with digital technologies refers to 
an individual’s capability to utilise 
digital resources to learn, build, 
and develop knowledge.45 The 
second element, self-awareness, 
indicates an individual’s ability to 
self-monitor personal goals and 
diagnose deficiencies in digital 
competencies required for reaching 
these goals.46 The third element, 
continuous learning, indicates an 
individual’s awareness of what 
digital skills they lack and their 
motivation to keep updated with 
the digital evolutions through 
learning and integration of 
knowledge into their environment.47

Technology concepts and 
operation

Technology concepts and operation 
refers to the ability to understand 
and implement the concept of 

digital technologies, ranging from 
software, hardware, network, 
and other advanced uses. This 
competency consists of three 
elements. The first element, basic 
digital concepts, covers the 
fundamental concepts of hardware, 
software, and network, including 
how they interact.48 Second, the 
use of digital technology for general 
purposes refers to an individual’s 
ability to operate various software 
digital devices and connect to the 
network for communications.49 
Finally, device troubleshooting 
refers to an individual’s ability to 
solve technical problems and know 
what to do when technology does 
not function.50

Data and information literacy

Data and information literacy 
refers to the ability to understand 
the processes and alternative 
strategies for data creation, 
collection, validation, and storage. 
It is reflected in four elements. 
First, information gathering skill is 
defined as the ability to articulate 
information needs, to locate and 
retrieve digital data, information, 
and content.51 Second, information 
searching refers to the ability 
to use and refine searching 
strategies in gathering relevant 
information from the internet.52 
Third, information filtering indicates 
an individual’s ability to evaluate 
the validity and trustworthiness 
of digital content or information 
obtained from the internet.53 
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Finally, information processing 
is the ability to analyse and 
synthesise data using appropriate 
methods and software to draw 
a conclusion to address certain 
problems.54

Supply chain management-
related digital skills

We performed a systematic 
literature review to understand 
what were the required digital 
skills in each supply chain 
management business process 
and to formulate measurement 
elements of digital literacy on 
supply chain management-
related competency. Supply chain 
management business process 
covers all knowledge related to the 
end-to-end process of supply chain 
management (e.g., procurement, 
production, warehousing) and port 
logistics operations.55 Considering 
this vast area of knowledge, we 
propose that the first key element 
of digital literacy should be supply 
chain management digital learning 
which indicates an individual’s 
ability to identify the most 

54 Ei et al, ibid., M. Dondi et al, above n.
55 Dubey et al, above n.
56 Anton Esser et al., ‘The Labour Market for the Port of the Future. A Case Study for the Port of Antwerp’, Case Studies on Transport 
Policy, 8, no. 2, 2020: p.349-360.
57 Herbert Kotzab et al., ‘Key Competences of Logistics and SCM Professionals – the Lifelong Learning Perspective’, Supply Chain 
Management, 23, no. 1, February 2018: p.50-64., and Karla M. Gámez-Pérez et al., ‘An International University-Industry Collaboration Model to 
Develop Supply Chain Competences’, Supply Chain Management 25, no. 4, May 2020: p.475-487.
58 Dubey et al, ‘Supply Chain Talent: The Missing Link in Supply Chain Strategy’, Industrial and Commercial Training 47, no. 5, 2015: 
p.257-264.
59 Dubey et al, ‘Shortage of Sustainable Supply Chain Talent: An Industrial Training Framework’, Industrial and Commercial Training 47, 
no. 2, 2015: p.86-94.

reliable online resources to learn 
technical and business-related 
skills in supply chain management 
knowledge areas. Further, along 
with major changes in supply chain 
management and port operation 
processes, the introduction of 
information and communication 
technology has become an 
inevitable consequence.56 Thus, 
people are required to understand, 
and have proficiency in, operating 
several enterprise software 
applications that support the 
business processes.57 Therefore, 
we propose proficient use of 
software as the second element of 
supply chain management digital 
literacy. It refers to an individual’s 
ability to use enterprise software, 
including enterprise resource 
planning, customer and supplier 
relationship management (CRM-
SRM), e-procurement systems, 
logistics information systems, 
transportation management 
systems, and warehouse 
management systems, depending 
on their departmental function to 
optimise supply chain management 
process.

