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Chemical industry is  
a major export sector  
and a stable employer
The chemical industry is one of the 
most significant industries in Finland.  
It constitutes about one fifth of all 
industrial production and export 
of goods. In Finland, the chemical 
industry is considered to cover the 
oil, gas and petrochemical industries, 
the basic chemical industry and the 
manufacturing of chemical products, 
such as pharmaceuticals, paints, 
cosmetics, detergents, plastics 
and rubber products. The chemical 
industry is highly networked and its 
products are needed as inputs in 
almost all other sectors. It can be  
said to be the industry for industry.  
The chemical industry has 34,000 
direct employees. All in all, it employs 
nearly 100,000 people directly, 
indirectly and through income effects.

Manufacturing industry 
needs vocational 
education
Roughly half of the personnel em-
ployed in the chemical industry have 
a vocational qualification. For the 

manufacturing industry, professional 
competence belongs to both basic 
and core competence. Approximate-
ly 60 per cent of employees have 
received education in the field of 
technology. We need motivated and 
multi-skilled vocational professionals 
in the future, too. Digitalisation and 
automation are constantly increasing 
competence needs.

Chemical industry strives 
for carbon neutrality  
in Finland
The chemical industry is committed 
to the continuous improvement of 
environmental, health and safety 
issues. The Responsible Care 
programme has been implemented  
in this sector for more than a quarter 
of a century. In addition, the industry 
has set the target of being carbon-
neutral by 2045. The transition to 
carbon neutrality requires experts  
who develop and create new solutions. 
Alongside university graduates, 
we need professional experts with 
vocational qualifications to implement 
this transition. Responsibility is the 
foundation for the chemical industry.

Significant and  
world-changing work
The chemical industry is a globally growing sector that enables 
sustainable development. We will need the best talent in the 
future, too. Approximately half of chemical industry employees 
have vocational education as their educational background.

Future working life skills that are 
important for chemical industry 
employees 

• Self-management
• Teamwork skills
• Understanding of the rules of working life
• Flexibility towards change
• Preparedness to develop skills in working life
• Language skills
• Safety skills and mindset
• Reading and writing skills
• Understanding of cause-and-effect relationships
• Responsibility-oriented thinking and sustainable  
 development
• Circular economy
• Problem-solving skills
• Critical thinking
• Automation and digital skills
• Participation in operational development
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Background of the 
competence mapping 

The findings presented in this publication are 
based on a thesis commissioned by the Chemical 
Industry Federation of Finland and completed in 
2021. The data collection method used was an 

electronic survey, in which 52 representatives from 
48 different companies participated. In addition, 
13 thematic interviews were conducted, focusing 
in particular on the significance of professional 

competence, recruitment experiences and future 
competence needs. The impact of the vocational 
education reform on the industry was analysed for 

the first time.

As a whole, the competence mapping describes 
what kinds of professional competence the Finnish 

chemical industry will need in the 2020s.  
The study was carried out by Auli Piiparinen  

from Haaga-Helia University of Applied Sciences 
in spring 2021.

More information  
www.kemianteollisuus.fi

Read the entire thesis at:
http://urn.fi/URN:NBN:fi:amk-202105077677



Findings

“ The chemical industry needs 
high-quality and diverse professional 
competence to meet its permanent 

process competence needs and  
to ensure a more sustainable future  

in the 2020s.”
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For the chemical industry, 
vocational education belongs to 
both basic and core competence

1

Competence is one of the intangi-
ble assets of a company and can be 
considered one of the raw materials of 
production. For the manufacturing in-
dustry, vocational competence is highly 
significant as production employees 
often have vocational education as 
their educational background. In the 
chemical industry, vocational compe-
tence can be defined as belonging to 
both basic and core competence.  

Basic competence, such as process 
and safety skills, is common and 
necessary for all companies, while 
core competence, such as sustainable 
production or unique materials com-
petence, strengthens the company’s 
competitive advantage. In the chem-
ical industry, professional compe-
tence enables the smooth production 
process, safety and the quality of the 
final product.

According to the competence 
mapping, the majority of compa-
nies in the chemical industry felt that 
vocational education meets the needs 
of the companies well or very well. 
When comparing the findings of the 
2018 competence mapping, it could 
be seen that the share of respondents 
answering “Very well” had increased. 
Regardless, approximately one in 
five respondents still felt that basic 
vocational qualifications were poorly 
suited to the companies’ needs. In the 
development of the education system, 
the aim must be to further increase the 
share of satisfied companies, espe-
cially when it comes to basic vocation-
al qualifications.
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How well does the competence given by the different 
levels of education meet your company’s needs?

