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GLOSSARY

Abbreviation Explanation

ATI Advanced Training Institute (India)

CBSE Central Board of Secondary Education (India)

CGSC Capital Goods Skills Council (India)

CTS Careers and Technology Studies (Alberta)

EAME Engineering, Advanced Manufacturing and Energy sector

EUC Employer Units of Competence

FE Further Education 

GDP Gross Domestic Product

HNC Higher National Certificate

HND Higher National Diploma

ITC Industrial Training Centre (India)

IIT Indian Institute of Technology (India)

ITI Industrial Training Institute (India)

JSRS Joint Supplier Registration and Certification System (Oman)

K&E Knowledge and Employability

LMIS Labour Market Information System

MBO Raad Association for Vocational and Adult Education (The Netherlands)

NAIT Northern Alberta Institute of Technology

NCVT National Council on Vocational Training (India)

NOS National Occupational Standards

NSDA National Skills Development Agency (India)

NSDC National Skills Development Corporation (India)

NSQC National Skills Qualification Committee (India)

NSQF National Skills Qualification Framework (India)

OECD The Organisation for Economic Co-operation and Development

OPAL Oman Petroleum Services Society

PAC Program Advisory Committee

PCDP Personal Competence Development Plan

PCET Post Compulsory Education and Training

ROC Dutch VET - General Term for Regional Education and Training Centres

SASW Specification of Apprenticeship Standards for Wales

SATAEDU Satakunta Educational Consortium (Finland)

SBB The Dutch Cooperation Organisation for Vocational Education, Training and the Labour Market

SSC Sector Skills Council 

STEM Science, Technology, Engineering and Mathematics 

VET Vocational Education and Training

VHTO National expert organisation on girls/women in science and technology (The Netherlands)

4



EXECUTIVE SUMMARY

THIS REPORT PROVIDES AN INTERNATIONAL COMPARISON STUDY AS PART  
OF QUALIFICATIONS WALES’ SECTOR REVIEW OF THE ENGINEERING, ADVANCED 
MANUFACTURING AND ENERGY (EAME) SECTOR.

In this study, Semta shares 
approaches into the development, 
delivery and assessment 
of vocational and technical 
qualifications in the EAME 
sector, (referred to as “the 
sector” throughout the report), 
for 14 – 19-year olds in the 
Netherlands, Finland, Oman, 
Canada (Alberta) and India. 

The aim of this research is to 
help Qualifications Wales gain an 
insight into how other countries 
structure, deliver and assess 
qualifications in the sector in the 
following educational contexts:

•   14-16 year olds

•  16-19 year olds

•  Apprenticeships

This study was conducted 
between January and July 2019 
with contributions from key 
stakeholders in each country 
of interest. A combination of 
qualitative data from 15 in-
depth telephone interviews 
and secondary information 
from a desk-based review of 
publicly available documents 
were collected for this study.

This study offers insights into 
practical examples relating 
to the development, delivery 
and assessment of vocational 
and technical qualifications.

The study provides:

•   The economic context 
highlighting significant 
EAME sub-sectors.

•   A summary of the 
qualification and related 
vocational education and 
training (VET) system.

•   Key challenges facing the VET 
system serving the sector. 

•   Examples of initiatives 
used to develop and deliver 
VET for the sector.

This report also provides an 
overview of the sector in Wales 
and the associated vocational 
and technical qualifications.
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Findings:

The report highlights a 
number of key similarities and 
differences in the VET systems 
in the studied countries, which 
are summarised below:

The age at which learners start 
undertaking VET courses varies. 
For example, in the Netherlands 
learners can choose preparatory 
secondary VET at age 14, 
whereas in India, school learners 
can follow vocational pathways 

from the age of 16-17. However, 
the uptake of VET at school 
remains relatively low with 
most VET occurring post 18.

The extent and nature of 
employer involvement in the 
development of vocational 
and technical qualifications 
also varies significantly across 
the five studied countries.

Employer involvement is most 
structured in the Netherlands 
with employer representation 
built into the committees 
that determine qualification 
development at both national 
and regional levels.

In Canada (Alberta) there is 
very structured employer 
involvement at an individual 
provider level, particularly in 
the case of colleges (ROCs).

Finland is characterised by an 
increased focus on workplace 
learning. This process brings 
teachers into much more 
frequent direct contact with 
employers, making it easier 
for educational institutes to 
keep abreast of changing 
employer skills needs.

Overall, employer involvement 
in vocational and technical 
qualification development in 
both India and Oman is less 
well established, although 
there are some very good 
examples of extensive employer 
involvement led by Sector 
Skills Councils (SSCs) or 
sector representative bodies.

From evidence gathered, a 
varied picture emerges from 
all countries in relation to 
progression pathways. Both 
the Netherlands and Finland 
demonstrate clear progression 
pathways which are coordinated 
at a national level. In Oman 
and India significant steps 
have been taken to improve 
progression pathways.

In Canada, inter-province 
progression pathways are 
generally not well established 
but within the province 
of Alberta, progression 
pathways include wide ranging 
agreements in place at an 
individual provider level to 
support both progression 
between school and college 
and college and university.

There are generally significant 
differences in assessment and 
standardisation approaches 
in each country evidenced 
in the study. In both the 
Netherlands and Canada, there 
is a high degree of autonomy 
at an individual provider level 
in relation to the adopted 
assessment approach. In 
Finland, there is a focus on 
competence based assessment 
in the workplace, with a partial 
shift towards this approach 
also evident in Oman. In India, 
there is currently a variety of 
assessment and certification 
systems in place, which can 
lead to confusion and makes 
it challenging to align courses 
and qualifications with the 
National Skills Qualification 
Framework (NSQF).

EXECUTIVE SUMMARY
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This report provides a valuable summary of global practices that 
could enhance local approaches to the development and delivery of 
qualifications. Key themes related to the sector, and the development 
and delivery of VET have been identified through this study and are 
summarised below:

•   The importance of having a 
qualification system that can 
be clearly understood by 
stakeholders involved in the 
development and delivery 
of VET. Both the Netherlands 
and Finland have recently 
implemented improvement 
processes to simplify and 
rationalise their qualification 
frameworks and content.

•   The importance of designing 
qualifications that are 
relevant to, and designed 
with, industry. Eight 
initiatives are outlined which 
provide insights into different 
approaches that have been 
adopted to facilitate greater 
employer involvement. The 
approach is intended to 
ensure qualifications meet 
the needs of the sector.

•   Fast changing skills 
requirements within EAME 
triggered by the onset of 
Industry 4.01. There is a need 
to ensure that qualifications and 
frameworks have the flexibility 
to meet the changing needs of 
industry. Two examples from the 
Netherlands highlight innovative 
modular developments in 
qualifications and one from India 
offers insights into employer 
collaboration to address  
this challenge.

•   The importance of making 
engineering related VET 
flexible and attractive for 
learners. Examples from 
Finland are provided that 
highlight the ways they have 
personalised study routes to 
suit the needs of learners.

•   The importance of ensuring 
seamless progression 
between school, further 
vocational and higher 
level learning and work. 
An example from Canada 
(Alberta) highlights one way 
in which progression between 
school and further vocational 
training has been simplified.

•   The importance of 
encouraging more women and 
girls into engineering related 
vocational education. An 
example from the Netherlands 
highlights a range of different 
initiatives implemented to 
increase the involvement of 
women and girls in Science, 
Technology, Engineering 
and Mathematics (STEM).

•   The importance of 
marketing the benefits 
of apprenticeships to all 
stakeholders in an effort to 
improve uptake of learners 
on to higher apprenticeship 
frameworks in some EAME 
sub-sectors. An example 
of good practice is the 
recruitment and apprenticeship 
portal developed in Oman to 
try and address this challenge.

The report ends with a series 
of conclusions which highlight 
the need to ensure the ongoing 
relevance of qualifications to 
industry, the importance of having 

a qualification system that can be 
easily understood and working 
in a system that promotes and 
facilitates a flexible approach that 
reflects the modern economic 

landscape. More widely, the 
research identifies international 
approaches that promote access, 
inclusivity and quality of VET.

EXECUTIVE SUMMARY
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INTRODUCTION 

IN THIS STUDY, SEMTA SHARES APPROACHES INTO THE DEVELOPMENT, 
DELIVERY AND ASSESSMENT OF VOCATIONAL AND TECHNICAL 
QUALIFICATIONS IN THE ENGINEERING, ADVANCED MANUFACTURING 
AND ENERGY (EAME) SECTOR FOR LEARNERS AGED 14 TO 19 AND 
APPRENTICESHIPS IN FIVE SELECTED COUNTRIES; THE NETHERLANDS, 
FINLAND, OMAN, CANADA (ALBERTA) AND INDIA.

The study was undertaken 
between January and July 2019.

The aim of this research is to help 
Qualifications Wales (QW) gain an 
insight into how other countries 
deliver and assess qualifications 
in the EAME sector (referred to as 
‘the sector’ throughout this report) 
for the following educational 
contexts:

•  14-16 year olds

•  16-19 year olds

•  Apprenticeships

Higher education qualifications, 
such as degrees and post-
graduate certificates, are out of 
the scope of this review, other 
than to consider progression 
routes for learners taking 
qualifications at age 14-19.

This report firstly provides an 
overview of the sector in Wales 
and the associated vocational and 
technical qualifications and VET 
systems.

For the other five countries,  
this study provides:

•   The economic context 
highlighting significant 
EAME sub-sectors.

•   A summary of the 
qualification and 
related VET system.

•   Key challenges facing  
the VET system 
serving the sector.

•   Examples of initiatives  
used to develop and  
deliver VET for the sector.

The report provides a series 
of conclusions in regard to 
international practices, which may 
be applicable to the qualification 
landscape for the sector in Wales.
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METHODOLOGY 

RATIONALE FOR COUNTRY SELECTION

The Netherlands, Finland, Oman, Canada (Alberta), and India were the five countries selected for this study. 
Semta International utilised their knowledge and experience gained from working internationally on VET 
projects to identify each of the countries.

The Netherlands and Finland 
were selected due to their 
advanced skills systems, 
including some relevant 
sector parallels that could 
be related to the context 
in which Qualifications 
Wales are operating. 

Both the Netherlands and 
Finland, based on global 
comparisons2, can be viewed 
as providers of good practice 

in VET policy. The economic 
context of working within a 
European environment, the 
challenges of meeting Industry 
4.01 requirements and having a 
strong EAME sector, including 
renewable energy, also ensured 
compatibility with Wales.

The Province of Alberta in 
Canada was selected due to the 
strong economic parallels with 
Wales through the importance 

of the energy and engineering 
sector. It was felt that a North 
American focus would add a 
wider global perspective to 
the study and there would be 
an opportunity to learn from 
international good practice.

India, with its response to a 
huge skills challenge, makes 
for a fascinating international 
approach to add to the study. 
The work of several UK initiatives 
to develop the Indian skills sector 
makes this an interesting country 
to include as part of this study.  

Equally, Oman provided 
a valuable international 
perspective, especially through 
its strategic approach to 
diversifying its economy away 
from a traditional reliance on the 
nation’s Oil and Gas reserves. 
The energy sector and the 
associated role of advanced 
manufacturing and engineering 
skills are critically important for 
the national economy. It is a 
strategically important region 
which has traditionally embraced 
international education models 
and approaches utilised to 
grow its own skills capacity. 
Qualification development was 
also perceived to be high on the 
Omani government’s agenda.
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DATA COLLECTION

This report has been developed 
through a combination of 
qualitative data collected from 
semi- structured interviews 
with key stakeholders in 
each country of interest 
and secondary information 
from a desk-based review of 
publicly available documents 
outlining national economies 
and related VET models. 

TELEPHONE 
INTERVIEWS 

A total of 15 semi 
structured telephone 
interviews with key 
stakeholders3 were 
conducted lasting 
between 45-60 

minutes. Each interview was recorded 
with the consent of each interviewee 
and then transcribed verbatim.

The interviews covered the following themes:

Overview

•   Outline of the VET qualifications 
and apprenticeships for the 14- 19 
age group serving the sector.

•   Examples of what is working well 
in relation to EAME qualifications.

•   Key challenges facing the VET 
system serving the 14-19 age 
group (including apprenticeships.) 

•   Significant recent or planned 
developments to the VET system 
aimed at tackling these challenges.

•   Examples of good practice promoting 
the VET offer and/or the content of 
qualifications and ways in which the 
current offer could be improved.

Delivery

•   Methods in which qualifications 
in the sector are delivered 
through schools, colleges, private 
training providers, work-based 
learning, and distance learning.

•   Aspects of delivery that work well 
and also those that can be improved.

Assessment 

•   Main methods used to assess 
qualifications in the sector.

•   Aspects of the assessment 
process that are considered 
good practice.

Progression routes 

•   Typical progression routes 
from these qualifications into 
employment or further study 
and how well progression routes 
are understood by learners, 
employers and teachers.

•   Particular examples of good 
practice.

 

Perceptions of 
employers and higher 
education institutes

•   How employers and higher 
education institutes perceive 
the current range of vocational 
and technical qualifications 
serving the sector.

Development of 
qualifications  

•   The extent to which employers 
are driving the development 
and delivery of qualifications 
serving the sector.

•   Arrangements for involving 
employers in the development 
of these qualifications.

METHODOLOGY
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ONLINE SURVEY TOOL

To broaden the scope of the 
engagement, a supplementary online 
survey was developed and distributed 
to colleagues of interviewees 
and other stakeholders identified 
through Semta International’s 
network of contacts. The survey 
covered the following areas: 

•   Examples of current practice 
in the development and 
delivery of the qualifications 
serving the sector that other 
countries could learn from.

•   Key challenges facing the VET 
system serving the sector.

•   Suggestions for improvements 
to any aspects of the current 
VET system serving the sector.

As was anticipated, responses to 
the online survey tool were limited 
to four (two from the Netherlands 
and two from Canada). It should 
be noted that the response rate to 
the online survey has not affected 
the validity of the project’s findings 
due to the detailed information 
gathered through the 15 stakeholder 
interviews and desk research.

Further additional information was 
also obtained from follow up activity 
with telephone interviewees in 
order to clarify particular points or 
to seek more detailed information 
where this was available. 

