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Enterprises: Engage companies to articulate and aggregate skills needs; encourage 
skills recognition and skills-based HR practices at the workplace

Individuals: Enable individual ownership of lifelong learning

Ecosystem: Strengthen the link between skills supply to demand, and tighten the 
coordination between training and job placements

Training Providers: Raise the industry relevance, quality, and market responsiveness 
of the Training and Adult Education sector 

SkillsFuture is a collective effort within the skills ecosystem to achieve a vision of 
building a nation of lifelong learning and a society that values skills mastery



As the national Skills Authority in Singapore, SkillsFuture Singapore (SSG) facilitates the 
identification, dissemination, acquisition and recognition of skills, and ensures adequate 
provision of outcome-based Continuing Education and Training courses 
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2. Skills 
Dissemination

3. Skills 
Provision

4. Skills 
Access

5. Skills 
Acquisition

6. Skills 
Recognition

7. Skills 
Progression

1. Skills 
Identification

Ensure that the local workforce have 
the key skills required for a skills 

competitive Singapore

Identify skills (future, emerging and in-demand) 
through industry engagement, Job-Skills 

Repository, research and analysis

Communicate skills information through publishing of 
Job-Skills Insights via outreach channels to stakeholders

Develop and deliver training programmes 
and initiatives based on identified skills 

needs

Reduce barriers faced by stakeholders in the 
adoption of training programme and 

initiatives 

Promote the value of skills-based 
hiring among employers  

Facilitate a closer link between training and workplace 
application 



Since 2021, SSG has pivoted to big data to enhance our ability to anticipate jobs and 
skills changes and harness data analytics and machine learning techniques to provide 
more responsive, comprehensive and customised jobs-skills insights for stakeholders
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Data Resources
Big data (local, regional, global)

Jobs-Skills 
Data Lake and 

MLOps

Inputs

Research

Tools
• Develop tools for stakeholders (e.g. 

Skills Extraction Algorithm, Jobs 
Skills Training Recommender 
(JSTR). Career and Learning GPS)

• Job Posting– Singapore
• CVs
• Training supply and consumption data
• Skills Frameworks/Competency Maps
• Jobs Transformation Maps

• Validate with innovation-led enterprises
• Partner researchers to develop predictive models to 

identify future and emerging jobs and skills trends 

Outputs

• Customised dashboard for 
internal and external 
stakeholders

• LLM enabled platform to query 
the data

Briefs, Reports, Webinars

• Release insights through briefs, 
reports and webinars on 
industry / sector trends, skills 
topics

JS Analytics

• Synthesise and sense-make data and 
information

Jobs-Skills 
Insights, Tools and 

Resources

National Job-Skills Intelligence (NJSI) engine
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Raw Data Zone

Data Science / AI Models Zone

NJSI Metadata 
Management

Skills 
Nomenclature, 
Data Catalogue, 
Skills Dictionary, 
Skills Policy Tags,

Data Quality 
Policy
etc.

Analytical Data Sets (ADS) Zone

Job-Skills Knowledge Graph (JSKG) 
Job-Skill-Individual-Course

Job-Skills Dashboards
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Data APIs to disseminate 
NJSI analytical data sets

API exchanges of Data 
Science / AI products

1
Raw Job-Skills data flow 
in from various sources

Raw data gets 
processed by 
DSAI products

Data Lake gets 
updated with 
processed data

Selected data sets 
pushed to ADS Zone 
for frequent query

Data for graph 
updates

Intelligence 
can flow 
back into 
ADS

Data quality, version 
tracking, and 
governance mgt to 
ensure recency and 
accuracy of Data Lake

Clear data definitions 
and catalogues to 
govern how data gets 
triangulated within NJSI 
system for consistent 
intelligence derivation 
and dissemination

DS/AI models can be 
shared across Job-Skills 
agencies via APIs

Skills Deduplicator, Skills Extraction Algorithm (SEA), Skills Clustering for 
Skills Taxonomy, Skills Discovery etc.

NJSI Engine: Job-Skills data + Data Science / AI models + Metadata governance 
policies. Automatically updated, high quality, single-source-of-truth (SSOT)

NJSI stays updated 
automatically and 
serves as the SSOT 
for Jobs-Skills 
intelligence
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• SEA (https://ssg-sea.streamlit.app/) is an algorithm that extracts skills from unstructured text e.g. 
individuals’ CVs, job postings, or courses. 