Meets the needs of the chemical industry particularly well

Some challenges in meeting the needs

The expectations of the chemical industry

• High-quality basic vocational competence lays the foundation for learning at work.
• Further and specialist vocational qualifications serve as a flexible means to meet 
 the needs of working life.
• Employees’ preparedness to perform a wide range of tasks in working life, such as:
 • Training a process operator for small electrical work or maintenance tasks.
 • Training a production employee to work in the packing department or vice versa.
  Flexibility and operational capacity for the employer and versatility for 
  the employee.

Qualification/ Very Poorly Well Very Cannot 
degree, n=52 poorly   well say

Basic vocational 
qualification 2% 17% 54% 23% 4%

Further or specialist 
vocational qualification 2% 6% 54% 25% 14%

Matriculation examination only 42% 31% 6% 4% 17%

Bachelor’s degree from a 
university of applied sciences 2% 6% 62% 27% 4%

Master’s degree from a 
university of applied sciences 0% 2% 62% 27% 10%

Bachelor’s degree from 
a university 2% 23% 40% 21% 14%

Master’s degree from 
a university 4% 6% 35% 48% 8%

Licentiate or doctoral degree 8% 12% 31% 19% 31%
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2
The vocational education reform 
was a move in the right direction but 
too much education responsibility 
was transferred to companies

The concerns of the chemical industry 
companies regarding the 2018 
vocational education reform revolved 
around the availability of the neces-
sary basic competence and working 
life skills. The reduced amount of 
contact teaching was considered 
a problem as it could lead to the 
training or education task being 
transferred to an excessive extent 
from education providers to compa-
nies. When the impact of the reform 
was now analysed, it unfortunately 
became evident that these concerns 
had materialised. Close contact with 
business life was considered positive 
but vocational education must provide 
an adequate foundation before the 
student enters working life. The student 
must have sufficient working life 
skills before starting a traineeship. In 
addition, companies felt was that the 
reform ignored the cost implications 
of traineeships for the companies. The 
developments that were considered 
particularly positive were the organi-
sation of competence demonstrations 
at workplaces and the tailoring of 
study paths (personal competence 
development plans, PCDP).

The National Audit Office of Finland1 
also stated that vocational education 
is on a sustainable basis when working 
life cooperation meets the needs of 
business life and enterprises. Funding 
should also promote the organisation 
of modules smaller than an entire 
qualification or degree, which was 
also indicated as a need by chemical 
industry companies. According to 
the National Audit Office of Finland’s 
recommendation, it will be necessary 
to set policy lines for possible incen-
tives and measures for companies to 
improve their connections with working 
life. The chemical industry expects that 
the responsibility for basic training will 
not be pushed to companies to an 
increasing extent. Close cooperation 
with vocational education providers 
is very welcome. Qualifications and 
degrees and their components must 
meet the needs of working life.

1 VTV. 2021. Tarkastuskertomus:  
Ammatillisen koulutuksen reformi, pp. 5–7.
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Positive experiences of the 
vocational education reform

Negative experiences of the 
vocational education reform

• Closer cooperation between compa-
 nies and educational institutions
• Organisation of competence 
 demonstrations at workplaces
• Flexibility of learning agreements 
 and apprenticeships
• Continuous admission and flexible 
 personal study plans
• Organisation of competence 
 demonstrations at workplaces

• Too much education responsibility  
 transferred to employers without 
 appropriate compensation
• Timing of student traineeships 
 immediately at the beginning of 
 basic training
• Completing only a part of 
 a qualification/degree 
 does not work fully well yet

Rate the following vocational education aspects from your average median Cannot 
company’s point of view on a scale from 1 to 4, n=52    say (pcs)

The PCDP makes it possible to develop competence 
according to the needs of the company 3.18 3 7

Cooperation with vocational institutions has become more diverse 2.69 3 7

The amount of contact teaching is sufficient for  
the needs of the company 2.4 2 12

The learning agreement serves the needs of the company 3.27 3 3

The current qualification structure serves the needs of the company 2.58 3 7

Student guidance is carried out successfully in cooperation  
between the educational institution and the company 3.13 3 4

Apprenticeship training meets the continuous 
learning needs of the company 2.98 3 7