LITERATURE REVIEW

An extensive desk-based literature 
review was also conducted. Internet 
searches were conducted for each 
country, which involved identifying 
and accessing information relating to 
the structure, nature and importance 
of the sector and associated VET 
systems. The literature review was 
an iterative process, which informed 
the content of the semi structured 
telephone interviews, but was also 
then informed by these interviews.

In particular, the in-depth telephone 
interviews were used as an opportunity 
to identify relevant research reports 
and other information that could 
be accessed online to support the 
desk-based review. Participants of 
the interviews also emailed relevant 
reports and additional information, 
which was incorporated into the study.

Limitations relating to 
the methodology

While every attempt was made to 
maximise the value of stakeholder 
interviews, the fact that only 15 
interviews were undertaken across 
five different countries inevitably 
meant that there were limitations in 
terms of the level of detail possible 
and the scope of information 
available for each country.

It also needs to be noted that although 
each interviewee was carefully 
selected for their particular expertise, 
views expressed are necessarily 

limited to their own particular 
knowledge and experience and may 
not be representative of wider views.

Given the broad range of topics 
covered by the stakeholder 
interview framework, the interviews 
naturally focussed on the issues 
of most relevance given the 
expertise of each respondent.

There are also significant challenges 
concerning the use of available data 
for analysis. Drawing international 
comparisons for VET participation 
or graduation is particularly 
problematic due to the variation in 
age of matriculation, as well as the 
qualification frameworks and data 
definitions across countries. The 
Organisation for Economic Co-
operation and Development (OECD), 
for example, reports participation by 
field of study, but only for higher-level 
study, not VET. Some countries, such 
as Oman, have no state infrastructure 
for the open reporting of participation.

Some indications of participation 
can be found for some European 
countries that allow us to make some 
comparisons on the size of the VET 
market, and specifically the sector.

However, notwithstanding the above 
limitations, what the study has allowed 
is the identification of a range of 
particular initiatives and practices 
together with useful insights relating 
to the practical approaches that could 
be considered in the context of future 
development, delivery and assessment 
of vocational and technical 
qualifications in the sector in Wales.

METHODOLOGY

11

Qualifications in the Engineering, Advanced Manufacturing and Energy sector: An international comparative study



THE ENGINEERING, 
ADVANCED MANUFACTURING 
AND ENERGY SECTOR AND 
VOCATIONAL EDUCATION 
AND TRAINING IN WALES

ECONOMIC CONTEXT

Wales had an estimated 
population of 3.1 million 
people in 20184.

Wales has a proud heritage 
of global excellence in the 
sector through the presence of 
multinational companies such as 
Airbus, Toyota, GE Aviation and 
Tata Steel. The majority (99%) 
of EAME employers operating in 
Wales can be defined as small 
to medium enterprises (SMEs) 
employing less than 250 people5.

The Welsh Government is 
supportive of developing the 
sector in Wales, including 
through a £3 million investment 
in a new research centre in 
Cardiff5. This is a reflection of 
the identified need to rebalance 
the sector from lower to higher 
skilled roles. In this sense, Wales 
faces a similar priority to those 
identified in other European 
countries included in this study.

WALES
HAS A PROUD 

HERITAGE
OF GLOBAL 
EXCELLENCE 
IN THE EAME 
SECTOR
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As to be expected in a sector 
which is experiencing the 
need for significant change, 
driven for example by rapid 
technological advances, there 
is an advertised need for 
interdisciplinary skills such as 
project management and ‘soft 
skills’ including communication 
and problem solving.

Once again, the demand for 
these skills, especially in terms 
of productivity, interdisciplinary 
and soft skills, is replicated in 
the other European nations 
included in this study.

Semta’s research into the skills 
needs of EAME employers in 
Wales also identified that there is 
a sector-wide need for upskilling 
in a number of key roles. 

This includes;

A strategy to reduce skills gaps 
amongst qualified workers 
is deemed critical for EAME 
employers in Wales. Employers 
also advertise the need to 
develop higher level trained 
and qualified employees.

The Welsh Government has 
prioritised redressing the 
gender balance in the sector 
and a growth in female 
entrants is anticipated over 
the next five years. This will 
be in part a consequence of 
retirement of a mainly male 
workforce and campaigns 
promoting Science, Technology, 
Engineering and Maths 
(STEM) to women and girls5.

Specifically, for the energy 
sub-sector, a 2014 paper 
commissioned by the Welsh 
Government6 indicated 
that the sector employs 
approximately 58,000 people 
in 2,066 companies and 
generates sales of £4.76 
billion. It also highlighted 
significant growth rates in the 
new and renewable energy 
technology sub-sector, with 
the potential for approximately 
£50 billion of investments 
in low carbon electricity 
projects in Wales by 2025.

WALESIN TERMS OF DEMAND 
FOR TECHNICAL SKILLS, 

MECHANICAL 
ENGINEERING
IS CITED AS MOST 

IMPORTANT BY EAME EMPLOYERS  
IN WALES,

WITH IT BEING REFERENCED IN

OVER 20% OF POSTED 
JOBS IN 20175

over 2,000 
professionals 
who require a 
Level 4 or higher 
qualification

over 8,000 
employees who 
are working in 
skilled trade 
occupations 
who need a 
Level 4 or higher 
qualification5

1,300 technicians 
who require a 
Level 4 or higher 
qualification

over 1,000 
managers who 
require a Level 
3 or higher 
qualification
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SUMMARY OF  
THE VET SYSTEM

Apprenticeships

There are differences between 
the Welsh and English 
apprenticeship systems 
which are worth highlighting 
as part of this study. 

Welsh employers, whose wage bill 
is greater than £3million, pay into 
the apprenticeship levy but do not 
have direct access to funds, as is 
the system in England. Instead, 
apprenticeship placements are 
managed via private or college 
based training agencies. However, 
a percentage of the apprenticeship 
levy fund is available through 
the devolved administration 
system in Wales which can 
be used to train apprentices. 
Another key difference between 

apprenticeships in England and 
Wales is the use of qualifications.

In the Welsh apprenticeship 
system, there are mandatory 
competence and knowledge 
qualifications as stated in the 
Specification of Apprenticeship 
Standards for Wales (SASW).

In England, all new apprenticeships 
which are based on apprenticeship 
standards include an end-point 
assessment. However, in Wales, 
there is no requirement for a 
formal end-point assessment 
in an apprenticeship.

Post-compulsory education 
and training (PCET)

PCET includes both general and 
vocational pathways taught in 
schools, colleges or in work-based 
learning for learners who are aged 
16 and above. Due to the absence 
of a PCET national curriculum 

and core subjects, learning 
and training providers have the 
scope and flexibility to select 
qualifications made available 
by awarding organisations.

In parallel to unemployed 
vocational pathways, Wales 
has a unique system of pre- 
apprenticeship training referred 
to as the Enhanced Engineering 
Scheme. Employers are asked 
to design apprenticeship 
programmes for unemployed 
learners offering qualifications and 
work experience with progression 
after one year into employment.

Work-based learning 

At age 16+, learners can also 
undertake apprenticeships, which 
are delivered through a mixture of 
work-based and further education 
(FE) college-based learning. 
Apprentices have employed status 
and follow a learning programme 
at the appropriate level.

WALES
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AN OVERVIEW OF VOCATIONAL AND TECHNICAL QUALIFICATIONS IN WALES

•  Age of entry into VET

VET is typically delivered 
from the age of 16 (at the end 
of compulsory secondary 
education). For some learners, 
VET elements will be introduced 
from the age of 14.

•   Main VET delivery 
mechanisms

In Wales, as with the rest of the 
UK, a variety of VET delivery 
models are available to learners. 
This includes tuition in one of 
Wales’ twelve further education 
(FE) colleges, local authority 
community learning, private 
training providers or work-
based learning providers7. 

•   Employer involvement in the 
development of qualifications

Although there is no requirement 
for employer involvement, 
consultations with employers 
are regularly included to ensure 
the overall objective of the 
qualification aligns to industry 
needs and leads to a direct benefit 
for the learner who has reached 
a specified level of attainment.

•   Assessment approaches

There are varying forms of 
assessment, which differ 
depending on the qualification 
type e.g. competence and skills-
based, or knowledge-based. For 
competence and skills-based 
qualifications, the assessment 
approach is focussed towards 
practical based assessments, 
which are underpinned by 
knowledge assessments.

For knowledge-based 
qualifications, a variety of 
assessment methods are used 
including coursework, teacher 
designed assessments and 
online or paper-based exams, 
that require answering multiple 
choice or short answer questions. 
There may also be some practical 
based assessments to allow for 
the application of knowledge.

•   Progression pathways

Learners who complete vocational 
and technical qualifications can 
progress to further or higher 
education through a learning 
programme which is either at 
the same level, but includes 
different skills and knowledge 
than previously gained, or at 
a higher level than previously 
gained. They could also 
progress to an apprenticeship 
or directly into employment.

•   Types of qualifications in 
the EAME sector offered 
to learners and in which 
educational contexts 
these are offered

There is a range of qualifications 
currently offered to 14 – 19 year 
olds and apprentices in Wales.

These range from entry-
level qualifications to a Level 
5 Higher National Diploma 
(HND)8 and cover a range of 
subjects/disciplines which fall 
within the EAME sector such 
as; mechanical engineering, 
electrical/electronic engineering, 
machining, maintenance and 
installation, business improvement 
techniques, engineering 
leadership, marine engineering.

For apprentices, a relevant 
national vocational and technical 
qualification is included in the 
apprenticeship frameworks. 

A full list of the qualifications can 
be found on the Qualifications 
Wales website9.

WALES

15

Qualifications in the Engineering, Advanced Manufacturing and Energy sector: An international comparative study



THE ENGINEERING, 
ADVANCED MANUFACTURING 
AND ENERGY SECTOR AND 
VOCATIONAL EDUCATION 
AND TRAINING IN THE 
NETHERLANDS

ECONOMIC CONTEXT 

The Netherlands had an 
estimated population of 17 
million people in 2017, which 
is equivalent to 5.5 times 
the population of Wales10.

The Netherlands has a 
highly developed advanced 
manufacturing sector. In relation 
to the EAME sector, key industries 
in the Netherlands are:

•   High tech systems and 
materials: The Dutch Government 
has identified high tech systems 
and materials as one of the 
nine ‘top’ economic sectors11. 
The sector is divided into 
seventeen subsectors: advanced 
instrumentation, aeronautics, 
automotive, components and 
circuits, embedded systems, 
healthcare, high tech materials, 
information and communication 
mechatronics, nanotechnology, 
photonics, printing, security, 
semiconductor equipment, solar, 
space and technology lighting12. 

•   Metals: The metals industry 
makes an important contribution 
to the manufacturing sector with 
strong links to a wide range of 
other sectors including; energy 
and power, healthcare, mining, 
automobile, real estate and 
shipbuilding. Key companies 
in the sector include Kapco 
Hindustan Machine Tools, DMG 
Mori, Colfax, BTD Manufacturing, 
Atlas Copco, and Amada13.

•   Natural gas, nuclear, thermal, 
wind energy, biomass 
processing and greenhouse 
farming: Natural gas has been 
an important element of the 
energy sector in the Netherlands 
since the 1950s. Thermal stations 
produce the bulk of electricity 
in the Netherlands. There are 
also two nuclear facilities, with 
wind energy (at sea), biomass 
processing and greenhouse 
farming also being important13.

HAS A HIGHLY DEVELOPED

THE

ADVANCED 
MANUFACTURING 

SECTOR

NETHERLANDS

IN SUPPORT 
OF INDUSTRY
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SUMMARY OF THE VET SYSTEM

At the end of the second year in secondary school (age 14),  
learners can choose between general secondary education  
and preparatory secondary VET.

In 1997, the Dutch Act on 
Adult and Vocational Education 
enabled learners to participate 
in VET at senior secondary level 
from the age of 14, through 
two different pathways14:

1.   Mainly theoretical education 
at school, with a practice 
placement in a work placement 
company, with 20% to 60% 
of training delivered in a 
practical environment. 

2.   Mainly practical training 
via work placement in a 
company and theoretical 
education at school. A 
minimum of 60% of time is 
spent in a work placement. 

Learners receive the same diploma 
for both pathways. Diplomas can 
be obtained in both pathways for 
all four levels of the current senior 

secondary VET system and a wide 
range of courses are offered at 
each level. Level 1 courses are 
designed to provide learners with the 
required knowledge to progress onto 
Level 2 courses which offer basic 
vocational training. Level 3 courses 
provide professional training for an 
occupation and Level 4 courses offer 
the skills and knowledge required 
for middle management roles15.

This allows both pathways to 
be integrated into the national 
qualification structure. Learners 
have the autonomy to choose 
between a practical or theoretical 
route. However, for the practical 
route, a learner needs to identify 
an employer who will provide a 
work placement and is willing to 
train him/her and a formal contract 
needs to be established between 
the learner and the company.

AN OVERVIEW 
OF VOCATIONAL 
AND TECHNICAL 
QUALIFICATIONS 

•   Age of entry into VET

Learners can choose preparatory 
secondary VET from the 
age of 14 and can choose 
work-based or school based 
VET from the age of 16.

•   Main VET delivery mechanisms

Schools, VET colleges (ROCs)16 and 
specialised vocational colleges17 are 
the main methods for VET delivery. 

•   Employer involvement in the 
development of qualifications

There is strong employer 
involvement18 at a national 
level through representation on 
the Foundation of Vocational 
Education and Labour Market 
(SBB)19. The SBB has a strategic 
board comprising members 
representing all social partners 
(employers, employees and 
training providers) and offers the 
Minister for Education, Culture 
and Science, a single point of 
contact for recommendations 
and guidance concerning the 
development of qualifications.  
At a regional and local level, 
there is also close collaboration 
between individual colleges  
and employers.

THE NETHERLANDS
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The Dutch Association for 
Vocational and Adult Education, 
MBO Raad20, which represents 
all government-funded colleges 
for secondary VET plays a 
significant role in the VET 
landscape. Representing a unified 
voice for providers, it negotiates 
labour conditions for the sector 
with trade unions and signs 
collective labour agreements. 

