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1. Executive summary  

 
Implementing Additive Manufacturing (AM)/3D printing requires preparing the coming workers and reskilling the current 

workforce in order to successfully adopt these technologies. In this sense, it is needed to better anticipate the current 

and future AM skills needs at manufacturing workplaces in Europe.  

Along SAM project Řŀǘŀ ŎƻƭƭŜŎǘƛƻƴ ŀƴŘ ŦŜŜŘōŀŎƪ ǇƘŀǎŜΣ ǘƘŜ ƎŀǘƘŜǊŜŘ ǎƪƛƭƭǎΩ ƎŀǇǎ ŀƴŘ ǎƘƻǊǘŀƎŜǎ were framed according 

to different scenarios:  

· Scenario 1: Real case, in which extent skills need to be addressed in less than 6 months.  

· Scenario 2: Short-term, how relevant skills /  trends need to be addressed in the less than 2 years.  

· Scenario 3: Foresight scenarios, how relevant skills /  trends need be addressed in the future, within the 

next 10 years.  

The current report constitutes the baseline to identify skills gaps and demands of the AM Sector for the real case and 
short-term scenarios. This second Report on the Analysis and Validation of Needs, corresponds to the 2nd round of 
auscultation using surveys and interviews with key target groups, namely companies, AM workers, training organisations 
and recruitment agencies from June 2020 to April 2021.  
 
Four criteria were used to determine the priorities to tackle the identified skills needs and gaps, which were: sectors 
relevance in alignment with ISO activities, urgency, impact on employability and relevance towards raising awareness on 
AM.  The validated data on skills needs are used as reference to support the European AM Skills Strategy and to revise 
existing training programmes of the International AM Qualification System (IAMQS) and develop new ones.  
 
In a nutshell, the skills gaps and demands for each scenario and target group are summarized below:   
 

Skills 

 
Addressed in AM Courses 

(Source 2019 survey) 

 

AM Workers Skills Gaps 
(Real Case and Short-term 

Scenario survey, 2020- 2022) 

 
AM Companies Skills Gaps 

(Real case Scenario 2020 survey) 

Technological 

¶ AM Processes 

¶ AM Applications 
Design (CAD 
Modelling)  

¶ Materials analysis and 
characterisation 

¶ AM processes  

¶ AM applications  

¶ Materials' analysis and 
characterization Design 

¶ Post-processing 

¶ Certification and 
validation, standards and 
costs 

Entrepreneurial 

¶ Creativity 

¶ Working with others  

¶ Learning through 
experience 

¶ Learning through 
experience Working 
with others  

¶ Vision Spotting 
opportunities 

¶ Creativity Financial and 
economic literacy  

¶ Working with others 

Green 

¶ Eco-design,  

¶ Circular economy  

¶ Life Cycle Analysis 
(LCA) 

 

¶ Resource efficiency 
management  

¶ Circular economy 

¶ Life Cycle Analysis (LCA) 
Circular economy 
Resource efficiency 
management 

Digital 
¶ Cybersecurity 

¶ Ability to think 3D 

¶ Ability to think 3D,  

¶ Digital data 
management Digital 
data analysis 

¶ Ability to think in 3D  

¶ Digital data analysis,  

¶ Digital data management 



  
 

 SAM ς 2nd Report on the Analysis and Validation of Needs 
Project No. 601217-EPP-1-2018-1-BE-EPPKA2-SSA-B   Page 7 

 

New knowledge on 
trends until 2022 for  
AM Workers  
(survey, 2020- 2022) 
 
 

¶ Materials namely towards the implementation of new applications and products for 
all materials; related to the development and standardization of new materials; 
multi-material parts;  

¶ AM processing namely about AM machines for multi-materials; multi-functional 
parts incl. Parts with embedded sensors, hybrid machines and faster AM metal 
machines; 

¶ Post-processing namely processing trends, new quality standards, design to 
minimize post-processing, improved heat treatments as well as new surface 
finishing and automation of support removal;  

¶ ICT and quality control related to improved AM process control, new inspection 
techniques and advanced monitoring systems. 

 

AM Companies 
(2020 survey) 

 

Materials 
Required AM Professional 

Profiles 
Future upskilling needs 

Metals followed by  
Polymers 

Process engineer, the AM 
designer and the materials 
engineer 

R&D staff and quality 
managers on technological 
aspects such as standards, 
post-processing, design 
and the AM process 

Employability in AM  
(Recruitment Agencies 
Survey, 2021)  

AM Occupations 
(Both Metal AM and 

Polymers) 
Sectors with more job demands Growth of AM demand 

Process engineer, 
Designer, Materials 
engineer and 
Operator/Technician 

Automotive and Aerospace Demand for AM 
professional has grown 21-
30 % from 2019 to 2021 

 
 
 
The next activities to be undertaken in SAM project forecast in 2021 and 2022, foresee the continuous identification of 
current and short-term needs with industrial organizations, AM professionals/workers, training organizations and 
Research Centres to map the relevant AM skills gaps and needs.  
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2. Introduction  

SAM project is a strategical approach to skills in AM, which is developing a dynamic forecast methodology focused on 

skills gaps, shortages and mismatches identification, anticipation and validation, in order to develop and /  or revise 

qualifications and profiles in AM with the engagement of relevant stakeholders within the European and National 

landscapes. 

 

The 2nd round of forecast methodology addressed in SAM relied on a continuous market research to determine skills 

mismatches and gaps in the AM sector using a combination of methods with different target groups. The main 

auscultation was performed using a set of online surveys with representatives from industry, both employers and 

workers in AM, training organisations and recruitment agencies. 