The organisation of competence demonstrations 
at workplaces goes smoothly 3.4 4 7

It is easy to find workplace instructors among the personnel 2.81 3 5

The quality of professional competence serves the needs of the company 2.88 3 3

The quality of competence among young and adult students is equal 2.34 2 8

1=Totally disagree, 2=Partly disagree, 3=Partly agree, 4=Totally agree

highest ratings lowest ratings
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3
The industry’s recruitment 
challenges concentrate on 
electrical automation skills  
and maintenance

A total of 56 per cent of the responding 
companies had experienced challenges 
in recruiting people with profession-
al competence. The most frequently 
mentioned challenges were the recruit-
ment challenges related to electrical 
automation skills and maintenance. 
In most cases, recruitment difficulties 
were caused by geographical location, 
competition for talent or the fact that 
the company was not generally known 
as an employer offering jobs in logistics, 
maintenance or electrical automation, 
for instance. A few respondents also 
mentioned the weak self-development 
motivation of vocational professionals 
and the scarcity of Finnish experts com-
bined with the difficult immigration pro-
cess of international experts. Too early 
a transition from a vocational institution 
to working life was mentioned also in the 
context of recruitment difficulties.

When looking into the future, one in 
two survey respondents considered that 
the need for the competence given by 
vocational education would remain un-
changed. The share of the respondents 
who estimated there to be an increase 
in the need was 46 per cent when it 
came to further and specialist vocation-
al qualifications and 37 per cent when it 

came to basic vocational qualifications. 
However, nearly half (46%) of the survey 
respondents considered it unlikely that 
the level of professional competence 
would hamper operations or become 
an obstacle to the company’s growth in 
the 2020s. Approximately third (34%) of 
the respondents found it likely that the 
level of professional competence would 
become a challenge.

When asked to assess the factors 
that increase the number of vocational 
professionals, both the expectations 
of production growth and the need for 
new employees as a result of retirement 
emerged frequently. The importance of 
product development also highlighted 
the need for laboratory work expertise. 
The factors reported as decreasing 
competence needs included increasing 
digitalisation and automation as well as 
a partial increase in the level of educa-
tion. On the other hand, it was consid-
ered that automation would change 
rather than completely eliminate 
competence needs. The competence 
needs brought about by technological 
development included, in addition to 
automation, robotics and the addition 
of artificial intelligence to chemical 
industry products.
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Companies’ assessment of changes in 
recruitment needs by level of education

Subclasses Main class Associate class and frequency

Assessment of development in the 2030s

Retirement of employees Increase in the need Retirement was frequently mentioned as  
Production growth  a factor increasing the competence need.  
  The expectation of production growth was  
  a common factor increasing the need. 
 
Automation Decrease in the need Automation was mentioned as the main  
Increase in the level of education  factor reducing the number of production  
  employees. A few estimated that the level  
  of education would increase in the future.

Will remain unchanged No change A few respondents considered that the  
  number of tasks requiring certain kind of  
  education had become stabilised.

Change factors

Automation Technological development Technological development was the most  
Digitalisation  frequently mentioned change factor. 

Need for professionals Attractiveness The partially weak attractiveness of the  
  industry was mentioned a few times.

Will decrease  
considerably

Will decrease  
somewhat

Will remain 
unchanged

Will increase  
somewhat

Will increase 
considerably

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Licentiate or doctoral degree

Master’s degree from a university

Bachelor’s degree from a university

Master’s degree from a university  
of applied sciences

Bachelor’s degree from a university  
of applied sciences

Matriculation examination only

Further or specialist vocational  
qualification

Basic vocational qualification

17%

12%

10% 17%

8% 73% 12%

60% 8% 6%

6%

56% 14%

50%

54% 33%6%

38% 8%

27%

6% 6%58% 25%

58% 27%

6% 6%60% 12%

4%0%

0%

0%

4%

4%

4%

4% 4%

4%

n=52
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4
In addition to natural sciences  
and mathematics,multidisciplinary 
competence and digital skills  
were considered important

The chemical industry has a perma-
nent need for basic competence in 
natural sciences and mathematics 
and for the continuous development 
of technical competence. Education 
must lay the foundation for these, 
which is then complemented by com-
pany-specific practices in working life. 
Skills in natural sciences and math-
ematics are expected to develop as 
early as during comprehensive school 
as they make it possible to understand 
cause-and-effect relationships. This 
is essential for the process-intensive 
chemical industry. In the future, partic-
ular attention must be paid to the role 
of teachers in education related to 
natural sciences and mathematics. It 
was interesting to note that compe-
tence in mathematics as such was less 
prominent than other areas. Turning 
competence into concrete working 
life needs, such as problem-solving 
skills or logical thinking, is essential 
when discussing the significance of 
competence.