SBB plays a lead role in the 
development of qualifications 
in the Netherlands. 

The qualification development process was summarised 
through the stakeholder consultation as follows:

1.   A request to develop a qualification is submitted to SBB by a 
VET school together with an employer. The request includes 
information/research on the occupation/profession that 
the qualification relates to. This request is reviewed by the 
development team of SBB and assessed by sectoral committees 
(featuring members of VET schools and the labour market).

2.   Sectoral committees assess the request on the following criteria: 
if it is a good addition to the Dutch qualification structure, of 
value to the Dutch labour market, if there are already similar 
qualifications and if it is possible to be examined.

3.   If sectoral committees approve the development of the 
qualification, the SBB development team, together with VET 
schools and employers, develop the content of the qualification.

4.   Once the qualification is a developed concept, it is submitted 
to the “toetsingskamer”. This is an independent organisation 
that checks if the content of the module is in-line with the 
requirements of the Dutch qualification structure, which is part of 
the Dutch law on VET.

5.   Once they approve the qualification, the concept-module is again 
reviewed by the sectoral committees. If they also agree, it is 
submitted to the board of governors of SBB and finally submitted 
to the Minister for Education, Culture and Science.

6.   The Minister for Education, Culture and Science reviews and 
approves the final qualification and after that, VET schools are 
able to offer the qualification.

THE NETHERLANDS
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•   Assessment approaches

    There is no set system of quality assurance for 
exams under MBO training (senior secondary 
level VET) ROCs set their own exams for both 
school and work-based assessment. They also 
issue diplomas and certificates. However, ROCs 
are now obliged to involve external, independent 
examination centres in the examination of 
at least half of the training programme20.

•   Progression pathways

     Clear progression pathways are in place. Post-
secondary VET is accessible to every learner 
with a vocational or academic high school 
leaving certificate. Those attaining a Level 4 
qualification through either the work-based or 
college based route can progress to university, 
as shown in Figure 1 below which provides 
a summary of the Dutch VET system:

DOCTORATE

ACADEMIC HIGHER 
EDUCATION

(UNIVERSITY/ 
WO BACHELOR)

3 years

2

ACADEMIC HIGHER 
EDUCATION

(UNIVERSITY/ 
WO MASTER)

1 - 3 years

2

HIGHER 
PROFESSIONAL 

EDUCATION 
(HBO BACHELOR)

4 years

ASSOCIATE
DEGREE
2 years

HIGHER 
PROFESSIONAL 

EDUCATION 
(HBO MASTER)

1 - 3 years

SENIOR 
SECONDARY 

GENERAL 
EDUCATION

(HAVO)
5 years 

age 12 - 17

PRE-UNIVERSITY 
EDUCATION

(VWO)
6 years 

age 12 - 18

BASIC CURRICULUM

PRIMARY EDUCATION
8 years, age 4 - 12 

Overview Dutch educational system
SPECIALIST TRAINING

QUALIFICATION LEVEL 4

1 year

MIDDLE 
MANAGE-

MENT 
TRAINING 

QUALIFICATION 

LEVEL 4

3 - 4 years

PROFES-
SIONAL 

TRAINING 
QUALIFICATION 

LEVEL 3

3 years

BASIC 
VOCATIONAL 

TRAINING
QUALIFICATION 

LEVEL 2

2 years

ENTRY 
TRAINING

QUALIFICATION 

LEVEL 1

1 year

A
D
U
L
T   

E
D
U
C
A
T
I
O
N

THEORETICAL 

PROGRAMME

COMBINED

PROGRAMME

ADVANCED 

VOCATIONAL 

PROGRAMME

BASIC 

VOCATIONAL 

PROGRAMME

PREPARATORY SECONDARY 
VOCATIONAL EDUCATION (VMBO) 

4 years, age 12 - 16

SENIOR SECONDARY 
VOCATIONAL EDUCATION (MBO)

8

7

6

7

6

5

4 3 2 1

4

4+ 4

2 2 2 1

X = EQF level
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KEY CHALLENGES 

A number of key challenges facing the Netherlands in relation 
to the continued development and implementation of the VET 
system and associated qualifications were identified through 
stakeholder interviews, responses to the online survey and desk 
research. These are not intended as an exhaustive list but have 
been highlighted for their particular relevance to the VET system 
serving the sector. Through completing this research, we have 
identified examples of initiatives which offer some solutions to 
these specific challenges:

X   Industry 4.0 and, more 
generally, the pace of 
technological change has 
led to increased uncertainty 
about future labour market 
requirements. This poses 
a challenge for employers 
and learning providers when 
reaching joint conclusions  
to inform the work of the 
SBB in the development  
of qualifications. 

X   There is a significant time 
delay between developing 
new qualifications and 
the adoption of these 
qualifications in the 
marketplace. It can take 
several years for curriculum 
changes to take effect, 
which results in impatience, 
particularly from employers. 

X   Ensuring there are enough 
learners choosing VET 
education routes in order 
to make it affordable 
for individual schools to 
continue to offer vocational 
and technical qualifications. 

X   Shortage of specialised 
technical teachers, both 
now and in the future. 

X   Keeping abreast of the pace 
of innovation in terms of 
training and updating the 
skills of existing employees. 

THE NETHERLANDS
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CURRENT PRACTICE 

This research has identified four examples of initiatives which highlight approaches to the development  
of vocational and technical qualifications that are designed to overcome particular challenges faced.

The first three examples offer 
insights on approaches that 
enhance links between existing 
qualifications and industry 
needs, through employers’ 
involvement in the development 
and delivery of qualifications. 
The fourth example addresses 
the gender gap in the sector by 
encouraging more women and 
girls into engineering related VET.

Example 1

Close collaboration 
between employers and 
education institutes.

This example explores 
employer involvement 
through the establishment 
of structured links between 
employers and educational 
institutions at national, 
regional and local levels.

Example 2

Pilot introduction of 
‘crossover’ qualifications.

This example highlights 
the use of ‘crossover’ 
qualifications. These are 
aimed at particular niches in 
the labour market emerging 
as a result of changing skill 
requirements. ‘Crossover’ 
qualifications are developed 
by combining elements of two 
existing qualifications. They 
are much quicker to develop 
than a regular qualification, 
which makes them useful 
when responding to changing 
economic demands.

Example 3

Use of elective modules.

This example of the renewable 
energy sector highlights 
how the rationalisation 
of qualifications, and the 
development of elective 
modules, have helped to ensure 
flexibility in the system at a 
local and regional level. This 
helps the VET sector respond 
to changes in local skills 
needs.

Example 4

Encouraging increased 
female participation in 
STEM-related training. 

This example showcases 
how the Dutch national 
expert organisation on 
girls/women and science/ 
technology has developed 
a range of initiatives to 
increase the involvement of 
women and girls in STEM.

THE NETHERLANDS
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EXAMPLE 1
 

CLOSE COLLABORATION BETWEEN 
EMPLOYERS AND EDUCATION INSTITUTES

The close collaboration between employers and education institutes in the Netherlands was highlighted 
by stakeholders as an example of good practice. There are a number of factors that support this 
collaborative approach: 

Role of the SBB (Co-operative 
for VET Education)

At a national level, the SBB helps 
align VET provision with the 
needs of industry by advising the 
Minister for Education, Culture 
and Science on qualification 
structures, examinations and 
work placement requirements. 
As required by the Dutch 
Act on Adult and Vocational 
Education, the SBB works 
together with VET schools and 
the labour market on executing 
the following legal tasks:

•   advising, accrediting and 
supporting work placements  
in companies.

•   developing and maintaining  
the qualification structure.

•   providing research and 
information on the labour 
market, work placement and 
efficiency of VET programmes.

Employers/unions and educational 
institutes are equally represented 
on the SBB.

Role of national ‘sector’ 
committees

Sector committees operate at a 
national level and are comprised 
of labour market and educational 
institute representatives. The 
committees provide specific 
advice to the central SBB 
committee, which then decides 
what is put forward to the Minister 
for Education, Culture and 
Science.

Close college and employer 
contact at an individual level

In addition, close collaboration 
between individual colleges and 
local employers is maintained to 
ensure local or regional alignment 
of the educational offer in relation 
to skills requirements. Colleges 
have frequent contact with 
companies where learners work  
or obtain their work experience, 
and regional trade and industry 
stakeholders maintain solid 
relationships with colleges about 
the quality and content of courses 
on offer22.

One interesting case is the 
collaboration between Ørsted, 
a leading company in offshore 
wind, and Scalda College (VET- 
school in the province of Zeeland), 
which provides education on 
wind energy for future employees 
through a project titled WindDock. 
WindDock is a wind energy study 
route that is offered alongside 
three full-time Level 4 studies in 
Mechanical Engineering, Electrical 
Engineering and Maintenance 
Engineering. It provides 
learners and future employees 
with specific skills to work on 
hybrid machines, consisting 
of mechanical, electrical and 
censoring elements. The 
content of the study route was 
developed in close collaboration 
with industry and there are 
plans to scale up this type of 
collaboration in the future23.
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EXAMPLE 2
 

PILOT INTRODUCTION OF  
‘CROSSOVER’ QUALIFICATIONS 

A pilot involving the introduction of ‘crossover’ qualifications, which combine two existing 
qualifications, was highlighted by stakeholders as an example of an innovative development.

A ‘crossover’ qualification is 
targeted at a particular niche in 
the labour market and involves 
the use of parts of qualifications 
from two or more different sectors 
in order to respond to the need for 
more specialised skills. A benefit 
of ‘crossover’ qualifications 
is that the development is 
much quicker (usually taking 
only a couple of months) 

than a regular qualification 
(which could take years).

A good example is the ‘crossover’ 
qualification for Healthcare 
Technicians (Zorgtechnicus), 
which combines elements from 
engineering and healthcare 
qualifications and is aimed at 
training learners that will work 
as an engineer in healthcare 
facilities. This allows entrants 

to the healthcare sector to have 
the skills required to operate 
increasingly complex technology.

Stakeholders noted that 
‘crossover’qualifications are 
currently at the pilot stage, with 
an evaluation of the scheme 
planned for 2025. This will decide 
if this model is incorporated 
longer term into the Dutch 
qualification structure.

THE NETHERLANDS
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EXAMPLE 3
 

ELECTIVE MODULES

Since 2014, the national qualification framework has been rationalised with a reduction in the number of 
qualifications offered and regulated in the Netherlands. Part of the reason for this was to ensure financial 
viability and avoid small classes associated with a wide selection of more specialist qualifications.

The qualifications structure 
has been kept quite broad and 
is linked to the introduction of 
elective modules as part of each 
qualification. Elective modules 
account for about 15% of total 
study time. These elective 
modules allow learners to broaden 
or deepen skills to meet the 
specific sectoral labour market 
requirements within a region, with 
it being argued that it is much 
easier to change an elective 
module than change the whole 
qualification. The main purpose of 
an elective module is to support 
the regional labour market.

However, this does not mean 
that it is only of value to one 
particular region. For example, 
an elective module that is aimed 
at the regional labour market of 
Amsterdam can also be of value 
to Rotterdam. 

In order to develop an elective 
module, the initial request to the 
SBB has to be made by a school 
in collaboration with an employer, 
following the same process as for 
a qualification (outlined on page 
18). The only difference is that the 
elective modules do not require 
information on the occupation 
they relate to.

To maintain close involvement 
with employers and to support this 
process, most schools have a work 
placement coordinator that keeps in 
contact with the regional employers.

The Ministry for Education, 
Culture and Science, VET 
providers, and employers are 
reported as being enthusiastic 
about the elective modules 
because they provide a degree 
of flexibility within the school 
curricula/learning programmes 
and ensure that the VET provision 
responds quickly to the changing 
local and regional needs of 
employers24.
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Qualifications serving the 
renewable energy sector were 
identified by stakeholders as 
an example of how elective 
modules work in practice. 
Stakeholders identified elective 
modules relating to heat pumps 
and maintenance as examples.

An objective of the Dutch 
government is to reduce gas 
usage. This means that during 
the construction of new housing, 
but also in current housing, gas 
installations have to be changed 
to sustainable energy sources.

To help meet this objective, 
several elective modules have 
been created that teach learners 
how to install these new energy 
sources. This includes the elective 
module ‘heat pumps’. It is also 
possible to certify those currently 
employed in engineering and 
construction through the same 
heat pump elective module. This 
allows employers to up-skill their 
existing staff to ensure they can 
enhance productivity to meet 
the needs of the sub-sector.

This approach is not too dissimilar 
to Continuous Professional 
Development programmes 
which are offered in the UK, 
however this approach is very 
much industry specific and 
addresses future skills needs.

Another example is the elective 
module ‘maintenance on wind 
turbines’ which is mainly taught 
by schools in the south-west 
of the Netherlands (Sealand 
province). A significant number of 
wind turbines are located in this 
region, with numbers growing. 

EXAMPLE 3
 

ELECTIVE MODULES CONTINUED

THE NETHERLANDS
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EXAMPLE 4

ENCOURAGING INCREASED FEMALE 
PARTICIPATION IN STEM-RELATED TRAINING 

The Dutch national expert organisation on girls/women and science/technology (VHTO)25 has developed 
a range of initiatives to encourage more women and girls into STEM-related training, including: 

•  Gender scans:
These scans are carried out
within educational institutions
to help improve uptake and
retention of female learners
on STEM subjects. The scans
involve analysis of five aspects
of education and policy at
each participating educational
institution: organisation;
education and didactics; study
guidance; career guidance;
and networks. Examples of the
types of questions asked during
the scan include:

–  Does the institution gather
quantitative data on inflow
and outflow of boys and girls
in STEM subjects?

–  Is gender balance taken
into account in publicity and
media?

–  Are girls introduced to
any female STEM role
models while exploring
possibilities for future studies/
professions?

–  Are STEM subjects taught
in a way which shows their
societal relevance?

–  Is a mentoring-structure
already in place?

•  Gender-awareness training:
This training for teachers
and study councillors aims
to raise awareness of gender
inequality issues in STEM. The
training provides advice and
hands-on exercises on how to
encourage more girls to study
STEM subjects, and exercises
and advice about teaching
in a gender-aware manner.