 

After collecting data, their analysis was performed during an internal workshop, thus defining the skills priorities and 

areas that needed further exploitation in the next stage of data collection. The last step of the forecast process consisted 

in the validation of skills needs with external stakeholders during a dedicated workshop.  Complementary activities were 

conducted such as interviews with polymers Experts, enabling to analyse in more detail AM applications and solutions 

to tackle AM skills needs.  

 

The current report, developed in the framework of the AM Observatory (Work package 4), gathers the main findings and 

conclusions taken from the application of developed forecast tools (Work package 2), thus constituting the baseline to 

define the activities to be implemented in the Piloting of the methodology for creating and revising professional profiles 

and skills deployment (Work package 5), 2nd stage of Real Case Scenario and Short-Term Scenarios.  

 

The report is organised in the following parts: 

¶ Section 3 ά!ǇǇƭƛŜŘ aŜǘƘƻŘƻloƎƛŜǎέ - includes the description of the applied methodologies used in the skills 

forecast; 

¶ Section 4  άwŜŀƭ Case and Short-¢ŜǊƳǎ {ƪƛƭƭǎ bŜŜŘǎ wŜǎǳƭǘǎές addresses the results achieved with each tool (e.g. 

surveys, interviews and workshops). The results on AM training practices, skills needs and Employment Data 

are given separately, as they were covered by specific surveys for each target group (e.g. industry 

representatives, workers, organisations involved in training activities and recruitment agencies) and in different 

periods.  

¶ Section 5 άwŜǎǳƭǘǎ /ƻƳǇŀǊƛǎƻƴέ - addresses the comparison between findings, namely the comparison of needs 

evaluation from 2019 to 2021, the training, industry and recruitment agencies surveys results and the industry 

vs workers survey results.  

¶ Section 6 ά/ƻƴŎƭǳǎƛƻƴǎέ- addresses the validation of results, main conclusions and reflection on the next steps, 

thus pointing out the priorities to follow in SAM to address the development of skills, profiles and qualifications 

in AM.  

¶ Section 7 ά!ƴƴŜȄŜǎέ - includes all annexes and supporting documents (e.g. workshops agendas and the list of 

participating organisation).  
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3.  Applied Methodology 
 
The current chapter on the methodology, describes the conditions in which the tools for AM data collection and analysis 
were applied.  
 

3.1 Surveys 
The implementation of surveys was the main tools used for gathering data among stakeholders. Only online surveys 

were conducted, which were promoted through personal emails, included in newsletters and disseminated during 

specific events and networks, such as the the AM-Platform, CECIMO, EPMA, EWF, among others. Also, a QR code was 

created to facilitate the access via smartphone or another electronic device.  

Four surveys were carried out from June 2020 to April 2021, aiming at different objectives and target groups, namely: 

¶ Survey on AM Training Practices (from July to December 2020) - to understand and map educational practices 

deployed by Training Organizations concerning AM training in Europe;  

¶ Workforce Industry Survey (from July 2020 to October 2020) to find out skills demands related to AM among 

current professionals 

¶ Industry Survey on AM Skills (from August to December 2020) ς to find out employers/industry needs with 

regards to emergent AM professional profiles, skills and gaps;  

¶ Recruitment Agencies Survey (from March to April 2021) ς to find out among Recruitment Agencies which are 

the job opportunities and employability data concerning the AM in the labour market;  

3.2 Interviews 
Interviews were conducted as a complementary tool to the surveys, enabling to explore in more detail which skills needs 

are required to be developed in future training programmes. Interviews were conducted for two months, from, with 

representatives from industry selected according to the following criteria:  

¶ At least a representative from each type of company (e.g.  SME; Start up; Large company; industrial Association).  

¶ Variability in terms of countries and gender balance.  

The estimated duration of the interview was 30 minutes to one hour. A common script was used to conduct the 

interviews, which combined multiple choice and open questions.  

After collecting data, they were analyzed during an internal workshop, then validated with Industrial experts during the 

working session, as detailed in chapter 3.1.2 and 3.1.3. 

 

3.3 Workshop for data analysis  
The 2nd workshop for data analysis took place online on 3rd December 2020, during SAM 5th project meeting, where all 

partners participated. A specific agenda was established to guide the working session implementation (see Annex 1).  

The workshop aimed at analyzing and discussing the results from the surveys, in order to conclude about the AM skills 

gaps, professional profiles to be addressed in the next six months and two years. 

LAK, leader of WP5 (Piloting of the methodology for creating and revising professional profiles and skills deployment), 

was responsible for conducting the workshop introduction and groups moderation. 

To facilitate the results analysis, three groups were set to discuss the different surveys results conducted with training 

centres, industry workers and companies. Partners were equally grouped into three groups, to guarantee expertise and 

gender balance.  

Group 1 (composed by EWF, LMS, EC Nantes, UBRUN, Ansys and LAK) tackled the results from the training centres survey, 

aiming to characterize the current landscape of AM training, while group 2 (composed by ISQ, EPMA, IMR, LORTEK, 
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AITIIP, MTC and LAK) and group 3 (composed by IDONIAL, CECIMO, FA, POLIMI, Materialise and LAK), tackled respectively 

the results from the AM workforce survey and companies survey, thus focusing on the analysis of skills gaps, required 

professional profiles and /or qualifications and defining the priorities for the scenarios: real case (less than 6 months) 

and short term (less than 2 years) scenarios.  

After the analysis, conclusions were presented by the rapporteur of each group. A detailed description can be found in 

the conclusions chapter.  