In addition to skills in natural sci-
ences and mathematics, the compre-
hensive school was expected to teach 
working life skills, English, manual 
skills and ICT skills. The importance of 

sufficient reading and writing skills was 
also emphasised. For instance, leaving 
a message on a digital device for the 
employee on the next shift is critical to 
the smooth flow of production. As for 
language skills, English was already con-
sidered as a self-evident skill, which is 
mastered especially by young vocational 
professionals. Russian and Hungarian 
were also mentioned a few times.

Increasing needs in the chemical 
industry were reported particularly in 
automation and digital skills, sustainable 
development and problem-solving skills. 
When mapping the change brought 
about by digitalisation, almost half 
(40%) of the survey respondents stated 
that digital skills had become a part 
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of basic competence in the compa-
ny, without which employees could 
not perform their work. Digital and 
automation skills were also strongly 
prominent when other competence 
areas were mapped. Digitalisation 
must be an integral part of all studies 
and teaching.

In addition to the competence 
needs covered by the survey questions, 
new competence needs mentioned 

included resilience, supervisory skills, 
change tolerance and active learning. 
Finnish or Swedish skills were the only 
needs reported to be potentially de-
clining although at the moment, they 
were still considered very important. 
In order to prepare for competence 
shortage, companies should pay 
attention to the availability of safety 
instructions, for instance, in languages 
other than Finnish or Swedish.

the most significant competence areas according 
to the companies’ ratings

the least significant competence areas according 
to the companies’ ratings

most estimated the need to increase
approximately half estimated the need to increase
many estimated the need to increase

+++
++
+

Rating of the significance of the competence  
area when recruiting vocational professionals,    estimated 
on a scale from 1 to 4, n=13 average median development

Technical competence areas  3.62 4  + 

Digital skills 3.23 3  +++

Automation skills 3.31 3  +++

Safety skills and mindset 3.92 4 permanent need

Competence in natural sciences 3 3 permanent need

Competence in mathematics  2.85 3 permanent need

Sustainable development competence 3.38 3  +++

Materials competence 3 3 permanent need

Working life skills 3.62 4  + 

Critical thinking 3.23 3  + 

Problem-solving skills 3.46 3  +++

Teamwork skills 3.92 4  + 

Self-management 3.46 4  ++ 

Finnish or Swedish skills 3.54 4 permanent need*

Other language skills 2.85 3  ++ 

1=Not important at all, 2=Not very important, 3=Partially important, 4=Very important, *the only declining ratings
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In the chemical industry, learning 
agreements and apprenticeships 
are used by most companies

A total 60 per cent of the chemical 
industry companies that responded to 
the survey had used apprenticeship for 
basic vocational qualifications
and 65 per cent for further or spe-
cialist vocational qualifications. The 
learning agreement, on the other 
hand, had been used by three quarters 
of the responding companies. In par-
ticular, apprenticeship was mentioned 
as a good recruitment channel, which 
allows to see the person’s job perfor-
mance before a possible hiring de-
cision. Instead of a two-year training 
period, it was hoped that there would 
be flexibility regarding the alternation 
of learning agreement or apprentice-
ship periods.

The companies’ view was that actual 
work would continue to be learnt at 
the workplace but basic skills must 
be at an adequate level before the 
students starts working. The common 

understanding was that the company’s 
responsibility is to provide orientation 
into the company’s operating culture, 
systems and processes. Especially op-
erating culture, production technology 
aspects and business understanding 
are skills that can only be learnt in 
practice.