• SSG currently uses the algorithm to support courses-to-skills mapping for course approval and for course 
search/recommender. It can also be deployed via various front ends to partners in the skills ecosystem, e.g. 
Institutes of Higher Learning, Skills Development Partners, etc

Innovative tools such as the Skills Extraction Algorithm (SEA) enable partners in the 
skills ecosystem to identify easily and consistently skills from any unstructured 
text, and aligns them to a common skills language

The rules of SEA_V1. Output from V1 will form the labelled dataset for the V2 Rule-ML-hybrid model.

Contexts Stems

Skill
s

+ Context 
Independence Flag

Skills Fingerprint

Unique-reference Skills

Skills De-duplication

Apps/Tools

TSCs

CCSs

Aliases
Create 

Dictionary

Long 
Aliases

Short 
Aliases

Does quick 
fuzzy-match that 
allow sub-string 

extraction*

Apply stricter 
word-boundary 

conditions

* Input text suffer from 
inconsistent text joining

https://ssg-sea.streamlit.app/
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The Jobs-Skills Knowledge Graph (JSKG) combines both dynamic insights from job 
posting data and expertise-driven insights from the Skills Framework

Components of JSKG (currently at proof of concept stage):
• Graph database with established relationship between 

occupations using skills as the linking currency
• Insights derived from job postings across multiple years, 

such as skills counts, salary ranges
• Advanced analytics, such as “differentiator” skills of every 

occupation (using a technique called TF-IDF)
• Enriched by Skills Framework, an expertise-driven 

relationship insight between jobs and skills

Procured jobs-skills databases

Individual job post

List of Skills
Skills Extraction Algorithm (SSG)

SSOC AutoCoder (MOM)

Other extraction/data sources

Standardised Occupation (SSOC)

Other insights such as salary 

Aggregate analytics from all the extractions at occupation level and establish the relationships

Dynamic 
Graph Database

Expert-driven
Skills Framework JSKG

It can support timely jobs-skills insights through:
• Time evolution analysis of jobs and skills relationships
• Occupation similarity based on skills commonalities and 

salary ranges
• Combination of data-driven and expert-driven insights
• Fast and efficient graph queries between occupations 

through the established NJSI API
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Insights and data are disseminated through anchor publications such as the Skills 
Demand for the Future Economy Report and SkillsFuture Jobs-Skills Insights

2022 report focuses on the skills that 
matter and what employers seek

© SkillsFuture Singapore 2023

Source: July 2023 Jobs Skills 
Insights by SSG



9 © SkillsFuture Singapore 2023

For instance, we highlight priority skills for each economy and deploy visualization 
tools to help citizens prioritise skills based on demand growth and skills transferability

Priority skills refer to skills that citizens can prioritise to gain access and thrive in emerging domains. These skills were derived from SSG’s National Jobs-Skills 
Intelligence engine, and validated with expert input from industry, academia and sector agencies. Demand growth (y-axis) refers to the compound annual growth rate 
of job postings (2018 to 2021) that mentioned a given priority skill. Transferability (x-axis) refers to the total number of unique job roles from job postings (2018 to 
2021) that require a given priority skill.

Call-out boxes 
highlight variations 
in demand growth 
and transferability, 

and the relevant 
skills

Skills Demand for 
the Future 

Economy (SDFE) 
Report 2022

https://www.skillsfuture.
gov.sg/skillsreport

List of skills 
analysed for 
SDFE 2022

https://www.skillsfuture.
gov.sg/2022skills
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Example of Green Economy: Priority green skills that are increasingly important in many 
sectors

Source: straitstimes.com, 15 Jun 2022Source: hotelmanagement.com.au, 13 Apr 2022

Sustainable Landscape 
Design

Solar Photovoltaic 
Systems Designs

Environmental 
Sustainability 
Management

Solar Photovoltaic 
Energy Assessment

https://www.straitstimes.com/singapore/environment/18-sites-on-sentosa-to-be-powered-by-solar-power-installation-to-begin-this-month
https://www.hotelmanagement.com.au/2022/04/13/green-goals-parkroyal-collection-marina-bay-adds-expansive-garden-and-urban-farm/
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Understanding the different tempo of change using big data allows us to develop a 
Green Skills Strategy with different CET activation strategies and signposting efforts

Im
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rmGreen skills to support sector / job-role specific needs

- Includes skills such as sustainable product development, 
sustainable landscape management, sustainable food production
design, solar PV systems design, green buildings, sustainable 
finance, carbon markets and decarbonisation strategies 
management

Green skills to support broad-based job-skills needs in 
green economy

(a) Environmental Cluster: Includes skills such as 
environmental protection, environmental sustainability 
management, environmental management systems, 
frameworks and policy

(b) Sustainability Cluster: Includes skills such as sustainable 
design, engineering and manufacturing, sustainability 
management, and sustainable development 