Neither the interviews nor recruitment agencies findings were approached by the analysis, as they were performed 

afterwards.  

 

3.4 Workshop for the validation of skills needs   
The 2nd SAM workshop for the validation of skills needs took place online on the 27th January 2021, aiming at: 

¶ promoting the awareness on SAM, and its latest results; importance at political and industrial levels; 

¶ discussing about AM skills needs, future Qualifications and Trends considered as priority to support 
the growth of the sector; 

To achieve these goals, the validation session used a combined approach consisting of a plenary to introduce participants 
to SAM objectives and results, followed by a hands-on activity with the Industrial Council Experts group (refer to the 
agenda in Annex 2 and the list of participating organisations in Annex 3). 

During the hands-on, the moderator used slido to launch and monitor the discussion, which was supported by a guiding 

script containing the summary information on each topic.  

A detailed description on the workshop conclusions can be found in chapter 4.   
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4. Real Case and Short-Term Skills Needs Results 

 

¢ƘŜ ǎǳǊǾŜȅΩǎ ǊŜǎǳƭǘǎ targeting short-term skills needs are described in this chapter, covering the auscultation of AM 
Education and Training Providers, AM Workers and AM Companies. The applied surveys address several topics, such as 
General information and background, AM training activities, AM skills and professional profiles needs, relevance of the 
different categories of skills, AM Employability among others.  
 
 

4.1 Findings on the surveys conducted with Training Organisations  
 

The survey was open from July to November 2020, gathering a total of 96 responses.  

 

General information and background 
 
All organizations replying to the survey were located within Europe with the majority of them 24% being in Spain, 

followed by France with 18% (see Error! Reference source not found.).  In terms of type of training provision given,  the 

majority of organizations are Universities (53%), followed Research Centres (15%), Technology Centres (11%), and 

Private Training Centres (10%).  

 
 

 
 

Figure 1 -Participants Country Origin 

 

 
 

In terms of general training delivery focused on specific sectors (see Figure 3), organizations providing courses mainly 

target the industrial equipment and tooling sector with 68% of replies, followed by the automotive sector (59%), and 

Aerospace (50%).  

Figure 2 -Types of training centres 
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Figure 3 - Targeted sectors in general training activities 

Participants were asked to indicate the number of students trained every year by their organisation (see  

 

 

Figure 4 -Number of Students Trained in AM Yearly 

 

.) From the 89 responses ǊŜŎŜƛǾŜŘΣ ƛǘ Ŏŀƴ ōŜ ŘŜǊƛǾŜŘ ǘƘŀǘ оп҈ ƻŦ ǘƘŜ ǊŜǎǇƻƴŘŜƴǘǎΩ ǘǊŀƛƴ ƭŜǎǎ ǘƘŀƴ млл ǎǘǳŘŜƴǘǎ on a yearly 

basis. However, 30% train more than 1000 students, while 20% is training between 100-300 students each year. 

 

 

Figure 4 -Number of Students Trained in AM Yearly 

 

From the above number of students trained every, the majority corresponding to 71% of the training centres have less 

than 100 participants each year participating in AM courses (see Error! Reference source not found.). 

Regarding the training practices, 65% of training centres offered specially AM courses. There were 22% of the 

participants stating their courses did not focus on AM but were related to and 13% answered that their courses did not 

focus on AM (Figure 6).  
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Figure 5 -Number of Students involved in AM Training 
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Figure 6 Relation of the courses with AM 

 

To identify the major obstacles in AM education and training, participants that did not deliver AM courses were asked 
to identify the main reasons. The major reason identified with 45% of the responses was the general lack of requested 
training, followed by 36% that identified the lack of AM equipment, whereas the lack of trainers was only 9% of the 
response (see  

 

 

 

 

Figure 7).  

 

 

 

 

 

 

 

Figure 7 Main reason for not providing AM courses 

More analytically, this lack of requests towards AM training, mentioned by the majority of the respondents, can be 

justified in two opposite ways: i.) either the training offers are low and do not fit to the costumers needs; ii) either the 

number of training centers giving AM courses is huge enough to generate the diffusion/ fragmentation within a certain 

country or region, thus given the impression that there is a lack of demand. As it concerns the lack of AM equipment 

whereas the lack of trainers. Obviously that in addition to the lack of equipped training centers, the lack of training offers 

and demand from the industry  are  important  aspects  to consider when analysing  skills gap driver. To conclude, the 

preparation of the European, National and Regional Training organizations in terms of equipment and qualified 

personnel is a crucial objective to tackle the challenges of AM for qualified personnel. 
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Additive Manufacturing Training Activities 

The AM education was initiated in the form of complementary courses and as optional programmes in major engineering 

degrees. The certain standalone aspects of the AM technologies (e.g. Design for AM) made it possible to be delivered 

online in the form of online courses and webinars. 

Up to date, 27% of the organizations mentioned to be conducting AM online training. The face-to-face approach provided 

by an education centre was ŀƭǎƻ ǇǊŜŦŜǊǊŜŘ ŦǊƻƳ ǘƘŜ рт҈ ƻŦ ǘƘŜ ǊŜǎǇƻƴŘŜǊΩǎ ό 

 

 

 

 

 

Figure 8).  

 

 

 

 

 

 

 

 

 

Figure 8 AM Training Nature of Delivery 

From the respondents that selected other options, most of them provide trainings at the facilities of the client or at their 

own. The training providers deliver their training at customer's premises or at the training centre itself.  From the sum 

of the answers, it can be concluded that individual providers used several ways to offer training (at company 

site/education centre or as mixture of presential and online-training, e.g. blended learning). 