It should be noted that job descrip-
tions and tasks in the chemical industry 
are diverse. It is hardly possible to learn 
all functions during one summer or 
traineeship period. Almost half (46%) of 
the interviewees felt that learning a job 
fully would take over a year while more 
than third (38%) felt that it would only 
take 0.5 to 1 years. Several respon-
dents pointed out that a new recruited 
person will yield the best business 
benefits for the company only after up 
to two years. This demonstrates the rel-
evance and importance of vocational 
professionals to the industry.
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Apprenticeship  
development needs 

• Reducing apprenticeship costs
 • The amount of administrative work 
  was considered too high
 • A company’s resources are limited and 
  the trainee also ties up other employees
• Introducing company-specific apprenticeship 
 models to meet local needs
 • Cooperation in theoretical instruction
 • Cooperation between companies when 
  training someone

• Clarifying the division of responsibilities between 
 the company and the educational institution 
 through open dialogue and joint planning.
• Improving workplace instruction by providing 
 workplace instructors with electronic materials, 
 for instance.
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6
The chemical industry’s 
carbon neutrality target also 
changes competence needs 
at the employee level

The chemical industry aims at reach-
ing carbon neutrality by 2045. Views 
on how this influences the competence 
needs at the employee level varied. 
A fifth of the survey respondents were 
unable to estimate the production 
employee competence needs brought 
about by the transition and another 
fifth felt that carbon neutrality did 
not have a major impact on com-
petence at the employee level. What 
was considered more necessary was 
to increase the understanding of 
carbon neutrality. Those who thought 
that carbon neutrality would change 

competence needs emphasised 
circular economy know-how and the 
culture of continuous improvement, 
alongside technical competence 
areas. These companies wanted 
responsibility to be an integral part of 
every employee’s job description. They 
emphasised the role of employees in 
reducing emissions from production. 
These companies also considered this 
a pull factor as it would increase the 
meaningfulness of work.
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Subclasses Main class Associate class and frequency

Assessment of the impact of the transition to carbon neutrality at the company’s employee level

Understanding the phenomenon
Understanding the target
Purpose of work

Need for training
Impact in areas other than 
production

Materials competence
Energy efficiency
Automation
Process competence

Recycling/sorting
Sustainable development
Material cycle

Continuous improvement
Ability to change
Ability to learn new things
Innovation
Mindset
Critical thinking

Comprehensive impact and 
understanding

No impact
Not assessed yet

Technical competence areas

Circular economy

Operating methods

Many respondents said that carbon 
neutrality belongs not only to the 
sustainability team but also to 
everyone’s work. The importance 
of the employee’s own role in 
production was emphasised.

One fifth did not consider this 
to influence competence needs 
at the employee level. However, 
many stressed the importance of 
understanding and felt that they 
needed training on the subject.

Production line and production 
technology investments were con-
sidered to change job descriptions 
and increase the need for technical 
competence. Vocational professionals 
are the ones who see the effectiveness 
of the lines directly.

The promotion of circular econ-
omy was one of the frequently 
mentioned competence needs. 
The significance of raw materials 
for the final product.

In the field of operating culture, 
the main factors facilitating the 
transition were considered to 
be the ability to change and 
the ability to learn new things. 
In operating culture, it was 
considered important to engage 
everyone in the change.

Competence needs
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7
Expectations regarding 
vocational education
Rating of the competence of a student who has just completed  
their studies when compared to the needs of working life,    Cannot 
on a scale from 1 to 4, n=52 average median say (pcs)

Your industry’s production technology 1.94 2 5

Service and maintenance competence 2.4 2 7

Circular economy 2.09 2 19

Sustainable development skills 2.14 2 17

Mathematical skills 2.46 2 15

Competence in natural sciences 2.5 3 18

Materials management 2.36 2 10

Automation skills 2.6 3 5

Digitalisation and artificial intelligence 2.38 2 12

Safety skills 2.54 2.5 6

Sales and procurement skills 2.57 2.5 22

Working life skills (e.g. interaction skills) 2.63 3 3

Continuous improvement (LEAN) 2.15 2 13

1=Very inadequate, 2=Partly inadequate, 3=Partly at a good level, 4=At a very good level

highest ratings lowest ratings

More dialogue between 
companies and 
educational institutions

• Open dialogue between local 
 companies and education providers 
 through regional competence 
 foresight forums, for instance.
• Education offering must meet the 
 needs of working life in terms of, 
 for instance, carbon neutrality 
 and digital skills.

• Possibility to complete only a part 
 of a qualification/degree in order 
 to train employees in working life.
• Teachers’ working life knowledge 
 needs to be invested in.
• Cooperation must not depend 
 on certain individuals only.
• Focus on the quality of basic vocational 
 competence: the educational institution 
 must guarantee sufficient basic competence 
 before the student enters working life.
• The natural alternation of training 
 and apprenticeship periods and 
 theoretical instruction.
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