Sometimes supply chain 
management employees are 
required to apply specific 
quantitative skills.58 Hence, 
we propose data analytics as 
the third element of supply 
chain management digital 
literacy. This element refers 
to an individual’s familiarity 
with relevant technologies to 
perform quantitative tasks such 
as mathematical modelling and 
simulation, statistical analysis, 
and operation research. Finally, 
understanding supply chain 
management emerging issues is 
required to maintain organisational 
competitiveness, and an 
awareness of ethical issues related 
to supply chain management and 
port operation.59 Therefore, the 
fourth element is awareness of 
supply chain management issues, 
which refers to an individual’s 
ability to identify the most reliable 
online resources to keep updated 
with emerging supply chain 
management issues, including 
global logistics, international trade, 
and regulation.

Discussing port skills and training 
over a video call.
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Digital literacy index of young 
people at Makassar port

The survey data from Makassar 
port employees reflects their 
current level of digital literacy 
while the interview data from 
management representatives 
reflects the expected level of 
digital literacy skills among the 
employees. 

We calculated the gap based on  
these data sets to reveal which 
digital literacy elements need the 
most urgent improvement.

Digital literacy of port employees

Our survey showed most 
employees’ skills and 
qualifications are adequate to 
cover management-related tasks. 
We received 47 responses to our 
survey, with about 83 percent 
being male, representing the 
dominant workforce at the port. 
In addition, 62 percent of the 
respondents hold bachelor degrees, 
followed by senior high graduates, 
diplomas, and vocational training 
graduates. Furthermore, about 80 
percent of the total respondents 
have been working at the port for 
between six months and 10 years. 
This figure indicates that young 
employees, or those under the age 
of 30, dominate the port workforce. 
To understand digital literacy 
readiness and management 
expectations of young employees 
at the port, we performed a three-
step calculation. The two data 
groups were evaluated for digital 
literacy levels which were then 
used to identify problems (or gaps) 
and provide recommendations 
related to current port digital 
literacy levels.

First, we calculated digital 
competency levels (DCL) for all 30 
competence elements outlined 
in our proposed framework using 
Equation 1. Second, we determined 
the digital skills level (DSL) for 
all nine digital skill dimensions. 

This was done by averaging the DCL values for all competency elements 
contained in the same digital skills set. The equation below presents the 
formula for determining DSLs.

We  use the term ‘readiness DCL’ (or DSL) to represent the evaluation 
results of young employees at the port, whereas the result of the 
qualitative evaluation of the port management team is called the 
‘perceived DCL/DSL’.

We used the Likert scale to do a qualitative analysis of each digital literacy 
competency element or digital skills dimension. DCL and DSL are used 
as indicators in determining the current position of digital competence 
and digital skills regarding the highest of scale values. Since the results 
of qualitative observations are poured into a range of varying values, the 
index value is used to determine the gap between the readiness value and 
the perceived value for either the digital competency element or the digital 
skills dimension.

Our results show young employees at the port are adept in such areas 
as general usage and learning around digital technology, but score 
significantly lower in the more advanced division of computational and 
algorithmic thinking. They also score much higher in terms of digital 
identity and security than they do in supply chain management-related 
competencies.

To provide some context, a 43 percent majority of workers had been 
with Pelindo Regional IV Makassar for between 6 - 10 years, the gender 
balance is 83 percent to 17 percent in favour of males, and 62 percent had 
received a bachelor degree or diploma IV, 17 percent had been to senior 
high school while only 6 percent had received vocational training. 

According to our research, port employees score highest in terms of 

Getting a first-hand look 
at Makassar port.

(1)

(2)
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their digital learning (4.3) and 
digital identity and security 
(4.3). Technology concepts and 
operations (4.2) and digital 
citizenship (4.1) were also found 
to rate highly. At the same time, 
young employees are significantly 
lacking in terms of understanding 
of computational and algorithmic 
thinking (2.36) and supply chain 
management-related competencies 
(2.34). 

Therefore, these two competencies 
need to be prioritised in the 
roadmap to improve the digital 
literacy level of Makassar port 
employees.