In terms of targeted levels, there was a clear focus on higher qualification levels in the educational provision for AM and 

thus the majority were assigned to the level of the Bachelor's or Master's degree. The majority of the offers were for 

EQF Level 7 ǿƛǘƘ пр҈ ƻŦ ǘƘŜ ǊŜǎǇƻƴǎŜǎ ǘŀǊƎŜǘƛƴƎ ŀ aŀǎǘŜǊΩǎ ŘŜƎǊŜŜ ƭŜǾŜƭΣ assuming these were mainly offered by 

universities (see Figure 9). 
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Figure 9 - Targeted AM Training Levels, according to Survey to the Training Centres 

While AM is already very well represented in academia, there are hardly any offers for the level of vocational qualification 
of EQF level 4, typically offered by vocational schools and continuing vocational education and training providers and 
none for EQF level 5. 

Another question dedicated to the nature of the AM training and education was about the duration and the 
characteristics of the AM courses. The majority (45.83%) responded that they provided only short-term courses targeted 
to specific AM aspects of the technologies, follows the rate of 37,5% of both short and long term courses. 

 

 

 

 

Finally, 16.67% answered that they offered long term, addressing a set of learning modules and leading to a Qualification 

(see Error! Reference source not found.).  As it concerns the duration of the courses, 29% answered Short / intensive 

modules as the duration of courses and 25% answered Full time courses.  
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Participants preferable training mode of delivery is the Presential Learning / classroom lectures, indicated by 93% of the 

respondents (see Figure 12).  

 

Figure 12 Modes of the offered training courses 

 

The current training survey indicated which subset of skills were mostly addressed in the courses because of gaps or 

demands to be taught. Four categories of skills were addressed in this analysis, namely: technological, green, digital and 

entrepreneurial.  

In the field of Technological skills (see Error! Reference source not found.), 91% of respondents mentioned their courses 

addressed AM processes, followed by AM application with a rate of 85%. Two significant AM skills are lacking in the 

training offer, as only 18% of respondents indicated that Certification and Validation was addressed in the courses 

related and 35% for Testing and Quality control. This is an important information which should be considered in the 

future. 
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Figure 13 -Technological skills addressed by the AM courses 

 

 

Within the Entrepreneurship skills, Creativity was the most addressed skills in the training courses, according to 46% of 
respondents, followed by Working with other 42%. The least one being taught in training center was Mobilizing resources 
with a rate of 6% (see Error! Reference source not found.).  

For Digital skills (see Figure 15Error! Reference source not found.), the Ability to think 3D, received the bigger rate of 

69% of respondents, who mentioned its presence in the training courses, followed by the answer that course did not 

address any specific digital skills with a smaller rate of 27%. However, the least digital skills taught in training centre was 

Cybersecurity with 5%. 
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Figure 15 -Digital skills addressed by the AM courses 

 
Figure 16 -Green skills addressed by the AM courses 

 

For Green skills (see Figure 16), Eco-design received the majority of the answers with 37%, followed by Circular economy 

35%. The least one being taught was green resources 15%.  

In terms of mechanisms, to keep track on trainees after the end of the course, a significant part of the answers was that 

the tracking mechanisms depended on the course with a rate of 41%. Additionally, a really good number of participants 

(38%) answered that they keep track the trainees (see Figure 17Error! Reference source not found.). Also it was asked 

to identify the mechanisms they used to keep track of their students and trainees. The majority responded via follow up 

questionnaires (see Error! Reference source not found.). 

 
Figure 17 -Tracking on trainees after the courses 
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¢ƘŜ άhǘƘŜǊέ ǊŜǎǇƻƴǎŜǎ ǘƘŀǘ ǿŜǊŜ ǎǇŜŎƛŦƛŜŘ ƳŜƴǘƛƻƴŜŘ Ŧƻƭƭƻǿ ǳǇ mechanisms such as emails, alumni associations and via 

social media channels and tools (e.g. LinkedIn). 

It is worth noting that approximately half of the survey participants (49/96) answered this question. Judging from the 

plethora and variety of the available multiple answers it can be assumed that the rest of the organizations do not apply 

tracking mechanisms or follow up procedures for their AM training and education activities. 

 

Learning and Assessment Tools in AM Training 

The results gathered through the training survey brought an awareness about the relevance of different learning 

/training tools and evaluation methods in the existing AM training programs, according to the targeted categories of 

skills.  

Globally, it could be observed that combined learning approaches were used for all categories. Still, results showed that 

Lectures generally were the most common approach in training for the different categories of skills (see Figure 19).  For 

example, regarding the technological skills participants confirmed they were addressed at 89% by lectures. Case studies 

received also a satisfying rate of 61% for Technological skills and 59% for Entrepreneurial skills. Practical activities in 

Laboratory received a high rate of 75% for Technological skills. In contrast the least used approach in training for the 

mentioned skills was Visit site, not surprisingly, its usage rate was very low for Digital skills. 

 

 

 

Training survey gauges the relevance of different assessment methods used in AM training to evaluate the learning 

outcomes for the targeted categories of skills. The results (see Figure 20) showed a combination of methods and tool. 

The most used method was Writing exams with a rate of 59% for Technological skills, followed by working groups 

activities for Entrepreneurship skills with a rate of answers 57%. The least one applying assessment approach was the 

Thesis with only 19% for Technological and Entrepreneurship skills.   On the other hand, among common tools/methods, 

Laboratory practices was a leading solution in both training and evaluation, while Problem Based Learning was got less 

attention.    
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Globally, in terms of assessment methods and tools, the Working groups were a dominant (17%) followed by written 

exams (16%) 

 

Figure 21 Relevance of different assessment methods for the targeted skills 

 

Analysing data in more details concerning each skills category.  