•  Mentoring courses:
At the end of careers events,
girls can register for a
Mentoring Programme. After
gaining inspiration and ideas
concerning their future careers,
they may want guidance and
advice on how to achieve the
career they want. Through the
Mentoring Programme, girls
are paired up with an individual
female STEM-professional who
they can regularly meet/speak
with to obtain guidance on
possible first jobs and salaries,
job-searching, and other topics
like possible challenges in the
working-environment.

•  VET college outreach:
VHTO has been carrying out
‘speed dates’ in secondary
schools for many years now
to introduce schoolgirls to
female STEM-professionals.
At these events, small groups
of girls get to speak to several
of these professionals and,
through this, are provided with
role models, as well as a better
and broader understanding
of working in STEM.
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THE ENGINEERING, 
ADVANCED MANUFACTURING 
AND ENERGY SECTOR AND 
VOCATIONAL EDUCATION 
AND TRAINING IN FINLAND

ECONOMIC CONTEXT 

Finland had an estimated 
population of 5.5 million 
people in 2017, which is 
equivalent to 1.8 times the 
population of Wales10.

In relation to the EAME sector, 
key industries are identified as:

•  Electronics:
The electronics industry
remains an important economic
driver despite the sale of
Nokia in 2013. The growth
of the electronics industry
is at least partly attributed
to relatively high levels of
investment in research and
development, with expenditure
estimated at 2.7% of GDP26.

•  Marine Industry:
The Finnish marine industry
includes marine equipment
manufacturers, designers,
software and system providers,
as well as shipbuilders and
ship repairers. It has an annual
turnover of approximately
8 billion euros27.

•  Mechanical Engineering:
Mechanical engineering is
another major contributor
to the economy, although
numbers employed have
decreased since a peak in
2008. Despite this, mechanical
engineering contributed 27.1
billion euros to the economy
in 2014, and comprised a
workforce of 118,90028.

•  Nuclear, Hydropower
and Biomass:
The government of Finland is
placing greater emphasis on
the mitigation of climate change
and reducing their share of
fossil fuels, at the same time
as boosting economic growth
and industrial innovation.
In terms of the energy mix,
electricity generation mainly
consists of nuclear energy
(34%), hydro (22%) and biomass
(18%); with the share of fossil
fuels significantly decreasing
over the past few years29.

27.1 
BILLION
EUROS

MECHANICAL 
ENGINEERING 
CONTRIBUTED

TO THE 
ECONOMY 
IN 2014 AND 
COMPRISED A 
WORKFORCE 
OF118,900
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SUMMARY OF  
THE VET SYSTEM

In Finland, VET is organised by 
different stakeholders including 
municipalities, joint municipal 
authorities, the state and the 
private sector30. 

National and local government are 
responsible for financing VET and 
training delivered in the workplace. 

Learners who have completed 
their basic education at age 16 
choose their upper secondary 
pathway, either general or VET, 
based on their own interests, skills 
and success in their studies to 
date. Both pathways are equal in 
value, usually take three years to 
complete and allow progression 
to higher education. Vocational 
and technical qualifications can 
be completed in upper secondary 
VET; apprenticeship training or as 
competence-based qualifications31. 
Generally upper secondary school 
studies are more theoretical in 
nature than other forms of VET32. 
The same options are open to 
adults wanting to reskill or upskill. 

Around half of the learners 
completing their basic education 
continue to VET and half to general 
upper secondary education33.

At the end of June 2017, the Finnish 
Parliament introduced the most 
extensive education and training 
legislation reforms in almost twenty 
years, with the new act coming into 

force on 1st January 201834.  
These reforms included:

•   The introduction of three 
types of qualifications; 
vocational qualifications, 
further vocational 
qualifications and specialist 
vocational qualifications.

•   A refocus of the VET system 
from a supply-oriented 
approach into a demand-
driven one. Learners are 
assessed and credited 
for previously acquired 
competencies, and therefore 
they only need to acquire 
missing competencies during 
their studies to meet the 
overall requirements.

•   A more important role for 
digital learning environments 
and increased learning in the 
workplace. This is particularly 
relevant to EAME due to the 
technology requirements 
of many roles. One of the 
mechanisms for encouraging 
increased workplace training 
has been through the reform 
of apprenticeships by easing 
the administrative and financial 
burden on employers35.

•    The introduction of an online 
application system that allows 
learners to apply for VET courses 
throughout the year rather than 
at set times. Although this comes 
with certain administrative 
challenges, it ensures maximum 
flexibility for learners providing 
access to a structured roll-on, 
roll-off system34.

These reforms have been 
associated with:

•   A rationalisation of existing 
qualifications so there will be 
fewer but broader qualifications. 
It is expected that the number 
of vocational and technical 
qualifications will fall from more 
than 351 currently to 16436 (43 
vocational qualifications, 65 further 
vocational qualifications and 56 
specialist vocational qualifications).

•   A major overhaul of the funding 
structures, with a move towards 
an outcome-based approach, 
has led to an overall reduction 
in funding. The focus of the 
new approach to funding 
is on completed units and 
qualifications and, employment 
or placement in further studies 
after education, as well as 
feedback collected from 
learners and employers37.

FINLAND

IT IS EXPECTED  
THAT THE NUMBER OF VOCATIONAL AND 

TECHNICAL QUALIFICATIONS

> 351 
CURRENTLY TO 164

WILL 
FALL 

FROM

AS A RESULT OF 
THE REFORMS
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The reforms allow education 
institutes to be more flexible in 
terms of how VET is delivered. 
Even though they will still need 
to comply with broad national 
qualification requirements, there is 
flexibility for education providers 
to choose:

•  Which modules to teach.

•  How to teach each module.

•  If they want to develop their
own modules in collaboration
with local employers.

These VET reforms are 
summarised in Figure 2 below.

NEW VOCATIONAL EDUCATION 
AND TRAINING
as of 1 January 2018

Working life is undergoing changes.  
New occupations keep on emerging and old  
ones disappear. Technology advances.  
Revenue models are renewed. Students’ needs 
are becoming more and more individualistic.  
Skills need to be updated throughout careers.

FUNDING THAT 
ENCOURAGES EFFECTIVENESS

Students do not drop out,
they complete their studies,

obtain a vocational qualification,
access employment or continue studying

A SINGLE ACT, 
A SINGLE AUTHORISATION 

TO PROVIDE EDUCATION
No boundaries between 
young people and adults

LESS BUREAUCRACY 
AND MORE AUTHORITY 

for education providers

VERSATILE 
LEARNING 
ENVIRONMENTS

Learning
at work

Skills are 
demonstrated 
in practical 
work

Skills are updated

Higher 
education
studies

FLEXIBLE 
STUDY 
TIME, 
shorter 
duration 
of studies

Missing skills
are acquired

BROAD-BASED 
QUALIFICATIONS, 

Employment

PERSONAL
COMPETENCE

DEVELOPMENT
PLAN

CONTINUOUS ADMISSIONS

QUALIFICATION

Teachers guide, 
support and 

evaluate

From classroom 
to workplace and 

simulators

164 qualifications
instead of 351

FINLAND

Figure 2, source: Ministry of Education and Culture30
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An example of how the new approach works in practice for the qualification ‘vehicle mechanic’ has 
been provided by Satakunta Educational Consortium (SATAEDU)38, as set out in Figure 3 below39.

STUDYING IN VEHICLE MECHANIC

•  Methods of learning in the workplace are:

– a training agreement where the student receives no salary

– an apprenticeship agreement where the student does receive a salary

Common compulsory units

Compulsory vocational units 
in school

Learning in the 
workplace

Common Optional units

Compulsory vocational 
units in school

Learning in the 
workplace

Optional units 
in school

Learning in the 
workplace

Optional  
units in school

Learning in the  
workplace 

more and more productive work

1. year

Start of August End of May

Summer jobs

Summer jobs

Competence 
demonstrations

2. year

3. year Graduation

FINLAND

Figure 3, Satakunta Educational Consortium (SATAEDU)

Employment or 
further studies
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AN OVERVIEW OF VOCATIONAL  
AND TECHNICAL QUALIFICATIONS

•   Age of entry into VET 
Learners who have completed 
basic education choose their 
upper secondary pathway 
(general or VET), normally 
at age 16. There is a high 
level of VET take up at this 
age, with around half of the 
learners completing their basic 
education progressing to VET.

•   Main VET delivery 
mechanisms

 Schools, vocational institutes, 
vocational special education 
institutes and adult education 
centres are the main VET 
delivery mechanisms.

•   Employer involvement in the 
development of qualifications

Representatives of employers 
and labour organisations, 
together with other 
stakeholders, have been 
integrally involved in the 
development of the Finnish 
National Qualifications 
Framework, adopted in 
March 201740. Teachers 
now also have greater direct 
involvement with employers 
due to an increased focus on 
work-based learning, which in 
turn helps to inform regional 
curriculum development.

•   Assessment approaches

  There has been a shift 
to a competence-based  
approach linked to workplace 
assessments34 (by teachers 
and ‘working life experts’). 
Competence is demonstrated 
through practical work tasks 
specified in each national 
qualification, mainly at 
workplaces41.

•   Progression pathways

The Finnish system is 
characterised by flexible 
progression pathways, 
with pre-primary to higher 
education provided free of 
charge. Learners are assessed 
and credited for previously 
acquired competencies and can 
follow programmes tailored to 
individual needs focusing on 
skill/educational gaps. There 
are clear pathways between 
vocational and technical 
qualifications and higher 
education courses37. 

KEY CHALLENGES 

A number of key challenges 
facing Finland in relation to 
the continued development 
and implementation of the 
VET system and associated 
qualifications have been 
identified through stakeholder 
interviews and desk research. 

These are not intended as an 
exhaustive list but have been 
selected for their particular relevance 
to the VET system serving the 
sector. Examples of initiatives in the 
next section offer some solutions 
to these specific challenges:

X   The reforms to VET in Finland 
have coincided with significant 
budget cuts. Over the period 
of 2014 – 2017, overall budget 
cuts varied between 10% 
and 35% of individual funding 
depending on the structure 
and location of different 
education providers42. The 
overall challenge was summed 
up by a few stakeholders as 
doing more with less financial 
resource.

X   Questions have been raised 
about the quality assurance of 
company training since not all 
companies have the expertise or 
the resources to train learners43. 
Given the increased focus 
towards on-the-job training, 
success will depend on ensuring 
high quality assessment of skills 
demonstrations at the workplace.

FINLAND
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CURRENT PRACTICE 

This research has identified three examples that highlight current approaches to the development  
of vocational and technical qualifications in Finland and address particular challenges faced.

The examples focus in particular 
on how to make VET more flexible 
and attractive for learners.

Example 5

Opportunity for learners 
to design their own study 
paths.

This example highlights how 
learners in Finland have the 
opportunity to undertake 
learning which meets their 
individual needs and career 
ambitions.

Example 6

Shift to a competence-based 
approach linked to workplace 
assessments (by teachers 
and ‘working life experts’).

This example illustrates 
how learners are assessed 
and credited for previously 
acquired competencies, and 
how they are subsequently 
able to follow programmes 
tailored to their individual
needs. An illustration of how 
the assessment process 
works in practice is set out 
in relation to the ‘vehicle 
mechanic’ qualification.

Example 7

Strong focus on digital 
delivery.

This example illustrates how 
there is a strong emphasis on 
the digital delivery of learning 
materials in Finland as part of 
the mix of learning methods, 
again increasing flexibility for 
learners. This is illustrated 
with the example of welding 
as part of the machinery and 
assembly curriculum.

FINLAND
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EXAMPLE 5
 

OPPORTUNITY FOR LEARNERS TO 
DESIGN THEIR OWN STUDY PATHS

Major reforms were introduced in Finland across the whole VET system in 2017, as set out earlier in this 
report. The new reforms should allow learners to address their individual needs by offering them the 
opportunity to acquire qualifications flexibly through attending programmes in education institutions, 
workplaces and in digital learning environments.

Finnish VET is competence- 
based. Learners are assessed and 
credited for previously acquired 
competence and only need to 
obtain any missing skills during 
their studies.

Vocational and technical 
qualifications are awarded based 
on assessment of competencies, 
irrespective of how or where 
these competencies have been 
acquired. As long as the individual’s 
competencies meet the national 
qualification requirements, they can 
be acquired in different learning 
environments, and at different 
times. Learners demonstrate 
their skills in competence 
demonstrations at work.

Learners are allowed to halt their 
studies and return later to complete 
their qualification or update their 
skills. The system allows learners to 
flexibly utilise units of qualifications 
and smaller modules corresponding 
to their own needs.

Each learner is offered the 
opportunity to design a learning 
pathway that is tailored to 
meet their own particular skills 
requirements. These learning 
pathways can comprise an 
entire qualification or part 
of a qualification. Learners’ 
programmes are recorded 
through a ‘Personal Competence 
Development Plan’ (PCDP).

The PCDP is written by a teacher 
or a guidance counsellor, 
together with the learner and, 
when applicable, their working 
life representative. The PCDP 
charts and recognises the skills 

previously acquired by the 
learner and outlines what kind of 
competencies they need and how 
they will be acquired in different 
learning environments.
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The PCDP also includes 
information on any additional 
supportive measures, which can 
include special teaching and 
study arrangements due to, for 
example, learning difficulties, 
injury or illness. The reforms allow:

•   The flexible administration 
of qualifications with each 
learner only studying those 
areas in which he or she 
has no prior competence.

•   More flexible learning 
environments at the 
workplace, at the education 
institution and increasingly 
in virtual environments.

•   An increased focus on 
learning at the workplace 
through apprenticeships, 
training agreements and/
or the flexible combination 
of training agreements 
and apprenticeships.

•   A shift to vocational competence 
being demonstrated through 
practical work tasks mainly at 
workplaces. 

These reforms are 
summarised in Figure 4.

#AMISREFORMIMINISTRY OF EDUCATION AND CULTURE
UNDERVISNINGS- OCH KULTURMINISTERIET

PERSONALISATION

APPLICATION 
PROCEDURE

DEMONSTRATION 
AND ASSESSMENT 
OF COMPETENCE

VALIDATION OF 
COMPETENCE

ACQUIRING  
COMPETENCE

ADMISSION IDENTIFICATION  
AND RECOGNITION 
OF PRIOR LEARNING

PLANNING OF   
COMPETENCE
ACQUISITION AND 
DEMONSTRATION*

Personal competence development plan =   PCDP 
(drawing up, approval, monitoring, updating, career planning)
WHAT, HOW, WHERE, WHEN?