The expectations of port 
management on digital literacy

In the interview with the 
management of the port we 
found most of the digital literacy 
indicators are perceived to be 
either very important (5 out of 5) 
or important (4 out of 5). This point 
is stressed in the following excerpt 
from participant 1:

“Employees need to 
increase their management 
and digital literacy 
capabilities. There are 
so many activities that 
are completed manually, 
which in our view, become 
inefficient.” 

–  Participant 1

Similarly, an excerpt from our 
interview with participant 2 
emphasised a critical benefit of an 
adequate level of digital literacy:

“Knowledge and skills 
related to information and 
communication technology 
(emphasising digital 
literacy) are really needed 
these days ... considering 
management’s initiative to 
reduce logistics cost” 

– Participant 2

60 Philippa McLean; above n.

This finding implicitly highlights that the management of Makassar port, 
as the major port operator in the country, already recognises the crucial 
role that digital literacy plays in their business processes. It aligns with 
research that has shown digital literacy as an influential and increasingly 
critical capability to enable individuals to participate in the contemporary 
workforce.60

The gap

Consequently, the finding also reflects the expectation of port management 
on the level of digital literacy of the employees. We combined data to reveal 
the discrepancy between this expectation and the reality of the employees’ 
current level of digital literacy. The following section discusses those 
discrepancies and shows specific elements that need to be addressed in 
each indicator.

SCM-Related 
Competences

Digital Identity 
and Security

Digital Citizenship

Digital Content 
Fluency

Digital Communication 
and Collaboration

Data and 
Information Literacy

Computational and 
Algorithmic Thinking

Digital Learning

Technology Concepts 
and Operations

4.5

3.5

2.5

1.5

4.0

3.0

2.0

1.0

4.2

2.3
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3.9 3.9

3.9

4.3

Figure 2. The current digital literacy level of Pelindo Regional IV young 
employees

SCM-Related 
Competences

Digital Identity 
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Digital Citizenship

Digital Content 
Fluency

Digital Communication 
and Collaboration

Digital Learning

Technology Concepts 
and Operations

The current level
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Computational and 
Algorithmic Thinking

Data and 
Information Literacy

4.5

3.5

2.5

1.5
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1.0

-2.7

-2.1

Figure 3. Gap between the current digital literacy level of Pelindo Regional 
IV young employees and the expected level of Pelindo IV management

Overall, we found that port employees have an inadequate fit with 
management expectations on most digital literacy indicators (see above). 
Surprisingly, we also found that employees have a slightly higher level of 
competency than management expectations for two indicators, namely 
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digital learning and digital identity 
and security. Nevertheless, five 
out of nine indicators need slight 
improvement to be on par with 
management expectations. First, 
our observation of technology 
concepts and operation indicators 
reveals that the employees already 
have the ability to understand 
and implement the concept of 
digital technologies, ranging from 
software, hardware, network, and 
other advanced uses. 

However, some improvements are 
needed to increase employees’ 
ability to perform device 
troubleshooting. Second, the digital 
citizenship indicator shows the 
employees are able to participate 
in the digital society by using and 
accessing digital technologies in 
a responsible and ethical manner. 
This capability can be improved 
by increasing their knowledge of 
digital ethics and cyberbullying. 
Third, the digital content fluency 
indicator reflects employees’ 
ability to produce and manage 
digital content and generate 
creative ideas and innovations. 
This indicator is just slightly under 
the management expectation. As 
such, it needs to be improved in 
both digital content creation and 
combination elements.

Fourth, we also found that digital 
communication, collaboration, 
and community connection 
competency that reflects the ability 
to communicate and collaborate 
through digital platforms in an 
online community is still lacking 
among employees. Our data 
revealed that it is particularly low in 
terms of involvement in an online 
community. Finally, the data and 
information literacy indicators 
show that employees still have 
limited capacity to understand 
the processes and alternative 
strategies for data creation, 

61 Mehmet Sinan Yıldırım, Metin Mutlu Aydın, and Ümit Gökkuş, ‘Simulation Optimization of the Berth Allocation in a Container Terminal 
with Flexible Vessel Priority Management’, Maritime Policy and Management, Taylor and Francis, 47, no. 6, August 2020: p.833-848.
62 Vinh V. Thai, ‘Competencies Required by Port Personnel in the New Era: Conceptual Framework and Case Study’, International Journal 
of Shipping and Transport Logistics 4, no. 1, 2012: p.49-77.

collection, validation, and storage. 
Thus, this digital skills dimension 
needs further improvement 
particularly in terms of employees’ 
information processing ability.