Technological skills 

Training survey gives some information about in-use training tools and evaluation methods for Technological skills. The 

tools which were used the most in teaching technological skills were Lectures 89% and Laboratory practices 75%, but 

the least ones were Problem Based Learning and Tutorial both with 39% (see Figure 22). In terms of assessment for 

evaluation method, the most one using was Writing exams (59%), followed by Laboratory practices (47%) and Working 

groups (46%). The least one applying was Thesis with only 19%.  On the other hand, among common tools/methods, 

Laboratory practices was a leading solution in both training and evaluation, while Problem Based Learning was got less 

attention (see Figure 23). 

 
Figure 22 -Training tools in technological skills 

 
Figure 23 -Evaluation method in technological skills 

 

Entrepreneurship skills 

Training survey gives some information about the in-use training tools and evaluation methods for Entrepreneurship 

skills. The tool which was using the most in teaching Entrepreneurship skills was Case study 59%, and the least ones 

which were using were Laboratory practices and Videos, 13% for both (Error! Reference source not found. Figure 

24Figure 24). As evaluation method for the Entrepreneurship skills area (see Figure 25), the one which was applying the 

most was working groups 57%, and the least ones were Thesis and Case studies, only 19% for both of them. On the other 
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hand, among common tools/methods, however Case study was the most popular training tool, it was the least applicable 

one for evaluation method. Laboratory practices was taken less attention in both training and evaluation. In contrast 

with Laboratory practices, and Working group was an attractive solution for both of them.    

 
Figure 24 -Training tools in Entrepreneurship skills 

 
Figure 25 -Evaluation methods in Entrepreneurship skills 

 

Digital skills 

Training survey gives some information about in-use training tools and evaluation methods for Digital skills. The most 

used tool in teaching Digital skills was Lectures 67%, and the least one was Visit on site 15% (see Figure 26). For evaluation 

method, the most ones which was applying were working groups and Laboratory practices, 40% for both, followed by 

written exam 38%.  The usage percentages of all evaluation methods were in a range between 30% and 40%, the only 

exception was Thesis, the least popular one with only 12% of usage. On the other hand, among common tools/methods, 

Laboratory practices was indicated as an attractive solution in both training 46% and evaluation 40% (see Figure 27).  

 
Figure 26 -Training tools in digital skills 

 
Figure 27 -Training tools in digital skills 

 

Green skills 

Training survey gives some information about in-use training tools and evaluation methods for Green skills. The tool 

which was using the most in teaching Green skills was Lectures 80% with a significant distance from the other tools 

where the next most attractive one was Case studies 35%, and the least one using in teaching Green skills was Visit on 

site 16% (Error! Reference source not found.Figure 28). For evaluation method, the method which was applied most 

was Working groups 38%, followed by Written exam 33%, and the least one applying was Thesis 15% (see Figure 29). On 

the other hand, among common tools/methods, Problem-Based Learning and Laboratory practices were two solutions 

taking less attention in both training and evaluation.   
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Figure 28 -Training tools in green skills 

 
Figure 29 -Evaluation method for green skills 

 

Alignment between companies and workers skills needs   

In terms of AM related courses domains preferentially requested by both companies and workers, the results reveal an 

alignment between their needs.  

For instance, the AM process is the most demanding course, where 85% of respondents mentioned it as the main domain 

of courses requested by companies, followed by Design (CAD Modelling) 61% and AM applications 59%. Certification 

and Validation was indicated by 41% respondents as the main domain of courses requested by companies, and a rate of 

20% for Testing/quality control skill (see Figure 30).  
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Findings indicate that AM Courses provided for technological skills seem to be market-oriented, as the top three 

technological skills addressed in training are also the most requested by companies and workers. More analytically, like 

the main courses requested by companies, the respondents mentioned AM process as the most demanding course 

domain requested by workers with a rate of 88%, followed by Design (CAD Modelling) 72% and AM applications 62%. In 

addition, the percentage rates for two significant AM skills are lacking, indicated by Industry survey, 22% and 27% for 

Certification and Validation and Testing/quality control, respectively (see Figure 31Figure 31). As mentioned in the above 

chapter of Tracking AM Education, the major obstacles identified in the delivery of training by those organizations that 

ŘƻƴΩǘ ǇǊƻǾƛŘŜ !a ǘǊŀƛƴƛƴƎ ȅŜǘ όŎƻǊǊŜǎǇƻƴŘƛƴg to 12 % of the respondents) are linked with the lack of requests (45%) and 

the lack of AM equipment (36%), whereas the lack of trainers was only 9%.  
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4.2 Findings on surveys conducted with the AM workforce  
 

The survey with industry workers was carried out from July to November 2020 among AM workers. A total of 138 

participants responded to the survey.  