INFORMATION  
ADVICE  

GUIDANCE

REVIEW AND  
SPECIFICATION OF 
GOAL

IDENTIFICATION 
AND RECOGNITION
OF PRIOR LEARNING

PLANNING OF 
MEASURES TO 
ACHIEVE GOAL

JOINT  
APPLICATION 
PROCEDURE

CONTINUOUS
APPLICATION 

PROCEDURE

Goal 
setting

Competence 
needs of  
individuals

Competence needs 
of working life and 
workplace

SELECTION OF  
QUALIFICATION, EDUCATION 

OR TRAINING   
ADMISSION DECISION

 ACQUISITION  
OF MISSING  

COMPETENCE 

DEMONSTRATION 
AND ASSESSMENT 
OF COMPETENCE

Does the prior learning  
correspond to the vocational 
unit being completed?

Employment   
Further studies 

Professional  
development

Has  
a competent  

authority  
assessed and 

validated  
the prior  

learning?

Does  
the prior  
learning  

meet the  
qualification 

requirements?  

Does  
the student  
have prior 
learning?

DIRECT ACCREDITATION

ASSESSMENT BASED  
ON DOCUMENTS OR  
ACCOUNTS

Has the goal 
set in the PCDP 
been achieved?

ACHIEVEMENT  
OF GOAL

CERTIFICATE

REGIS-
TRATION OF
ACQUIRED 

COMPE-
TENCE

* agreements on training organised at workplace

FEEDBACK ON  
COMPETENCE

EXAMPLE 5
 

OPPORTUNITY FOR LEARNERS TO 
DESIGN THEIR OWN STUDY PATHS CONTINUED

FINLAND

Figure 4, source: Ministry of Education and Culture30
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EXAMPLE 6

SHIFT TO A COMPETENCE-BASED 
APPROACH LINKED TO WORKPLACE 
ASSESSMENTS

With the recent reforms to the VET system in Finland, there is an increased focus on learning 
at workplaces. Studying at the workplace is either based on an apprenticeship, or on a training 
agreement, and both can be flexibly combined with study through an education provider. 

In the case of an apprenticeship, 
most of the competence will 
be acquired at the workplace 
through practical work tasks and, 
if required, it will be reinforced 
in other learning environments. 
The apprenticeship is based on a 
fixed-term contract between the 
learner and the employer, which 
means that the learner is a full-time 
employee and receives pay.

In the training agreement, the 
learner is not in a contract of 
employment and does not receive 

any pay or other compensation. 
This agreement is drawn between 
the education provider and the 
workplace to govern on-the-job 
learning.

Competencies are assessed at the 
workplace by teachers and ‘working 
life experts’ employed by individual 
work placement companies.

All competencies can be acquired 
through work-based learning 
directly linked to the qualification 
requirements.

This process brings teachers into 
more frequent direct contact with 
employers. Increased teacher/ 
employer interaction enables 
education institutes to keep 
updated on changing employer 
skills needs and thus helps to 
better align training with labour 
market requirements.

Figure 5 illustrates how SATAEDU 
implements their assessment 
process for the ‘vehicle mechanic’ 
qualification.

COMPETENCE DEMONSTRATION
•  First student has to learn necessary skills

in school or wherever or whenever

• After that student can complete competence demonstration

•  In a competence demonstration student performs
various tasks specified in the national qualification

•  Students complete those mainly in the workplace during a
training agreement or an apprenticeship agreement period

•  Discussions between
student, teacher and
workplace instructor

•  Self-evaluation of student is
important

•  Teacher and workplace
instructor carry out the
assessment together

• Assessment scale is 1 – 5

1     2     3     4     5

Satisfied Good Excellent

FINLAND

Figure 5, Satakunta Educational Consortium (SATAEDU)
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EXAMPLE 7
 

STRONG FOCUS ON DIGITAL DELIVERY

An important area of the reform is an increased emphasis on the use of digital learning platforms as a 
delivery method. The utilisation of digital learning is seen as a way of making cost savings associated with 
teaching staff and materials, and providing learners with the flexibility to learn at the best pace for them. 

The Finnish National Board of 
Education recently funded a 
project to support nine education 
institutions in Finland to develop 
mechanical and production 
engineering digital learning 
materials, which are accessible 
via an app called Lifelearn. 
This can be used on tablets 
and mobile phones as part of 
the machinery and assembly 
curriculum. Learners access the 

project website to identify their 
chosen VET provider and select 
the relevant course. The project 
is currently in a pilot stage which 
will conclude in December 2019. 
An analysis of its effectiveness 
will then be undertaken. 

So far, the highlighted advantages 
of this approach include having all 
the materials in one place rather 
than learners having to use the 
library or internet. This enables  

learners to start learning before 
formal classes take place, and 
helps them to progress more 
quickly. This also allows teachers 
to spend more time with those 
learners who are less able to learn 
independently and helps teachers 
to deal with the challenges of 
flexible start dates, by offering 
learners the opportunity to catch 
up on course materials that 
have already been covered.

FINLAND
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MANUFACTURING 
SECTOR

THE

9.8%
15%TO THE COUNTRIES GDP  

WITH EXPECTED GROWTH TO BY 2020

THE ENGINEERING, 
ADVANCED MANUFACTURING 
AND ENERGY SECTOR AND 
VOCATIONAL EDUCATION 
AND TRAINING IN OMAN

ECONOMIC CONTEXT 

Oman had an estimated 
population of 4.6 million 
people in 2017, which is 
equivalent to 1.5 times the 
population of Wales10.

In relation to the EAME sector, 
key industries are identified as:

•   Oil and Gas:  
Oman is heavily dependent on 
Oil and Gas resources, which 
generate between 68% and 
85% of government revenue44. 
However, steps have been 
taken to try and reduce the 
amount that oil contributes 
to GDP from 44% (2001-
2015) to 26% (2016-2020)45.

•   Manufacturing: 
Oman’s Development Plan 
(2016-2020) targets five of what 
are termed ‘promising sectors’, 
one of which is manufacturing. 
The manufacturing sector 
currently contributes 9.8% 
to GDP45 but is expected to 
contribute 15% by 202046.  
This goal will be supported 
through a number of initiatives, 
the largest of which is the Liwa 
Plastic Industries Complex47, 
which is expected to create 
around 13,000 new jobs.

CURRENTLY 
CONTRIBUTES
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SUMMARY OF THE VET SYSTEM

Pre-university education in Oman has three fundamental stages: primary (from age 6-12), preparatory 
or basic education (from age 12-15), and secondary (age 15-18). The government is responsible for all 
programme and institution approvals in the country, as well as quality assurance through the Oman 
Academic Accreditation Authority (OAAA)48.

The Ministry of Manpower 
oversees VET in Oman, 
which is usually delivered to 
learners aged 18+ by three 
main types of provider:

1.  Technological education
is delivered through eight
colleges of technology.
These offer a range of
courses at diploma, higher
diploma and B-tech levels,
including engineering.

2.  VET is delivered through eight
vocational training colleges.
These specialise in sectors
that include; automotive
technology, mechanical,
welding, electrical, electronics
and mechatronics.

3.  Private training providers
split into training institutes
(180); training centres (16);
offices providing training
(46); and training units (17).

There are three main VET pathways49:

1.  Vocational diploma pathway:
This pathway (undertaken
by those aged 18 and over)
involves at least 3 years of
study. On completion, this
route leads to a vocational
diploma. Learners can then
seek employment in their
specialisation or continue with
higher level studies in one of
the colleges of technology.

2.  Vocational apprenticeship
pathway:
This pathway qualifies
participants (including those
below the age of 18) to obtain
a certificate of professional
competence at one of three
levels (semi-skilled, skilled
or professional). Delivery
takes place within:

a.  Government vocational
training colleges where
basic vocational skills
are taught (practically
and theoretically).

b.  Workplaces to acquire
more advanced
vocational skills required
by the trainee after
graduation and before
joining the labour market.

3.  Vocational training
courses pathway:
This pathway encompasses
a wide range of training
courses, ranging from
one week to nine months
in duration, and is aimed
at job seekers and those
wishing to change careers or
start their own businesses.
These programmes fall
within the framework of
the lifelong learning policy
and the development of
entrepreneurship.

OMAN

OF GOVERNMENT REVENUE
68% AND 85%

WHICH GENERATE 
BETWEEN

OMAN IS HEAVILY 
DEPENDENT ON

OIL AND GAS 
RESOURCES
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The main VET pathways are summarised in Figure 6 below.

Vocational Education and Training pathways according to the issuance of the regulation 
of the Governmental Vocational Colleges by Ministerial Decree Number (244/2015)

Vocational Diploma 
Pathway

Vocational 
Apprenticeship Pathway

Training Courses 
Pathway

Higher Education Institutions 
or joining the Labour 

Market according to the 
qualifications framework

Success in any Labour 
Market Level

Vocational Diploma 
Education

Foundation 
Programme

Admission through 
Higher Education 
Admission Centre

General Education 
Diploma

Success in any Labour 
Market Level

Second Training Year

First Training Year

1.  Training Programme
for job seekers, self
employment, or to
change careers.

2.  Training Programme
to improve worker
competencies.

3.  Programme for society
development

4.  Training programme for
people with disabilities

General Education
Grade 9 level and above 

in General Education
Age 18 and above

OMAN

Figure 6, source: Oman Education Council49
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AN OVERVIEW OF VOCATIONAL  
AND TECHNICAL QUALIFICATIONS

In 2011, an Occupational 
Standards and Test Centre was 
established with the objective 
of developing an occupational 
standards system across 
different sectors and skills 
levels. The centre also has 
responsibility for managing 
the vocational competency 
tests system and developing 
vocational and technical training 
programmes and curricula.

Since the launch of Oman’s 
2015 ‘Skills Strategy’50, there 
has been a renewed focus on 
developing a sustainable skills 
system based on employer input 
in the articulation of NOS and 
associated training frameworks. 

The initiative primarily focused 
on the development of a new 
set of NOS for the Oil and Gas 
sector, in cooperation with the 
Oman Petroleum Services Society 
(OPAL). This initiative is further 
explored in Example 8 on page 42.

•  Age of entry into VET

 VET is mainly undertaken
by those aged 18+ although
apprenticeships can start
before this age.

•  Main VET delivery
mechanisms

Colleges of technology,
vocational training colleges
and private training providers
are the main VET delivery
mechanisms.

•  Employer involvement in the
development of qualifications

 Employer involvement is
variable depending upon the
sector. Within the Oil and
Gas sector, high levels of
employer engagement have
been achieved, particularly
in mapping occupational
competencies and the
development of occupational
standards. However, it was
reported during a stakeholder
interview that this is not yet the
case in many other sectors.

•  Assessment approaches

 In terms of assessment, the
focus is moving more towards
work-based assessment.
Learners’ knowledge and skills
are continuously assessed
in line with occupational
standards and standardised
assessment plans.

•  Progression pathways

  The occupational maps and
associated qualifications
within the Oil and Gas sector
set out clear progression
pathways. The occupational
maps clearly show the pre-
requisite qualification and skills
requirements that each learner
needs for entry and progression
in the sector.

  Feedback from stakeholders
indicates that this level of
development lags behind in a
number of other sectors. There
are also relatively low levels
of uptake in STEM subjects
at schools, which hinders
progression from school to
engineering related careers
for many learners.
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KEY CHALLENGES 

Key challenges facing Oman in relation to the continued 
development and implementation of the VET system, and 
associated qualifications were identified through stakeholder 
interviews. These are not intended as an exhaustive list but have 
been selected for their particular relevance to the VET system 
serving the sector. Examples of initiatives in the next section offer 
some solutions to these specific challenges:

X    The need for the increased 
and continued involvement 
of schools to adjust their 
curriculum to the needs of 
industry. There is recognition 
that there is a need to increase 
interest in STEM subjects in 
schools with the most popular 
career subjects at present 
identified as government, 
public sector, banking and IT.

X    The roll out of the model 
adopted by OPAL to develop 
NOS, training frameworks 
and new qualifications to 
other sectors of the economy 
is dependent upon the 
development and engagement 
of groups representing these 
other sectors. Feedback from 
stakeholders indicates that 
these representative groups are 
not currently well developed in 
sectors other than Oil and Gas.

CURRENT PRACTICE 

This research has identified two 
examples of initiatives that have 
helped to overcome specific 
challenges that Oman is facing 
in the EAME sector.

The examples also provide 
insights into approaches that 
can be adopted elsewhere, 
related to the need to make the 
existing qualifications frameworks 
more relevant to industry; 
and to increase uptake on to 
apprenticeship frameworks in 
some areas including engineering.

Example 8

Developing a sustainable 
skills system in Oman.

This example highlights an 
initiative that focused on 
the development of NOS, 
training frameworks and new 
qualifications to serve the 
needs of employers in the Oil 
and Gas sector.

Example 9

Systematic recruitment 
and apprenticeship 
registration data.

This example describes 
a joint recruitment portal 
established to improve the 
recruitment process across 
the Oman Oil and Gas sector, 
and in the future to support 
apprenticeship take-up.
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EXAMPLE 8
 

DEVELOPING A SUSTAINABLE  
SKILLS SYSTEM

In 2015, the Ministry of Manpower in Oman mandated the Oman Society for Petroleum Services (OPAL) 
to lead a major initiative in the development of a sustainable Omani skills system. OPAL is the ‘industry 
forum society’ for Oman’s petroleum industry, with more than 400 members. It is made up of both 
small and large Oil and Gas companies, including producers, operators, contractors and suppliers51. 
The organisation aims to provide a single umbrella body to agree and promote standards of work, 
competence and professionalism within the sector.

The overall aim of the project, 
termed the ‘Local Workforce 
Development Initiative’, was 
to look at approaches to 
standardising and improving the 
quality of training programmes 
supporting the Omani Oil and 
Gas sector. The initiative focused 
on the development of NOS, 
training frameworks and new 
qualifications to serve the needs 
of employers in the Oil and Gas 
sector. 