Importantly, two out of nine 
indicators need to be significantly 
improved to satisfy management 
requirements. Employees are 
significantly lagging behind 
management expectations in 
terms of their computational and 
algorithmic thinking and supply 
chain management-related 
competencies. Management 
has a high expectation for those 
indicators, as highlighted in the 
following excerpts:

“Fresh graduates aspiring 
to work in Pelindo 
Regional IV are expected 
to have adequate logistics 
operation and computing 
skills” 

– Participant 1

“Digital competence for 
human resources in IV 
is lagging behind others 
regional ... particularly 
for SCM-related 
competencies” 

– Participant 2

Based on our study findings, port 
employees generally appear to 
have a low ability to translate real 
problems into models or algorithms 
and a limited understanding 
of the usage and application 
of supply chain management-
related technologies in day-to-day 
operation. Looking into our data 
in detail, we found that all three 
indicators of computational and 
algorithmic thinking (i.e., tech 
translation and enablement, 

structured problem solving, and 
digital innovation) score just 
slightly above two on a five-
point scale. Likewise, two out of 
three indicators of supply chain 
management-related competencies 
(i.e., issues awareness and data 
analytics) score below two. These 
statistics indicate that employees’ 
current level of digital literacy on 
those two indicators fulfils merely 
40 percent of the management 
expectation. This is a significant 
mismatch that needs to be 
addressed quickly. In fact, research 
has shown how critical these two 
competencies are in increasing 
the effectiveness of the port 
operation. For example, inadequate 
computational and algorithmic 
thinking influences the ability of 
the port operator to maximise 
berth allocation planning, which 
eventually influences the berth 
throughput.61 Similarly, supply chain 
management-related competencies 
become critical considering the fact 
that ports have transformed from 
a purely ship-shore interface into 
logistical platforms where SCM-
related activities occur.62 Therefore, 
our recommendation on section 
1.5. focuses on strategies to close 
this gap.
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Digital literacy index of young 
people in Makassar VET 
schools

In this section, we assess 
how well current education 
programs offered by local 
VET schools address the gap 
between the current digital 
literacy of young people 
working at Makassar port and 
the necessary digital skills and 
competencies. 

In the first part, we assess the 
digital literacy competencies of 
current students to gauge the 
extent of learning outcomes at 
VET schools. Furthermore, we 
compare the current digital 
literacy competencies of students 
with those expected by Pelindo 
management. Finally, we discuss 
the relationship between the 
curriculum at VET schools and the 
needs of digital literacy skills by 
Pelindo management.

Student digital literacy

Scores for various indicators of 
digital literacy are quite sparse. VET 
school students score highest in 
terms of their digital identity and 
security, digital communication and 
collaboration indicator, and digital 
learning. At the same time, they 
are significantly lacking in terms of 

their understanding of supply chain management-related, computational 
and algorithmic thinking, and digital content fluency. Therefore, these three 
competencies need to be prioritised in the roadmap to improve the digital 
literacy level of VET school students.
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Figure 4. The current digital literacy level of VET school students

If observed further, the low level of supply chain management-related 
competence is influenced by several aspects, such as the limited 
understanding and competence of most students in using enterprise 
applications, such as enterprise resource planning (ERP), customer and 
supplier relationship management (CRM-SRM), e-procurement systems, 
logistics information systems, transportation management systems, 
and warehouse management systems. About 52.5 percent of students 
demonstrated low competence in using software related to supply chain 
management. Likewise, aspects of students’ knowledge about online 
media are qualified to keep up with developments related to supply chain 
management issues, such as global logistics, international trade, and 
regulation. More than 47 percent of students selected ‘low’ when asked 
about their supply chain management knowledge.

In addition, their low level of computational and algorithmic thinking is 
reflected in their low ability to use digital systems to identify, define, and 
transform real-world problems into an algorithm model. About 36.9 percent 

Image credit: Ed Us on Unsplash
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of students answered ‘low’ and 
‘limited’ related to tech translation 
and enablement competence. In 
the aspect of structured problem-
solving competence, there are 
about 24.2 percent of students 
performing ‘low’ and ‘limited’ 
competence in mapping problems 
with appropriate technological 
solutions. Likewise, in the digital 
innovation aspect, about 35.4 
percent performed low and 
limited when asked about their 
understanding of computer 
programming concepts and the 
ability to design, write, and improve 
program code to achieve certain 
goals.