(c) Compliance & Reporting Cluster: Includes skills such as 
environment, social & governance, Impact Indicators, 
measurement and reporting, standards compliance, 
non-financial reporting, and climate change management

4. Green Skills 
for frontier 

areas

3. Sector / 
Function-Specific 

Green Skills

2. Cross-Sectoral and 
Cross-Functional Green Skills

1. General awareness and understanding of 
sustainability

© SkillsFuture Singapore 2023
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Jobs-skills data analytics and AI within mySkillsFuture portal help disseminate 
curated information to individuals that meet their career and learning needs

12

MySkillsFuture
One-stop education, training and 

career guidance online portal

Lifelong account

Self-assessment tools

Industry insights

Jobs-skills insights

Training quality and outcome 
survey results 

Personalised course 
recommendations
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These digital touchpoints complement our physical touchpoints to disseminate 
resources, collect, as well as analyse user feedback from individuals

• MySF Portal: Self assessment 
tools, Jobs-Skills Insights (JSI), 
skills quotient, course search

• Links to SkillsFuture Movement 
website for info on initiatives
• Sectoral & JSI webinars 

EXPLORE EVALUATE
REGISTER 

AT TP
CLAIM

• Ratings & reviews
• Virtual 1-1 
SkillsFuture 

Training Advisory 
(STA) sessions

• SkillsFuture Roadshows, 
Learning Neighbourhood, 

Learning Café, annual 
SkillsFuture Festival

• SkillsFuture Advice workshops

• Partner events and 
touchpoints

• Training Providers• In-person 1-1 
SkillsFuture 

Training Advisory 
(STA) sessions

• MySF portal – User 
profile, SkillsFuture 

Credit claim

• Links to 
Training 
Provider 
websites

• Training Providers

• MySF portal - Download 
e-cert, update Skills 

Passport 
• Individuals submit 

feedback on course 
quality (TRAQOM)

• E-attendance

POST 
SESSION 
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TransactionSignposting Collection of Feedback

• Course/programme, 
event/roadshow, SFA 

webinar/workshop and 
STA session

ATTEND
COURSE / 

PROGRAMME

• Post-STA follow-up on 
learning actions taken 

by STA clients
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Collection of learner feedback through our Training Quality & Outcomes Survey 
(TRAQOM), which is administered digitally to all learners who completed 
SSG-funded courses

▪ SSG’s Training Quality & Outcomes Survey (TRAQOM) was set up to: (i) Help individuals make informed 
decisions on their training choices, by making reference to course ratings featured on MySkillsFuture 
portal; and (ii) Help training providers improve course offerings, by accessing learners’ feedback.

▪ Administered independently through an online survey administration platform for operational efficiency, 
TRAQOM comprises of two surveys:

▪ Both surveys adopt a modular approach i.e. a set of baseline questions is applied to all courses, with 
additional questions for modules / courses with unique attributes (e.g., SkillsFuture Career Transition 
Programmes)

▪ Beyond signposting, TRAQOM data are also used to inform MOE’s/SSG’s policies and initiatives.

Quality Survey

Measures individuals’ perception of the quality of 
learning, trainer and course content and customer 
service; Administered on course completion date

Outcomes Survey

Measures individuals’ perception of the courses’ 
outcomes on the their work and career; Administered 

six months after course completion date



15 © SkillsFuture Singapore 2023

By building our skills anticipatory and digital capabilities, we will continue to tighten 
the nexus from skills identification to training activation to outcomes monitoring

Identification
Dissemination

Activation
Monitorin

g
Establishing common skills 
language (nomenclature, 
including taxonomy and JS 
ontology) through skills 
policies, monitor job 
content changes and new 
skills demand 

Developing NJSI and deepening 
analytical capabilities to 
sharpen skills identification and 
forecasting, as well as facilitate 
skills extraction/conversion

Communicate skills that 
matter to stakeholders 

through quality Jobs 
skills Insights

Individuals Enterprises 

Training Providers 

Support jobs skills 
sectoral planning with 
SAs to offer targeted CET 
provisions 

Support CET funding 
towards addressing 
market failures and 

Skills that Matter 

Support the 
mobilization of 
TPs, enterprises  
and industry 
players to drive 
skills recognition 
through Skills 
Based Credentials 
(WSQ and 
non-WSQ)

Monitoring skills 
utilization and 

closing the skills gap 
of the Singapore 

workforce

Acquisition of skills 
by individuals to 

support skills 
deepening and 
career mobility  

Work with 
industry partners 

to develop quality 
Job Skills Insights
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Thank You
For more information, please visit:

www.skillsfuture.gov.sg

http://www.skillsfuture.gov.sg/