The process started with the initial 
development of occupational 
competencies relating to welding 
and fabrication qualifications.

The initiative has now continued 
into other areas with a total of 
about 400 units of occupational 
competency so far mapped, 
together with the development of 
related qualifications. These NOS 
typically cover Level 2 to Level 
4 qualifications and include job 
roles from entry level up to senior 
management roles.

The areas covered to date 
include health and safety, 
lifting operations, welding 
and fabrication, hard facilities 
maintenance, mechanical 
manufacturing and managing 
engineering processes and 
activities52.

A completely new set of NOS 
have been developed for drilling 
operations, which is identified by 
OPAL as a ‘world first’.

The high level of employer 
engagement attained through 
this process is identified as a 
particular aspect of good practice 
in ensuring that skills development 
is aligned with industry needs. 
It was estimated that about 
half of the activity during the 
development project was devoted 
to ensuring employers (ranging 
from the major operators to 
smaller employers) were engaged 
in the process.

This was identified as both a 
major success of the project 
and also the greatest challenge. 
OPAL achieved this by spending 
a lot of time promoting that the 
standards belong to Oman and 
are the property of the sector and 
employers. They also ensured that 
the process for involvement of 
employers was streamlined and 
efficient, making sure that drafts 
of the standards were easy for 
employers to review.

The development of NOS for 
‘drilling operations’ was identified 
as particularly successful in 
terms of employer engagement, 
with almost every Omani drilling 
company (more than 25) involved. 
Personnel ranging from operators 
to service providers were included 
in the process. The opportunity 
to listen to the experiences and 
needs of this varied cross section 
of employers was identified as 
particularly useful and provided 
the basis for the development 
of qualifications to meet specific 
employer requirements.
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EXAMPLE 9

SYSTEMATIC RECRUITMENT AND 
APPRENTICESHIP REGISTRATION DATA

A joint recruitment portal was established as part of the process to improve the consistency, 
integrity and transparency of the recruitment process across the Oil and Gas sector in Oman. 

The Petrojobs portal is designed 
to be a ‘one stop shop’ for 
job seekers to find and apply 
for vacancy opportunities 
within the 12 operating 
companies using the portal. It 
enables potential applicants 
to search for all vacancies 
within these companies.

Each job vacancy includes a 
detailed description of duties/ 
activities involved, identification 
of skills, qualifications and 
experience required and other 
job details. This gives high 

quality information on the 
range and nature of jobs being 
advertised and how difficult 
or easy these jobs are to fill.

A supplier registration and 
certification system (JSRS) has 
been developed and implemented 
on behalf of the Ministry of Oil 
and Gas in Oman. Any company 
wanting to operate in the Oil and 
Gas sector has to be registered 
on this JSRS system. In practice, 
there are more than 3,500 Omani 
and international companies 
registered on the system. 

As part of this system, in the 
future companies will have 
to register apprenticeship 
opportunities on the site. 
They will also have to 
detail their apprenticeship 
requirements, allowing learners 
to monitor demand for different 
apprenticeship opportunities.

The Petrojobs portal, together 
with the JSRS system, should 
provide rich sources of data 
to help inform demand for, 
and planning of, VET.
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THE ENGINEERING, 
ADVANCED MANUFACTURING 
AND ENERGY SECTOR 
AND VOCATIONAL 
EDUCATION AND TRAINING 
IN CANADA (ALBERTA)

ECONOMIC CONTEXT 

Alberta had an estimated 
population of 4.3 million 
people in 2017, which is 
equivalent to 1.4 times the 
population of Wales53.

Alberta, rather than Canada as 
a whole, was selected for this 
study given the largely provincial 
nature of education in Canada 
and the strong economic parallels 
between Alberta and Wales, 
through the importance of the 
energy and engineering sectors.

In relation to the EAME sector, key 
industries in Alberta are identified as:

•  Oil and Gas: Alberta is known as
Canada’s ‘energy province’, with
energy development the largest
contributor to the province’s GDP,
capital investments and exports.
In 2016, Alberta produced 80%
of Canada’s crude oil resource.
The province also has one of
the world’s largest oil sand
deposits, with natural gas and
minerals also being important54.

•  Aerospace and Defence:
An innovative aerospace
and defence sector is also
identified as an important
contributor to the economy,
with the three main sub- 
sectors being; commercial
aerospace activities; defence
projects; and space and
communications technology
research and development55.

•  A growing renewable
energy sector: There has
been an increasing focus
on renewable energy in
recent years, as illustrated
by the launch of Alberta’s
‘Climate Leadership Plan’.
This plan was designed to
diversify the economy and
create jobs through steps
to reduce greenhouse gas
emissions. This plan focuses
on a range of renewable energy
sources including; wind,
solar power, hydro-electric,
biomass and geothermal.
A target of attaining 30%
of Alberta’s electricity
from renewable sources
by 2030 has been set56.

IS KNOWN AS 
CANADA’S

BY 2030 ITS 
TARGET IS 
TO ATTAIN

RENEWABLE 
SOURCES

OF ITS ENERGY FROM

“ ENERGY 
PROVINCE”

ALBERTA

30%
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SUMMARY OF THE VET SYSTEM

In Alberta, there are several ways the province recognises high school completion:

•  A High School Diploma.

•  A Certificate of High
School Achievement.

•  Transitioning to a post-
secondary institution or
apprenticeship in Alberta.

High School runs from grades 
10-12, usually equivalent
to ages 16-18. The High
School curriculum includes
a range of Career and
Technology Studies (CTS) and
Knowledge and Employability
(K&E) vocationally oriented
occupational choices57.

CTS and K&E pathways allow 
learners to explore their particular 
interests as they learn about various 
career possibilities and occupational 
areas. These are clustered into 
five areas, one of which is Trades, 
Manufacturing and Transportation. 
A more detailed outline of the 
CTS and K&E pathways is 
set out in Figure 7 below.

Traders, Manufacturing 
& Transportation (TMT)

Auto Body Services
Automotive Services
Aviation
Construction
Electro-Technologies
Fabrication
Logistics (Supply Chain 
Management)

Natural Resources (NAT)

Agriculture
Environmental Stewardship
Forestry
Primary Resources
Wildlife

K&E NAT
Horticulture 
• Greenhouse & Nursery
• Landscaping

Natural Resources 
• Agriculture
• Forestry
• Oil & Gas

Business, Administration, 
Finance & Information 
Technology (BIT)

Computing Sciences 
Enterprise and Innovation
Financial Management
Information Processing
Management & Marketing
Networking

K&E TMT 
Autobody 
Auto Mechanics

• Auto Mechanics
• Auto Services

Construction: Building
• Woodworking & Cabinetry
• Woodframe Construction

Construction: Metal Fabrication
• Metal Fabrication
•  Construction 

Systems

K&E BIT 
• Business Services
• Sales and Service
• Logistics
• Office Services

Multi-Cluster 
Pre-Engineering, Robotics 
and Building Trades are multi-
cluster pathways drawing 
credits from more than one 
of the clusters above.

K&E MDC
Art, Design & Communication 
• Art/Design
• Art/Media Communication

Fabrics 
• Fashion Textiles 
• Industrial Textiles

Media, Design & 
Communication Arts (MDC)

Communication Technology 
Design Studies 
Fashion Studies

Note:  Sports Medicine and Sports 
Performance include course 
work from several HRH 
occupational pathways.

Health, Recreation  
& Human Services (HRH)

Community Care Services
Cosmetology
Esthetics
Foods
Health Care Services
Human and Social Services
Legal Studies
Recreation Leadership
Toursim

K&E HRH
Cosmetology 
• Cosmetology 
• Esthetics

Human Care 
• Child Care
• Home Care

Foods 
• Commercial Cooking
• Food Preparation & Service

Traders, 
Manufacturing  

& Transportation

Business, 
Administration, 

Finance & 
Information 
Technology

Health, 
Recreation 
& Human 
Services

Media,  
Design & 

Communication 
Arts

Natural 
Resources

CANADA (ALBERTA)

Figure 7, source: Calgary Board of Education 
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In most parts of Canada (including Alberta), there are two main 
strands of post-secondary VET which are apprenticeships and college 
programmes (both private and publicly funded).

APPRENTICESHIPS

In Alberta, the apprenticeship 
system is relatively widespread, 
and actively supported.

Apprenticeships are regulated 
by the provinces and territories, 
and typically employers are 
involved in determining training 
and certification standards. The 
Canadian Government also plays 
a role in facilitating interprovincial 
mobility. Apprenticeship 
programmes normally involve 
around 80% of time in the 
workplace and 20% in off-the-job 
education, typically organised as 
an annual block release at a local 
college58.

COLLEGES

Post-secondary college 
VET programmes usually 
commence at age 18 or above 
and comprise a one-year 
certificate, two-year technical 
diploma or three-year diploma. 

VET programmes within both 
colleges and polytechnics are 
designed to meet local labour 
market needs, so they have 
developed close links with 
local employers. Within Alberta, 
there are eleven publicly funded 
colleges and two technical 
institutes or polytechnics; 
Northern Alberta Institute of 
Technology and Southern Alberta 
Institute of Technology. There 
are also several private colleges 
and technical institutes. 
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AN OVERVIEW OF VOCATIONAL AND TECHNICAL QUALIFICATIONS 

•   Age of entry into VET

      High school learners can choose 
CTS and K&E vocationally 
oriented occupational choices 
from age 16, and college 
vocational courses from age 18.

•   Main VET delivery 
mechanisms

     Schools, colleges (public 
and private), and public and 
private polytechnics (technical 
institutes) are the main VET 
delivery mechanisms.

•   Employer involvement in the 
development of qualifications

     There is strong involvement 
of employers at college 
level through Program 
Advisory Committees (PACs), 
comprising of local industry 
representatives59. In the 
case of apprenticeships, the 
government is responsible for 
developing Provincial PACs, 
whose membership includes 
industry representatives.

•   Assessment approaches

     Within Alberta, learning 
providers have a lot of 
autonomy in terms of 
assessment processes. There 
is a mix of more traditional test 
based and competency-based 
assessment tools. However, the 
overall trend reported through 
stakeholder interviews was a 
move towards a competency 
based assessment of practical 
skills and abilities.

•   Progression pathways

     The absence of a national 
qualifications framework makes 
progression across provinces 
more difficult. However, within 
Alberta, progression between 
high school and college is 
supported by agreements 
in place through the Alberta 
Dual Credit System. This 
allows high school learners 
to earn both high school 
credits, and credits that count 
towards a post-secondary 
qualification. In relation to 
the progression between 
college and university, it was 
identified during a stakeholder 
interview that arrangements 
are in place within Alberta to 
help progression from college 
to university. It was identified 
that learners who attained a 
college diploma after two years 
were allowed to progress to 
university and attain a degree 
by undertaking a further two 
years of study, rather than four. 

CANADA (ALBERTA)
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KEY CHALLENGES

A number of key challenges facing Alberta in relation to the continued development and implementation 
of the VET system and associated qualifications have been identified through stakeholder interviews 
and desk research. These are not intended to be an exhaustive list but have been selected for their 
particular relevance to the VET system serving the sector and the examples of initiatives highlighted in 
the next section.

A recent Organisation for Economic Co-operation and Development 
(OECD) report58 identified a range of key challenges facing the VET 
system in Canada (including Alberta). These included the following: 

X   Graduate apprentices 
have few routes to 
higher professional trade 
qualifications, potentially 
limiting the status of 
apprenticeships. While 
graduate apprentices can seek 
entry to college or university 
programmes, the option of 
higher level professional 
examinations within their own 
trade is not generally available. 
This is a factor that was 
identified as holding back the 
status of apprenticeships and 
limiting development in a wider 
range of occupations58. 

X   As in nearly all OECD 
countries, credit transfer  
is identified as a challenge. 
The credit transfer system 
provides learners with the 
opportunity to have their 
learning recognised when 
programmes are only partially 
completed, and enables them 
to gain exemption from aspects 
of future learning by using their 
credits when enrolling on a new 
programme. This may result 
in a reduced study time and 
prevents repetition of study. 
The recognition process for 
transferring credits between 
colleges and universities is 
difficult. Although recognition 
of prior learning has great 
promise in principle and is 
offered widely in the college 
system, take up has been low.

Other challenges identified 
through stakeholder interviews 
included that:

X   There is no national 
qualification framework in 
Canada to help facilitate 
the transfer and use of 
qualifications across different 
provinces. This can cause 
challenges when learners 
move between provinces. 
Much of VET is decentralised 
at a provincial level. While 
some provinces, such as 
Ontario, have developed their 
own provincial qualification 
framework, this is not 
the case in Alberta.
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CURRENT PRACTICE

This research has identified 
three examples of initiatives 
designed to tackle particular 
challenges around the 
development and delivery 
of vocational and technical 
qualifications, and progression 
routes in Alberta.

Example 10

Program Advisory 
Committees (PACs).

These comprise of local 
industry representatives 
and are a feature of how all 
colleges in Alberta work to 
ensure strong links with local 
employers.

Example 11

Dual Credit System.

This system allows high 
school learners to earn 
credits towards a post-
secondary qualification, 
making the process of 
progressing from school to 
further VET more attractive 
and streamlined.

Example 12

Industry focused applied 
research initiatives.

This example describes a 
national initiative that involves 
collaboration between 
colleges and industry to 
develop new products and 
delivery innovations. The 
example identifies how college 
learners often build their 
skills by participating in these 
projects, and colleges often 
enrich their teaching with the 
applied research results.

CANADA (ALBERTA)
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EXAMPLE 10

PROGRAM ADVISORY COMMITTEES

Program Advisory Committees (PACs) are established and overseen by individual colleges in order to 
ensure that learners are provided with relevant knowledge and skills for meaningful careers. PACs are 
comprised of representatives from industry, government, community and other organisations relevant 
to the particular focus of the college and concerned area.

Stakeholders who were 
interviewed identified PACs as a 
strength of the Canadian (Alberta) 
college system and an example 
of how Albertan colleges link with 
local employers. The PACs input 
into the development of course 
modules and often facilitate work 
placements. They are identified 
as a way of ensuring VET keeps 
abreast of industry needs. It is 
also not uncommon for the PACs 
to donate equipment for training.