The gap

The level of digital literacy 
competence owned by the students 
does not meet the standard 
expected of port management.

This gap occurs in almost all 
levels of competence, such as 
supply chain management-related 
competence, computational 
and algorithmic thinking, data 
and information literacy, digital 
communication and collaboration, 
technology concepts and 
operations, digital content fluency, 
and digital citizenship (see below).

Our focus group discussions with 
stakeholders in local VET schools 
has revealed four aspects that 
create this gap.

• curriculum
• teaching staff
• learning facilities and 

infrastructure 
• cooperation between VET 

schools and industry

Curriculum

The VET school system has created 
a pathway to systematically develop 
digital skills in the Indonesian 
workforce. 

63 Direktorat Jenderal Pendidikan Vokasi Republik Indonesia, ‘Rencana Strategis Direktorat Jenderal Pendidikan Vokasi Tahun 2020-2024’, 
Direktorat Jenderal Pendidikan Vokasi, 2020.
64 Ibid.

Primary education equips individuals with the basic digital literacy skills to 
be able to use technology meaningfully for everyday needs. VET schools 
from secondary to high education will equip students to master medium 
to advanced digital skills, which are key to ensuring good employment 
opportunities. VET school is designed to meet the need for workplaces.63 
The VET schools’ curricula are structured based on current job market 
demand. Methods in the teaching and learning process are also adapted 
to work circumstances, and the results are expected to be in accordance 
with the demands of the job.64 VET schools continually revise their 
educational curriculum to adapt to the current job market demand. This 
revision is carried out to adjust students’ competencies to the actual job 
market demands in science, technology and other areas. Therefore, in 
the preparation of the curriculum, VET schools always keep in touch with 
entrepreneurs and the industries to receive input on the world of work 
today and in the future.

“In the process of curriculum development, we always 
involve the business and the industries to find out the 
needs of the current and future job market” 

– Participant 4

In the context of a vocational school, the curriculum used today is from a 
2013 regulation called Kurikulum 13 (K13) which had revisions in 2018. 

The K13 outline removed information and communication technology 
subjects from the compulsory list, with the reasoning that information 
and communications technology learning was incorporated into other 
subjects to allow students to demonstrate these skills in several fields 
of study. There were also challenges around insufficient computer 
laboratory facilities and infrastructure, and many schools having poor 
access to electricity. Information and communications technology (ICT) 
subjects were integrated into a new subject called Digital Simulation and 
Communication in 2018. This subject is compulsory to all programs to 
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Digital Communication 
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Data and 
Information Literacy

The current level

The expected level

Computational and 
Algorithmic Thinking

Digital Learning

Technology Concepts 
and Operations

4.5
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Figure 5. Spider web diagram showing the gap between current student 
digital literacy levels and the standards expected by Makassar port.
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improve students’ digital literacy 
skills. However, looking closely 
at the subject content, and 
based on our proposed digital 
literacy competency framework, 
there are still missing elements 
including technology concepts 
and operations, digital identity 
and security, and supply chain 
management-related skills.

Teaching quality

Teaching staff quality is important 
in supporting the development 
of digital literacy curriculum and 
in ensuring effective content 
delivery. For digital literacy 
competencies, the availability 
of certified teachers becomes 
important. This is regulated by the 
Minister of Education and Culture. 
Only teaching staff who have IT&K 
(information and communication 
technology) certification, 
computer skills and information 
management (KKPI), software 
engineering, computer and network 
engineering, and multimedia 
can teach simulation and digital 
communication subjects. Our focus 
group discussion with the principal 
shows there are still some teachers 
who teach simulation and digital 
communication subjects who do 
not yet have such certification. 
The reason given is because of 
inadequate funding and a desire 
of the teaching staff to continue 
learning.