 

General information and background 

Lƴ ǘŜǊƳǎ ƻŦ ƎŜƴŜǊŀƭ ƛƴŦƻǊƳŀǘƛƻƴ ŀƴŘ ǇŀǊǘƛŎƛǇŀƴǘǎΩ ōŀŎƪƎǊƻǳƴŘΣ ǘƘŜ ŦƛǊǎǘ ǉǳŜǎǘƛƻƴ ŘŜŀƭǘ ǿƛǘƘ ǘƘŜ ǘȅǇŜ ƻŦ ƻǊƎŀƴƛǎŀǘƛƻƴ ƛƴ 

which people are working. As it can be observed (see Figure 32Error! Reference source not found.) half of the 

respondentǎ ŎƭŀǎǎƛŦƛŜŘ ŀǎ άƻǘƘŜǊέ corresponding at Higher Education Organizations/Universities, Research Centre and 

Non Profit AssociationΣ ŦƻƭƭƻǿŜŘ ōȅ άƭŀǊƎŜ ŎƻƳǇŀƴƛŜǎέ ŀƴŘ {a9Ȱǎ όŀǊƻǳƴŘ нл ҈ύ  

 
Figure 32 -Type of company represented by AM industrial 
workers 

 

 

 

 

 

 

 

 

 

 

In terms of most represented sectors of activity (see Figure 33), ǘƘŜȅ ŎƻǊǊŜǎǇƻƴŘ ǘƻ άhǘƘŜǊǎέ(42%) identified as the  

Education, Research and Development, Architecture; Maritime, Sport; Software Industry, Oil and Gas, Transport, 

Robotics and Biomedical (58 answers) sectors, followed by the  Industrial Equipment and tooling sector (41%), 

Automotive (34%) and Aerospace (33%). 

The respondents were able to name more than one activity sector. Hence, these values are not conclusive in terms of 

the most represented sectors on the generality of the AM market in Europe. The main participants of the survey were 

from Spain (33 %) and the United Kingdom (18 %). Those numbers were followed by France and Germany (8% and 6 %).  

As it can be seen (Figure 34)Σ сп҈ ƻŦ ǘƘŜ ǊŜǎǇƻƴŘŜǊǎ ƭƛǎǘŜŘ άwŜǎŜŀǊŎƘ ŀƴŘ 5ŜǾŜƭƻǇƳŜƴǘέ ŀǎ ǘƘŜƛǊ Ƴŀƛƴ ǾŀƭǳŜ ŎƘŀƛƴ 

ǎŜƎƳŜƴǘΦ άhǘƘŜǊέΣ ŜƴŘ-users, OEM and service bureau were indicated with around 7% each.  
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Figure 33 -Main sectors represented by AM industrial workers 
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Figure 34 - ±ŀƭǳŜ /Ƙŀƛƴ {ŜƎƳŜƴǘΩǎ !a ƛƴŘǳǎǘǊƛŀƭ ǿƻǊƪŜǊǎ ŀǊŜ ƛƴǾƻƭǾŜŘ ƛƴ 

The profile of the respondents was very diversified (see Figure 35). Ranging from process engineer (20 %) to 

Operator/Technician (4%). Out of the respondents, the majority (76%) had never changed their role in AM. Furthermore, 

55% never received training on the role. For those who did receive training, the majority received training on processes 

(73%) and Materials (60%). However, a significant amount also received training in post-processing and design (each 

40%). 

 

Figure 35 - Professional Profile of the AM workers 

The majority of the respondents has worked in AM for 1-5 years (59%) and their education background is mainly Master 

(54%) and Doctoral (29%).  

Considering the profile of the AM workers described above, further details were explored in terms of AM knowledge and  

expertise (see Figure 36).  
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Figure 36 - Overview on AM Workers Profile 

 

Whereas for the single process steps in AM, the expertise is quite well distributed, the majority of the people exhibit 

only limited knowledge for Composites, Biomaterials and Ceramics. Over 50 % of the respondents rated their knowledge 

for Polymers and Metals as high or very high (56% and 59% respectively). This is not a surprise that processing with 

composites, biomaterials and ceramics is still considerably low (see Figure 37).  

 In terms of processes, Binder Jetting and Material Jetting have not been known much ς the percentage for no and low 

expertise in these processes is 58% and 63% respectively. The most well-known process is PBF. 35% of the respondents 

stated that they have very high knowledge in it (see Error! Reference source not found.Figure 38).  

 

 
 

 

When asked about the acquired skills and know-how in the previous mentioned questions, 53% stated that they received 

the know-how via professional activities and 48% indicated they received training-on-the-job by an internal mentor. 

Another 40% answered they received training via their education.  
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Relevance of each category of skills from 2021 to 2022 

During the survey, the industrial AM professionals were asked to prioritize the different skills categories according to 

their current and future activities in 2021-2022.  The main conclusions for the technological, entrepreneurial, digital and 

green skills, are highlighted in the Table 1, below.  

Relevance of AM Categories of Skills, according to Workforce Survey  

Categories of Skills Real Case (2020) Short Term (2021-2022) Evolution / Conclusions 

Technological  

M
O

S
T 

¶ AM processes 

¶ Materials' analysis and 
characterization 

¶ AM applications 

¶ Design 

¶ Numerical modelling 

¶ CAPP (Computer Aided 
Process Planning) for AM 

¶ Robotics/Automation 

¶ AM processes 

¶ AM applications 

¶ Materials' analysis 
and characterization 

¶ Design 

¶ Numerical modelling 

¶ CAPP (Computer 
Aided Process 
Planning) for AM 

¶ Robotics/Automation 

¶ Consistency in terms of 
needs;  

¶ In general the 
relevance of all skills is 
estimated higher in 
2021/2022 than in 
2020 

¶ Knowledge and Skills 
on Standardization 
loses relevance 

¶ Materials' analysis and 
characterization 
appears in 2021/2022 
as most demanded 

L
E

S
S 

Entrepreneurship  

M
O

S
T ¶ Learning through 

experience 

¶ Working with others 

¶ Motivation and 
perseverance 

¶ Creativity 

¶ Ethical and sustainable 
thinking 

¶ Financial and economic 
literacy 

¶ Mobilising others 

¶ Learning through 
experience 

¶ Working with others 

¶ Vision 

¶ Spotting 
opportunities 

¶ Self-awareness and 
self-efficacy 

¶ Financial and 
economic literacy 

¶ Mobilising others 

¶ Motivation is 
maintained as most 
demanded 

¶ Financial and economic 
literacy and Mobilizing 
others are maintaining 
in both scenarios as 
less chosen L

E
S

S 

Digital 

M
O

S
T 

¶ Ability to think in 3D 

¶ Digital data management 
(big data, statistics...) 