The approach towards PACs 
adopted by the Northern Alberta 
Institute of Technology (NAIT) 
provides a good example.

Other than in relation to 
apprenticeships, where 
the curriculum is nationally 
determined, NAIT is in control 
of its own curriculum. A PAC 
has been established for each 
of the institute’s 100 non-
apprenticeship programmes that 
meet at least on an annual basis.

To support this process, NAIT 
has developed a PAC Orientation 
Package60 which sets out the 
roles and responsibilities of each 
committee member and includes:

•  the structure and mandate of
Alberta’s publicly funded post- 
secondary education system.

•  the PAC’s relationship
to the institution, school
and programme.

•  the roles and responsibilities
of a PAC.

•  NAIT’s approach to
the curriculum and
mode(s) of delivery.

•  NAIT’s approach to applied
research and innovation.

Given the shifting demographics 
in the province, and changing 
labour-market demands, 
the PACs are identified as 
fundamental to ensuring that 
NAIT prepares graduates with 
the relevant knowledge and real 
skills for meaningful careers.

One of the reasons NAIT’s 
programmes remain relevant and 
responsive to industry demands 
is because of the knowledge 
and expertise provided by PAC 
members, including the ongoing 
input and advice from industry 
to help guide its programming 
and research priorities.

As part of its quality improvement 
process, NAIT has developed a 
matrix tool to ensure the right 
membership for the PAC with 
an appropriate combination 
of skills and qualifications. 
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EXAMPLE 11
 

DUAL CREDIT SYSTEM

A Dual Credit System has been introduced over the last 5-6 years in Alberta to support 
progression between school and college across a wide range of subject areas. 

The Alberta Dual Credit 
Framework (2017) assists 
secondary, post-secondary, 
and business/industry 
partners, along with school 
authority leaders, teachers, 
and community members, 
in the development and 
implementation of dual credit 
opportunities for Alberta’s high 
school learners. Dual credit 
programming allows high 
school learners to earn both 
high school credits and credits 
that count toward a post-
secondary certificate, diploma 
or degree61. The stated goals 
of the system include:

•   Increasing learner 
retention and high school 
completion rates.

•   Increasing participation 
of young adults in post- 
secondary programmes.

•   Assisting learners in making 
meaningful connections 
to the labour market.

A number of college 
programmes leading to college 
certificates or diplomas have 
been mapped to high school 
competencies, with these 
courses made available to high 
school learners. High school 
learners can enrol in one of 
these electives while at school, 
with the course delivered face 
to face or online. The course 
will count as a credit towards 
their high school diploma and, 
if they want to progress to 
college, towards their college 
diploma or certificate.

Lakeland College (Alberta) is a 
good example of a college that 
has ‘bought into’ the vision 
of dual programming, with a 
wide array of courses with dual 
credit agreements in place.

The college points to a 
number of benefits of this 
scheme, including increased 
school diploma certification 
completion rates, increased 
rates of progression from high 
school to college and increased 
levels of engagement amongst 
learners on these courses.
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EXAMPLE 12
 

INDUSTRY FOCUSED APPLIED  
RESEARCH INITIATIVES

At a national level, the Canadian Government, together with individual colleges and industry partners, 
are funding a range of industry focused applied research initiatives that involve collaboration with 
industry in the development of new products and product innovations. 

A recent report58 identified this 
federal funding initiative as a 
strength of the VET system in 
Canada. The initiative seeks to 
use the geographical spread 
and industry links of colleges 
by funding applied research 
projects in colleges that address 
the innovation needs of local 
employers.

The report identifies how college 
learners often build their skills by 

participating in these projects, 
and colleges often enrich 
their teaching with the applied 
research results.

A recent study, Applied Research 
Comes of Age,62 produced 
by Re$earch Money, sets 
out the valuable contribution 
that this practical approach 
to problem solving, based on 
applied research, has made to 
companies across Canada.

A good example of the 
innovative use of the Applied 
Research Initiative is Lakeland 
College (Alberta), particularly 
in relation to renewable energy. 
The college has been involved 
in renewable energy research 
since about 2009 and has been 
in partnership with industry 
in the development of a solar 
calculator through involvement 
in the Applied Research 
Initiative. The initiative makes 
the calculator available to the 
public so users can conduct 
their own cost-benefit analysis 
on adopting solar panels and 
solar power production, either 
on a residential or commercial 
scale. The college reports 
high uptake in relation to solar 
voltaic technologies where 
the return on investment is 
made clear for consumers.

In terms of enhancing the 
VET offer in this area, the 
college pointed out that 
although the research is led 
by qualified scientists and 
technicians, there are also 
learner technician positions 
created so learners can be 
directly involved. The research 
is also linked in with teaching 
programmes, including the 
Renewable Energy Certificate 
and Renewable Energy Diploma 
offered by the college63.
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THE ENGINEERING, 
ADVANCED MANUFACTURING 
AND ENERGY SECTOR AND 
VOCATIONAL EDUCATION 
AND TRAINING IN INDIA

ECONOMIC CONTEXT 

India had an estimated population of over 1.3 
billion people in 2017, which is equivalent to  
more than 430 times the population of Wales10.

In relation to the EAME sector, key industries 
are identified as:

•  Manufacturing
Manufacturing is identified as one of India’s
high growth sectors. This is recognised by the
government with the launch of the ‘Make in
India’ programme by the Prime Minister in 2014.
The objective is to place India on the world map
as a manufacturing hub64. The draft National
Capital Goods Policy of India indicated that
manufacturing activity contributed 17%
of India’s GDP, with 4 million jobs estimated to
have been created in the sector since 201065.

•  Engineering
The Capital Goods Skills Council (CGSC)
identified that the capital goods sector is a major
employment driver, directly employing 1.4 million
people across various sub-sectors and creating
indirect employment for 7 million people66. The
Indian engineering sector has experienced
significant growth over the last few years as a
result of increased investments in infrastructure
and industrial production, and is of strategic
importance to India’s economy67.

INDIAN
ENGINEERING 
SECTOR IS A MAJOR 
EMPLOYMENT DRIVER, 
DIRECTLY EMPLOYING

THE

1.4 MILLION
PEOPLE ACROSS VARIOUS 

SUB SECTORS AND 
CREATING INDIRECT
EMPLOYMENT FOR

PEOPLE
7 MILLION
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•   Automotive: 
In 2017, the Indian automotive 
industry was reported to have 
become the 4th largest in the 
world and the 7th largest in 
terms of commercial vehicle 
manufacturing. Unlike most 
other countries where cars 
dominate the market, in 
India the ‘Two Wheelers’ 
(motorcycles and scooters) 
segment dominates in terms 
of volume68. This is linked 
to a growing middle class 
and a young population 
who aspire to own their 
own means of transport. 

•   Aerospace: 
In 2017, the CEO of the Aviation 
and Aerospace SSC, reported 
that the Indian aviation sector 
is one of the world’s fastest 
growing markets, with immense 
future growth potential. This 
includes around 100 new airports 
planned in India to improve 
regional connectivity69.

•   Energy: 
India’s power sector is reported 
as one of the most diversified 
in the world, with sources of 
power generation ranging from 
coal, lignite, natural gas, oil, 
hydro, nuclear power, wind, 

solar, and agricultural and 
domestic waste70. Growth in the 
energy sector is expected to be 
rapid. This can be linked to an 
increasing demand for electricity, 
which will require a large increase 
in installed generating capacity70. 
There is also a growing focus 
on renewable energy, with 
India ranked 5th in the world 
in terms of installed renewable 
energy capacity. However, 
alongside this, the use of coal 
based power generation is still 
expected to grow, from 190 
Gigawatts71 capacity to 330-
441 Gigawatts by 204070.
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SUMMARY OF THE VET SYSTEM

In the first ten years of schooling, learners are provided with general education. The +2 stage (years 11 and 
12), for those aged 16-17, is termed senior or higher secondary school, and is divided into various academic 
and vocational streams. Although the Central Board of Secondary Education (CBSE)72 has included 
many vocational subjects in their senior secondary education, uptake to date is reported as low73.

In relation to post-secondary 
school, there are a wide range of 
differing institutions providing VET 
including:

•  Industrial Training Institutes
(ITIs), which are generally
funded by the government
(although there are also
privately funded ITIs). They
offer a wide range of training
support for engineering and
non-engineering trades.
The duration of courses can
vary from a one year basic
certificate course to a three
year industrial diploma course.
There are about 14,000
National Council on Vocational
Training (NCVT) affiliated ITIs
in India74. Industrial Training
Centres (ITCs) are the self- 
financing counterparts of
ITIs and offer a similar range
of vocational courses75.

•  Advanced Training Institutes
(ATIs): The labour ministry
has decided to set up 12
ATIs across the country76 in
the first phase of the plan to
create 27 ATIs to train 9,200
vocational instructors. The
plan is part of the ‘Make in
India’ programme which aims
to transform the country into
a best-in-class manufacturing
hub, placing a strong emphasis
on skills development.

•  Government funded and
private polytechnics, as
well as a wide range of other
colleges, including those with
specialist engineering provision,
offer higher level three year
diploma courses in engineering.

•  Indian Institutes of
Technology (IITs) are
autonomous public institutes
of engineering and technology.
In 2018, there were 23 active
IITs operating in India77.

INDIA
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SKILLS INFRASTRUCTURE

The main elements of the skills infrastructure within India 
can be summarised as follows: 

•  The National Skills
Development Corporation
(NSDC) is a public private
partnership78, funded by the
government of India, with
targets to support the growth
of training in both the private
and public sectors79. NSDC was
established in 2015 to act as a
catalyst for change, including
overseeing the establishment
of a network of SSCs.

•  To date, 37 SSCs are
operational, including those
covering capital goods,
aerospace, automotive and
green energy. The role of
each SSC is to create NOS
and lead on qualification
design and competency
frameworks relevant to their
particular industries80.

•  The National Skills
Development Agency
(NSDA)81 has been established
as an autonomous body
under the Ministry of
Skills Development and
Entrepreneurship in order to
anchor and operationalise the
National Skills Qualification
Framework (NSQF) and
ensure NSQF quality and
standards meet sector
specific requirements.

•  The NSDA has also launched
a unified National Labour
Market Information System
(LMIS) with the aim of
aggregating supply and
demand information relating
to skills development in India.
This is used to generate
key analysis and reports to
inform policy development.

•  A key role of the NSQF is
to improve progression
pathways between VET
programmes in schools,
together with progression
opportunities to polytechnics,
colleges of engineering
and higher education.

SKILLS INDIA 

A major campaign, ‘Skills India’, 
was launched by the Indian 
Prime Minister in 2015, with the 
aim of training 400 million people 
in a range of skills by 202282.

However, based on available 
evidence83, although the private 
sector is likely to be a major 
beneficiary of Skills India 
training through improvements 
to productivity and profits, 
encouraging increased private 
sector involvement has proven 
challenging. This underlines the 
scale of the challenge facing 
India in terms of engaging many 
employers in skills development. 
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AN OVERVIEW OF VOCATIONAL AND TECHNICAL QUALIFICATIONS

•   Age of entry into VET

     At age 16-17 senior or higher 
secondary school is divided 
into various academic and 
vocational streams, but 
uptake of VET in schools 
remains relatively low. Most 
VET occurs post-secondary 
school at age 18+.

•   Main VET delivery 
mechanisms

     Schools, government funded 
ITIs, private ITCs, advanced 
training centres, government 
funded and private polytechnics 
and IITs are the main VET 
delivery mechanisms.

•   Employer involvement in the 
development of qualifications

     Based on feedback from 
stakeholder interviews, 
employer involvement 
varies by sector. The CGSC 
has engaged employers 
extensively in the structured 
development of qualifications, 
an approach adopted in some 
other sectors, but not all.

•   Assessment approaches

     There is currently a variety of 
assessment and certification 
systems in place. This leads 
to confusion and makes the 
process of aligning courses/ 
qualifications with the NSQF 
extremely challenging84.

•   Progression pathways

     The occupational mapping 
exercise driving the 
development of new and 
existing qualifications should 
enable clear VET progression 
pathways to be identified in 
relevant occupational areas.

     However, it was identified 
during a stakeholder interview 
that progression between 
vocational and technical 
qualifications and university is 
not well developed. Also, there 
is low adoption of vocational 
and technical qualifications 
within school settings.

THERE IS A

VARIETY OF 
ASSESSMENT AND 
CERTIFICATION 
SYSTEMS CURRENTLY 

IN PLACE

WHICH MAKES THE  
PROCESS OF ALIGNING 
COURSES/QUALIFICATIONS 
WITH THE NATIONAL SKILLS 
QUALIFICATION FRAMEWORK 
(NSQF) EXTREMELY

CHALLENGING
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KEY CHALLENGES 

A number of key challenges facing India in relation to the continued development and implementation of 
the VET system, and associated qualifications, have been identified through stakeholder interviews and 
desk research. These are not intended as an exhaustive list but have been selected for their particular 
relevance to the VET system serving the sector. Examples of initiatives in the next section offer some 
solutions to these specific challenges85:

X   VET is reported as having 
a poor image and is 
considered less important 
than academic study by 
many people. VET is often 
viewed as the last option, 
meant for those who have 
not been able to progress, 
or have opted out of the 
formal academic system.

X   Low uptake of engineering 
related qualifications in 
schools. Although some 
schools have chosen to 
deliver vocational and 
technical qualifications 
developed by SSCs, 
stakeholders stated that the 
high cost of equipment is 
hindering uptake as schools 
cannot afford to adequately 
resource the delivery of the 
qualifications. 

X   There are a variety 
of assessment and 
certification systems 
currently in place. 

X   The lack of good quality 
trainers is highlighted as a 
major area of concern. There 
is an increased demand to 
build the capacity of trainers 
delivering vocational and 
technical qualifications.