Not only related to substantive 
abilities, but the effectiveness of 
learning is also determined by the 
methodological skills of teaching 
staff to convey teaching materials 
(pedagogy). Our data shows that 
more than half of the teaching staff 
at SMK Pertiwi Nusantara and 
SMK Telkom Makassar have not 
been certified. The level of teacher 
certification in the vocational 
school is just 10 percent and 23.64 
percent respectively. Our focus 
group discussion with the principal 

65 Ibid.

shows teaching staff have a weak 
desire to continue learning so the 
level of teacher certification is still 
limited.

“We are of the view that 
the current curriculum 
still needs to be adjusted 
to the development of 
digitalisation. In addition, 
the quality of teaching 
staff also needs to be 
considered, especially 
for teaching staff in 
simulation and digital 
communication subjects”

– Participant 6

Facilities and infrastructure

Learning facilities and 
infrastructure are needed to 
support orderly and sustainable 
learning. Standards regarding 
learning facilities and infrastructure 
in vocational schools are 
regulated by the Minister of 
National Education. In the 
regulation, a vocational school 
that supports learning activities 
in the field of information and 
communication technology must 
have infrastructure and facilities 
such as computer laboratory rooms, 
computers, and multimedia rooms. 
Our focus group with the school 
principals shows there are still 
some schools that have limited 
infrastructure and facilities. The 
main factor is due to financial 
limitations.

“So far we think the level 
of digital literacy of our 
students is actually 
good, but of course it still 
needs to be improved. 
Also, facilities and 
infrastructure need to be 
improved” 

– Participant 6 and 7

Cooperation with industry

The existence of industry in 
vocational education cannot 
be separated in the current 
development context. This 
relationship is close and even 
becomes an absolute requirement 
because, apart from ensuring the 
relevance of vocational education 
to industrial needs, it can also 
jointly bear the cost of education 
so that students are ready to 
enter the industrial world.65 The 
focus group discussions with 
the principals showed that 
most schools built partnerships 
with various industries not only 
related to curriculum alignment 
as industry involvement also 
opens opportunities for students 
to practise field work and 
internships. However, for specific 
cooperation with the Makassar 
port, several schools have not 
done this. However, the potential 
exists for future cooperation with 
the Makassar port as the largest 
logistics industry in Indonesia.

“We collaborate with 
several industries where 
we align the curriculum 
with industry needs, 
sending our students for 
field work practices or 
internships. So that the 
efforts from the results 
of the collaboration can 
minimise the curriculum 
gap with what is needed 
(SMKN 3 Makassar)” 

- Participant 4

“We have never built a 
partnership with Pelindo 
Makassar” 

– Participant 6
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“ In addition, the quality 
of teaching staff also 

needs to be considered, 
especially for teaching staff 

in simulation and digital 
communication subjects”

– Participant 6
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R E C O M M E N D A T I O N S

Guided by our digital literacy 
framework and research 
findings, we offer a number 
of recommendations which 
can act as a roadmap to 
guide the development 
of digital skills of young 
employees at  Makassar 
port (Pelindo Regional IV) as 
well as students at local VET 
schools in Makassar.

Makassar port

For the port, we offer the following 
recommendations:

1.  Establish an in-house staff 
training program to improve 
the overall digital competences 
of employees

The first step is to establish 
and offer in-house staff training 
programs to strengthen employee 
digital capabilities in all eight 
dimensions of our digital literacy 
framework. The training program 
can initially focus on the two 
dimensions that show a significant 
gap (supply chain management-
related competences and 
computational and algorithmic 
thinking). However, to enhance 
overall digital literacy, it is 
also important to cover other 
dimensions and address the 
current gaps identified in our study. 
Training should be provided to all 
young people working in various 
areas, ranging from operations 
and commercial, information 
engineering and technology, human 
and general resources, finance, 
to business transformation and 
development. The training can be 
done in the form of workshops, 
seminars, technical guidance, 
and others. The training should 
be delivered by academics and 
consultants working in the areas 
of supply chain management 
and technology adoption/
implementation. Training for young 

people is vital because they will 
control the company in the future. 
Training should be carried out 
continuously to keep abreast with 
fast technological developments.