¶ Digital data analysis 
(Artificial Intelligence, 
Machine learning...) 

¶ Coding/Programming 

¶ Cybersecurity 

¶ Ability to think in 3D 

¶ Digital data analysis 
(Artificial Intelligence, 
Machine learning...) 

¶ Digital data 
management (big 
data, statistics...) 

¶ Coding/Programming 

¶ Cybersecurity 

¶ There are no changes 
in terms of relevance in 
2020/2021 

¶ Ability to think in 3D 
has a high importance 
in both scenarios; 

L
E

S
S 

Green  

M
O

S
T ¶ Circular economy 

¶ Life Cycle Analysis (LCA) 

¶ Green awareness 

¶ Resource efficiency 
management 

¶ Green resources 

¶ Green products 

¶ Resource efficiency 
management 

¶ Circular economy 

¶ Green resources 

¶ Green products 

¶ In 2021-2022 workers 
seem to be aware that 
these Green skills 
become more relevant 

L
E

S
S 

Table 1 - Relevance of AM Categories of Skills 

As can be seen, the most important technological skills in 2021-2022 will be the AM process, which is in accordance with 

2020 as well. This topic is followed by AM applications, Materials analysis and design of AM parts. The least important 

skills seem to be Robotics, numerical modelling, sensing and CAPP (see  Figure 39). Again, there were nearly no changes 

to 2020 noticed. 
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In terms of entrepreneurial skills, in the future learning through experience and working with others as well as vision 

and spotting opportunities has been rated as highly relevant (with over 50%) (see Figure 40) Again, there is no change 

seen to 2020. 

 
 

Figure 39 -Future relevance of technological skills for work 

 
 

Figure 40 -Future relevance of entrepreneurial skills for work 

 

In terms of digital skills (see Figure 41) the ability to think in 3D and digital data analysis (which incl. AI and ML) has been 

rated the highest. For the ability to think in 3D, 82% of the respondents stated that it will be highly or very highly relevant. 

This result is in line with the year 2020. However, a big jump can be noted in the percentage of people thinking these 

topics are highly relevant. For the future the relevance (percentage) of the topics is significantly higher. The relevance 

for green skills (see Figure 42) in general will be higher in the future (2021-2022) as has been rated for every topic listed. 

This is in line with the digital skills. Topics that have not yet reached the importance like other topics should as control 

of the AM process, will be considered higher in the future.  
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Figure 41 -Future relevance of digital skills for work 

 

 

 

In terms of new knowledge on materials that should be acquired by the AM workers until 2022, 60% stated that the 

implementation of new applications and products for all materials is important. This is closely followed by 59% stating 

that knowledge in the development and standardization of new materials as well as knowledge for multi-material parts 

(58%) will be highly relevant within the next 2 years (see Figure 43).  

 

Figure 43 ς Workers required knowledge on AM materials in the next 2 years 

In terms of new knowledge on AM processing to be acquired, workers identified that AM machines for multi-materials 

will be become a relevant topic (58%) as well as multi-functional parts incl. parts with embedded sensors, hybrid 

machines and faster AM metal machines (all around 43% respectively), see Figure 44Error! Reference source not found..  

To which regards to new knowledge on post-processing to be acquired in the next 2 years (see Figure 45), processing 

trends, new quality standards, design to minimize post-processing, improved heat treatments as well as new surface 

finishing and automation of support removal have been rated nearly equally important. 
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Figure 42 -Future relevance of green skills for work 
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Figure 44 -Workers required knowledge on AM processing in 

the next 2 years 

 

 

 

Finally, in terms of new knowledge to be acquired in ICT and quality control in the next 2 years, improved AM process 

control, new inspection techniques and advanced monitoring systems have been rated the highest with AM process 

control accounting for nearly 60% of the answers (see Figure 46).  

 

Figure 46 - ICT and quality AM related trends within the next 2 years 
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Figure 45 -Workers required knowledge on AM post processing 
in the next 2 years 



  
 

 SAM ς 2nd Report on the Analysis and Validation of Needs 
Project No. 601217-EPP-1-2018-1-BE-EPPKA2-SSA-B   Page 31 

 

 

Relevance of learning and assessment tools 

The survey included the auscultation on the most suitable learning approaches to be used in the upcoming years.  

According to the workers, on-the-job training is still rated the highest, followed closely by practical activities, online and 

short courses (see Figure 47Error! Reference source not found.). This is a general trend seen in AM, a lot of knowledge 

can be gained but also generated by using a practical approach to the topics. As AM is still relatively new, hands-on 

experience is desirable. The contestants preferred blended learning approaches and short/intensive modules (44%) (see 

Figure 48), as well as part-time learning (see Figure 49).  

 
Figure 47 -Effective training approaches within the next 2 years 

 

 

Figure 49 - Preferred training duration by AM workers 

 

4.3 Findings on Surveys conducted with AM Industry  
The survey among industrial organisation was carried out from July to November 2020, gathering a total of 56 replies.   