X   Historically, poor links 
between industry and 
VET colleges and training 
providers has led to a 
situation where vocational 
and technical qualifications 
have not met employer 
requirements. While this 
has started to change with 
the advent of bodies such 
as SSCs, there remains a 
challenge to ensure close 
links with industry. 
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INDIA

CURRENT PRACTICE 

A CGSC initiative was identified through the stakeholder interviews as an example of current practice that 
provides an insight into the need to make the existing qualifications frameworks more relevant to industry. 
It also addresses the fast changing skills requirements within the sector triggered by the onset of Industry 
4.0, through the development of tailored qualifications.

Example 13

Major occupational 
mapping exercise linked 
to the development of 
qualifications packs.

This example outlines how 
the CGSC has led the way 
to align training with specific 
industry needs in the capital 
goods sector.
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EXAMPLE 13
 

MAJOR OCCUPATIONAL MAPPING 
EXERCISE LINKED TO THE DEVELOPMENT 
OF QUALIFICATIONS PACKS

The key objective of the 
CGSC is to ‘create a robust 
and vibrant eco-system for 
quality education and skills 
development in the Capital 
Goods Sector in the country’66. 

CGSC in India has led the way in 
relation to a major occupational 
mapping exercise of the capital 
goods sector, involving the 
mapping of 359 job roles to the 
NSQF. It is estimated that this 
reflects about 80% of the sector.

This process has involved 
extensive consultation with small, 
medium and large employers to 
identify job roles and associated 
skills requirements, including 
approximately 80 visits to 
businesses.

Qualification packs are being 
developed for each job role. 
This is considered as ‘work in 
progress’, with 55 completed 
to date. The qualification packs 
include information on the job role 
description; personal attributes 
required; relevant sub-sectors; 
relevant occupation; NSQF level; 
applicable NOS; performance 
criteria; minimum educational 
qualifications required; any 
pre-requisite license or training 
required; minimum job entry age 
and experience required.

The CGSC also indicated that 
measures have been put in place 
to track future technological 
changes. This is through the 
establishment of an Industry 
4.0 advanced manufacturing 
committee, who will look at the 
implications for qualifications. 
The committee has organised a 
number of workshops involving 
employers, the largest one in 
2018 involved 32 employers. Two 
qualifications relating to changing 
skills requirements linked to 
Industry 4.0 are currently being 
developed by CGSC. These are 
in relation to factory automation 
engineers and predictive 
maintenance engineers. The 
draft qualifications have been 
developed and are ready for 
industry validation. At the time 
of speaking with stakeholders, 
this was expected to take place 
imminently.

Development of the qualifications 
has also involved extensive 
consultation with industry. Each 
qualification is validated by at 
least 10 small, medium and large 
employers.

A rigorous validation process 
has also been put in place, 
which requires that before being 
embedded into the NSQF the 
qualifications are:

•   Reviewed by the NSDC.

•   Approved by the National 
Skills Qualification Committee 
(NSQC). This is comprised 
of stakeholders who are 
responsible for approving NOS 
and ensuring the alignment of 
the NSQF with international 
qualification frameworks.

In terms of delivery of the CGSC 
qualifications, this currently 
occurs through a mix of different 
institutions, training centres and 
workplace learning:

•   Some engineering colleges 
have now adopted the CGSC 
qualifications.

•   A number of training centres are 
delivering these qualifications, with 
some training centres designated 
as Centres of Excellence. For 
example, the CNC Machine 
Manufacturers Association has 
established a Training Centre of 
Excellence, which is now fully 
aligned with the CGSC.

•   Training is delivered at the 
workplace through the 
apprenticeship route.

•   Although some schools 
have adopted vocational 
qualifications from some 
other SSCs, this is not yet the 
case for engineering as the 
equipment needed is judged to 
be too expensive.
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CONCLUSION

THIS STUDY EXAMINED APPROACHES TO THE DEVELOPMENT, DELIVERY 
AND ASSESSMENT OF VOCATIONAL AND TECHNICAL QUALIFICATIONS 
IN THE EAME SECTOR FOR LEARNERS AGED FROM 14 TO 19 AND 
APPRENTICESHIPS IN FIVE SELECTED COUNTRIES; THE NETHERLANDS, 
FINLAND, OMAN, CANADA (ALBERTA) AND INDIA.

For each country, the economic 
context in which VET is delivered 
has been described and the 
challenges and opportunities for 
VET provision in the sector have 
been identified.

There are a number of key 
similarities and differences in 
the VET systems in the different 
countries, which are summarised 
as follows:

The age at which  
VET commences: 
There are differences in the 
age at which learners start 
undertaking VET courses.

In the Netherlands, learners can 
choose preparatory secondary 
VET at age 14, and work-
based or vocational based 
education from age 16.

In Finland, learners can choose 
a VET upper secondary pathway 
normally from age 16. There 
is a high level of take up on 
this pathway at this age.

Similarly, in Canada high school 
learners can choose CTS and 
K&E vocationally oriented 
occupational choices from age 16.

In India, while school learners 
can follow VET pathways from 
the age of 16, uptake at school 
remains relatively low, with 
most VET occurring post 18. 
This is also the case in Oman.

In Wales, learners normally 
follow VET programmes from the 
age of 16. This appears to be in 
line with other developed VET 
systems discussed in the report.

Main VET delivery mechanisms: 
A variety of learning providers 
deliver VET in each country 
studied. These include schools, 
post-16 colleges, higher 
education institutions and 
privately funded training centres

Employer involvement: 
The extent and nature of 
employer involvement in the 
development of technical 
and vocational qualifications 
varies significantly between 
the five studied countries. 

Employer involvement is most 
structured in the Netherlands with 
employer representation built into 
the committees that determine 
qualification development at 
both national and regional levels. 

Although there is little national 
coordination in Canada, there 
is very structured employer 
involvement at an individual 
provider level, particularly in the 
case of colleges, through PACs.

Finland is characterised by an 
increased focus on workplace 
learning; a process which 
brings teachers into much more 
frequent and direct contact 
with employers. This makes it 
easier for educational institutions 
to keep abreast of changing 
employer skills needs.
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Overall, employer involvement 
in technical and vocational 
qualification development in 
both India and Oman is less 
well established. However, in 
the case of India, there are 
examples of extensive employer 
involvement, led by SSCs or 
sector representative bodies 
serving particular sectors. One 
example given is the CGSC 
in India. In the case of Oman, 
the most developed employer 
involvement is evident in 
the Oil and Gas Sector.

This study concludes that high 
quality qualifications and training 
are built on employers’ demand 
for current and future skills 
that determine competence 
and knowledge requirements. 
Those countries which engage 
employers in the development 
and design of qualifications, and 
implement a rigorous quality 
assurance process of those 
qualifications, have a positive 
impact on the labour market and 
on learners’ progression into 
employment. 

Progression pathways:  
A varied picture emerges across 
the five countries studied, with 
both the Netherlands and Finland 
demonstrating clear progression 
pathways which are coordinated 
at a national level. In the case 
of Oman and India, significant 
steps have been taken to improve 
progression pathways. In Oman, 
this has been achieved through 
a national skills strategy and in 
India, it has been led by SSCs. 
In India, progression pathways 
between vocational and technical 
qualifications and university are 

not well established, with many 
stakeholders still perceiving 
that university is the superior 
route to the labour market. 

In Canada, inter-province 
progression pathways are not 
well established and there are 
few routes to higher professional 
trade qualifications for graduate 
apprentices. However, within 
the province of Alberta, 
progression pathways include 
wide ranging agreements in 
place at an individual provider 
level to support progression 
between school and college, 
and college and university.

Assessment procedures: 
There are some significant 
differences in VET assessment 
approaches in each country 
included in the study. In both the 
Netherlands and Canada, there 
is a high degree of autonomy 
at an individual provider level 
in relation to the adopted 
assessment approach.

In Finland, there is a focus 
on competence based 
assessment in the workplace, 
with a partial shift towards 
this approach also evident in 
Oman. Wales also reflects this 
competence based approach 
in its assessment models.

In India, there are many 
assessment and certification 
systems in place. This can 
lead to confusion and makes 
the alignment of courses 
and qualifications with the 
NSQF challenging.

This study has identified 
a number of key themes 
relating to the development, 
delivery and assessment of 
qualifications in the sector. 
These can be summarised as:

•   The importance of having 
a qualification system that 
can be clearly understood 
by stakeholders. Both the 
Netherlands and Finland 
provide useful examples of 
countries that have undertaken 
significant recent reforms 
leading to the rationalisation of 
their qualification frameworks:

    »  From 2014, the national 
qualification offer within 
the Netherlands has been 
rationalised, leading to a 
reduction in the number of 
qualifications. The structure 
of qualifications has been 
kept quite broad to enable 
adaptation to meet changing 
regional labour market needs 
and technological changes. 

    »  The 2018 reform of the 
Finnish skills system also 
included a rationalisation 
of existing qualifications, 
resulting in fewer, but broader, 
qualifications. It is expected 
that the number of vocational 
and technical qualifications 
will fall from the 351 to 
164. This new qualification 
structure is expected to 
enable learners to evidence 
their level of competence in a 
more flexible way, and in line 
with industry requirements. 
The impact of these reforms 
has not yet been evaluated86.
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•   The importance of designing 
qualifications that are 
relevant to industry.  
A number of approaches 
have been adopted in relation 
to aligning qualification 
development with employer 
needs, including:

    »  The establishment of 
structured networks between 
employers and educational 
institutions at national, 
regional and local level within 
the Netherlands.

    »  The introduction of 
‘crossover’ qualifications in 
the Netherlands that combine 
elements of two existing 
qualifications. These are 
aimed at particular niches in 
the labour market emerging 
as a result of changing skills 
requirements.

    »  The use of elective modules 
in the Netherlands are helping 
to ensure flexibility in the 
system, at a local and regional 
level, to respond to changing 
skills needs.

    »  The development of NOS, 
training frameworks and new 
qualifications to serve the 
needs of employers in the Oil 
and Gas sector in Oman, with 
very high levels of employer 
engagement.

    »  The development of a supplier 
registration and certification 
system for the Omani Oil and 
Gas industry. This should 
provide a rich source of data 
to inform demand for, and 
planning of, VET.

    »  PACs comprising of local 
industry representatives in 
Alberta help ensure strong 
links with local employers 
to support the development 
and implementation of 
qualifications.

    »  Applied research initiatives 
are encouraging collaboration 
between colleges and 
industry in Alberta to develop 
new products.

    »  Occupational mapping of 
the capital goods sector in 
India to develop a range of 
qualification packs closely 
aligned to specific industry 
needs. This has included 
extensive involvement of 
employers.

•   There are fast changing 
skills requirements within the 
sector triggered by the onset 
of Industry 4.0. As a result, 
businesses are facing a skills 
shortage, particularly in digital 
engineering. This study has 
identified the need for learning 
providers and employers to 
work together to identify the 
digital skills that both trainees 
entering the workforce and 
existing employees will require. 
Two examples from the 
Netherlands and one from India 
provided particularly useful 
insights into approaches taken 
to meet these challenges:

    »  ‘Crossover’ qualifications 
in the Netherlands combine 
elements of two existing 
qualifications. This means 
they are much quicker to 
develop than a regular 
qualification, making them 
a useful tool in responding 
to fast changing skills 
requirements.

    »  The Dutch use of elective 
modules help ensure flexibility 
in the system at a local and 
regional level, which enables 
a faster response to changing 
local skills needs.
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»  The CGSC in India is tracking
technological change
through the establishment
of an Industry 4.0 advanced
manufacturing committee,
who will look at the
implications for qualifications.
The committee has organised
a number of workshops
involving employers. Two
qualifications relating to
changing skills requirements
linked to Industry 4.0 are
currently being developed.

•  The importance of making
engineering related VET
flexible and attractive for
learners. Three examples
highlighted ways in which this
issue has been addressed in
Finland:

»  Learners have the
opportunity to design their
own study paths.

»  Learners are assessed
and credited for previously
acquired competencies and
focus on acquiring missing
competencies during their
studies. This ensures study
programmes are tailored to
individual needs.

»  The role of digital learning
materials in facilitating
flexible study routes.

•  The importance of ensuring
clear pathways between
school, further vocational
and higher level learning
and work. A case study from
Alberta highlighted an approach
to this challenge:

»  The Alberta Dual Credit
system allows high school
learners to earn high school
credits and credits that count
towards a post- secondary
qualification. This makes
progression from school to
further vocational training
easier and more attractive.

•  The importance of
encouraging more women
and girls into engineering
related VET.

»  An example from the
Netherlands highlighted a
range of initiatives that have
been developed to try and
increase the involvement of
women and girls in STEM.

•  The importance of
encouraging apprenticeship
uptake.

»  The establishment of an
Omani supplier registration
and certification system
provided an interesting
example of an approach to
increasing apprenticeship
enrolments by enabling
learners to identify
apprenticeship opportunities
available to them.

This report has endeavoured to 
provide a study of international 
practice in the development 
of vocational and technical 
qualifications for the sector. It 
has highlighted the importance 
of ensuring the relevance of 
qualifications to industry, the 
advantages of simplifying and 
rationalising national qualification 
portfolios and the value of 
working to a model that promotes 
and facilitates a flexible approach 
to reflect the modern economic 
landscape. More widely, the 
research identifies international 
approaches that promote access 
to inclusive and high quality VET. 
It is hoped that this study can 
make a valuable contribution 
to Qualifications Wales’ 
understanding of international 
practices in the EAME sector.
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APPENDIX 1 

A LIST OF STAKEHOLDER ORGANISATIONS WHO HAVE CONTRIBUTED 
TO THIS STUDY THROUGH INTERVIEWS.

Country Organisation

Canada (Alberta) CICan (Colleges and Institutes Canada) (2 stakeholder interviews)

Canada (Alberta) Lakeland College, Alberta

Canada (Alberta) Northern Alberta Institute of Technology (NAIT)

Finland Omnia

Finland WinNova (2 stakeholder interviews)

Finland SATAEDU

India Pearson 

India Aerospace and Aviation Skills Council (AASSC)

India Capital Goods Skills Council (CGSC)

India Green Jobs SSC (SCGJ)

Netherlands Samenwerkingsorganisatie Beroepsonderwijs Bedrijfsleven (SBB) 

Oman Oman Society for Petroleum Services (OPAL)

Oman Military Technological College (MTC)
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