2. Encourage and sponsor 
employees to take further 
studies to improve digital 
competences

The next step is to encourage and 
sponsor employees to take further 
education to enhance their digital 
skills by enrolling in a university 
or VET school depending on 
their specific needs. The human 
resources department at Makassar 
port could establish a scholarship 
program that attracts employees to 
improve their digital competence. 
Encouraging employees to take 
further education should reduce 
the current gap between the digital 
competencies possessed by 
employees and those needed by 
management.

3. Strengthen cooperation 
between local VET schools and 
Makassar port

More effort  is required  to 
strengthen cooperation between 
local VET schools and Makassar 
port. The cooperation must 
be pursued through a pattern 
of mutual benefit. We suggest 
Makassar port adopts the 
triple helix model to strengthen 

collaboration between industry 
(the port), academia (VET schools), 
and government (South Sulawesi 
Provincial Education Office). Such 
collaboration can be facilitated 
through the establishment of a 
curriculum-enhancement taskforce, 
which includes key stakeholders 
from the South Sulawesi Provincial 
Education Office, Makassar port, 
and VET schools.

4. Introduce employee exchange 
program with Pelindo Regional I

Makassar port (Pelindo Regional 
IV) can also introduce an employee 
exchange program with Pelindo 1, 
the port operator in Medan, North 
Sumatra, that has established 
sound digital competence 
throughout its operations. The 
purpose of this exchange would 
be to share knowledge and 
experience between employees in 
the development of digitalisation. 
Pelindo Regional I has undertaken 
significant digital transformation 
in business processes. In the 
digitisation of the system, 
especially human resources, 
Pelindo Regional I has implemented 
a systems, applications, 
and products human capital 
management employee portal 
to support the company human 
resources administration process. 
Administrative processes that 
have been digitised include work 
management, payroll, official travel, 

Image credit: Patrick Amoy on Unsplash
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leave testing, training, issuance of 
board of directors’ decisions, and 
assignment letters.

In addition, Pelindo Regional I 
built a virtual corporate university 
application, namely a learning 
management system application. 
This application allows all Pelindo 
employees to learn anytime and 
anywhere, and can ask questions 
related to technical competencies 
in the ‘Tanya Ahli’ (Ask the 
Expert) feature using a laptop 
or smartphone. Digitalisation 
of human resources in Pelindo 
Regional I continues with the 
construction of an integrated career 
and talent management system 
(ICTMS) application. Through the 
application, all employees can 
channel their career aspirations and 
know their level of competence.

5. Periodic assessments of digital 
competences of employees

Finally, we also recommend that 
Makassar port assess digital 
competences of employees 
periodically using the proposed 
digital literacy framework as an 
assessment tool. This regular 
assessment is necessary to 
observe the development of 
digital employee competencies at 
Makassar port, identify potential 
issues and address specific 
needs of employees in a timely 
manner in relation to their digital 
competences.

VET schools

Based on our study findings, 
we propose the following 
recommendations to help VET 
schools in Makassar enhance the 
curricula that are related to supply 
chain management and digital 
competences.

1. Develop and redesign curricula 
to develop digital skills 
required in today’s business 
environment

Based on our study findings that 
have identified the weakness 

of existing curriculum content 
related to digital competencies, 
we recommend VET schools review 
their existing curricula and further 
refine them to ensure they offer 
educational programs that can 
help young people develop the 
digital skills that are expected by 
organisations in today’s business 
environment. The curriculum 
development can be guided by our 
proposed digital literacy framework. 
VET schools should consider 
conducting a series of curriculum 
development/redesign workshops 
involving stakeholders from 
industry including Makassar port, 
academics and consultants working 
in the areas of digital competence. 
Local VET schools need to 
establish partnerships with leading 
universities in Indonesia and with 
Australian educational institutions 
to support the development 
of young people’s digital skills 
and supply chain management 
competencies.

2. Enhance teaching staff 
competencies at VET schools

We also recommend that VET 
schools improve the competence 
of teaching staff and ensure their 
skills meet expected standards. 
Makassar VET schools also need 
to identify teaching staff who 
do not have digital competency 
certificates. Curriculum 
development must be in line with 
schools’ efforts to improve the 
quality of teachers. Teachers 
have a crucial role in delivering 
learning content effectively and 
efficiently. Therefore, in addition 
to pedagogical aspects, teachers 
must have a good understanding of 
the subjects taught. By regulation, 
some of the certifications needed 
are mainly in teaching simulation 
and digital communication 
subjects, namely, information 
and communication technology, 
computer skills and information 
management, software engineering, 
computer and network engineering, 
and multimedia.

3. Strengthen partnerships 
between local VET schools and 
industry

The Directorate General of 
Vocational Education has 
established policies to realise a 
strong connection between VET 
schools and industry. However, 
partnerships between VET 
schools and industry, specifically 
including Makassar port, have not 
been established. Consequently, 
learning curricula at VET schools 
are inadequately aligned with 
the needs of Makassar port and 
industry in general. In addition, 
partnerships with industry will 
enable VET schools to offer 
internship programs, providing 
good opportunities to students 
to gain industry experience. As a 
result, local VET schools  would be 
able to produce graduates with the 
necessary skills and knowledge 
ready for workplace application.

This connection must be 
established and governed by a 
curriculum development task force 
including stakeholders from the 
South Sulawesi Provincial Education 
Office, Makassar port, and VET 
schools to provide governance 
oversight. We recommend adoption 
of the triple helix model to enable 
strong collaboration between 
industry (Makassar port), academia 
(VET schools), and government 
(South Sulawesi Provincial 
Education Office).

4. Conduct periodic assessments 
of digital competences of 
relevant staff

We recommend local VET schools 
assess digital competences of 
relevant staff periodically using the 
proposed digital literacy framework 
as an assessment tool. This regular 
assessment can help identify any 
potential issues with inadequate 
skills to train students in supply 
chain management and related 
digital competences.
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 VET schools should 
consider conducting 
a series of curriculum 
development/redesign 
workshops involving 
stakeholders from industry 
including Makassar port, 
academics and consultants 
working in the areas of 
digital competence.
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Our research has identified 
a gap between the digital 
competence of the current port 
staff and the digital competence 
expected by management. 

This competency gap is mainly 
in the area of supply chain 
management-related competence 
and computational and algorithmic 
thinking. Closing the competency 
gaps in digital skills is a critical 
success factor for fully realising the 
economic benefits that  can flow 
from a major industrial facility such 
as Makassar port. 

We also found a gap exists between 
the digital literacy skills of VET 
school students and the digital 
literacy skills needed by Makassar 
port. This gap occurs in almost all 
dimensions of digital competence 
of our proposed digital literacy 
framework. Specifically, there 
are three main competencies 
that are not addressed in the 
curriculum, namely (1) digital 
identity and security, (2) supply 
chain management-related 
competencies and (3) technology 

concepts and operations. In 
addition, other challenges faced 
by VET schools include low teacher 
quality, limited supporting advice 
and infrastructure, and weak 
partnership commitments between 
VET school and Makassar port. 
The learning curricula at VET 
schools, therefore, are currently 
not aligned with the needs of the 
port. To address the digital skills 
gap identified in our study, we have 
proposed roadmaps and a set of 
recommendations for the port and 
local VET schools.

This study has several limitations 
as outlined below:

1.  We have not reviewed the 
existing training and education 
programs of the port, 
especially in the development 
of digital competencies. We 
have also not conducted 
focus group discussions 
with the Education Office of 
South Sulawesi Province to 
understand the regulations for 
curriculum development based 
on local needs.

2.  This research was conducted 
in Makassar City, so 
our findings may not be 
transferable, in the context of 
digital competency conditions, 
to employees in other Pelindo 
regions and beyond.

To complement our study findings, 
future research is needed to 
understand other barriers that 
can contribute to the lack of 
digital literacy levels. In the 
context of developing countries, 
the potential barriers may 
include inadequate information 
communication technology 
infrastructures that prevent young 
people from accessing advanced 
digital technologies. In addition, 
future research could investigate 
the extent to which interactions 
among academia, industry, and 
government have taken place and 
how they could be harnessed to 
enhance the overall digital literacy 
of young people in Indonesia.

In the midst of rapid economic and infrastructure 
development, the Province of South Sulawesi faces real 

human resource development challenges, especially among 
young people. The readiness of young people to participate 

in the digital economy and overcome challenges arising 
from the advancement of digital technology and increasing 

global competition is a critical success factor. 

Image credit: Fikry Rezky on Unsplash
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