General information and background 

Out of the 56 participants, 35% belonged to a large company and 30% to an SME (see Figure 50Error! Reference source 

not found.). Turn-out was the highest from Italy ς 21% of the responses. This was followed by the Netherlands (10%) 

and the UK (18%). 89% of the respondents responded that they were currently using AM. The majority (71%) of the 

participants stated that their organisation was using AM for over 5 years (see Figure 51).  
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Figure 50 -Type of organisation participants are involved in 

 

 
Figure 51 -Period of AM use within the organisation 

The majority of the participants listed research and development as their supply chain (78%). This is followed, with a big 

gap, by design (30%) and OEM (24%) (see Figure 52).  In terms of materials that have been mainly adopted by the 

companies, metal (83%) and plastic (64%) were rated the highest. Biomaterials, composites and ceramics were only been 

rated by 14-22% of the contestants (see  Figure 53). In terms of processes, PBF (83%) and Material Extrusion (64%) were 

mentioned to be employed by the majority of contestants. This has been seen for the workforce as well. Sheet lamination 

and άƻǘƘŜǊέ ƘŀǾŜ ƘŀŘ ǘƘŜ ƭƻǿŜǎǘ ǊŜǎǇƻƴǎŜǎΦ   

 

 
Figure 52 -AM Supply position of organisation 

 

 

 

Current relevance of each category of skills  

 

In terms of required AM professional profiles in companies, results revealed that the process engineer, the designer and 

the materials engineer continue to be rated as the highest (combination of high and very high) NDT technician and 

Inspector seem to be less needed currently (see  Figure 54) .  
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Figure 53 -AM materials mainly used by the organisation 
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Figure 54 - Current relevance of the AM professional profiles 

In the current context of COVID 19 pandemic, participants (89%) confirmed the importance of capacitating non 

technological professionals (see Figure 55) towards AM use, against 11%.  Health professionals were mentioned as the 

profiles that could benefit from global training on the manufacturing process to be more aware of the potential risks 

encountered by the users.  Additional arguments were presented to support this approach:   

 

Figure 55 - Relevance of training non technological professionals towards AM 

Additional arguments were presented to support this approach:   

¶ AM business requires support from cross-functional resources. AM competency training enables better inter-

departmental collaboration. 

¶ to understand the technology and its capabilities, as well as limitations, so that these professionals also can 

propose innovative and feasible solutions to challenges within their sector. 

¶ Always important, especially with focus on applications and their potential 

¶ Due to lack of specific standards and regulations 

¶ May speed up AM technology introduction 

¶ Important to spread knowledge for a wider awareness of capabilities and part of industrialization, etc.  

¶ Raise awareness of risks of AM for safety responsibilities 

With regards to the question, on which technological skills are currently missing amongst the organisation staff, post-

processing, certification and validation, standards and costs have been rated the highest (see  Figure 56). 
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Figure 56 - Current relevance of technological skills 

In terms of entrepreneurial skills, 87% considered it important for staff to develop skills in this topic. As can be seen in 

Figure 15, staff is lacking taking the initiative as well as motivation and perseverance (see Figure 57).  

 

Figure 57 ς Current Relevance of entrepreneurial skills 

Furthermore, 96% of the contestants find it important for their staff to gain digital skills. In terms of digital skills, as for 

the workforce, the ability to think in 3D is rated the highest (75% high and very high). For the rest of the skills, the 

importance is rated equally (see Figure 58). Regarding green skills, knowledge about the circular economy is missing. 

Again, also for green skills, the percentages vary only slightly between the different topics. Green products seem equally 
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important as green awareness. However, 86% of the contestants wish for green skills to be developed (see Error! 

Reference source not found.Figure 59).  

 
 

Figure 58 -Current Relevance of digital skills 
 

 

Future of AM:  

When being asked about the future of AM in their organisation, 79% of the contestants expected an increase in AM in 

their company in the next 6 months. 78% rated that the number of applications would be responsible for this, whereas 

another 70% rated the testing of new materials and testing of new AM technologies (63%) as the main responsible (see 

Figure 60). 

 

Figure 60 -Strategies to increase AM technologies use in the future 

The future professional profiles needed have been listed (seeFigure 61). R&D staff, as well as process and quality 

managers have been listed the highest. In accordance with this, the question was asked on which knowledge would be 

especially important for the professionals to achieve (see Figure 62Error! Reference source not found.). The outcomes 

refer to standards, post-processing, design and the AM process have been rated to most important topics. 
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Figure 59 -Current Relevance of green skills 
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Figure 61 -Relevance of professional roles in the future 

 

 

 

4.4 2nd Workshop to Validate Skills Needs - External Workshop Results 
The workshop with external stakeholders enabled to consolidate prior findings on required skills and brought new 
elements of reflection concerning the strategy implementation. Still, the major focus was to set the priority to address 
green, digital and entrepreneurial skills, that will be considered in the next stage of piloting activties.  

 

Plenary session details 

The validation workshop was conducted with a group of 19 experts belonging to industry (e.g. Technology Suppliers, 

Equipment Manufacturers, Companies, etc.   Project partners EWF and LAK were being responsible for presenting the 

objectives and the motivation that brought the consortium to develop SAM project, as well as the first project results, 

meaning addressing the 2nd round of auscultation in 2020 on current and short-term skills needs and gaps in AM.  

After a brief presentation of the participants, Adelaide Almeida, EWF, delivered the 1st presentation in which she 
presented SAM and the AM Skills Strategy and address its relevance for industry.  
The workshop continued with the presentation of the second-year project results. Yvonne Wessarges, LAK, presented 
the AM skills needs and technological trends, resulting from the series of surveys with training centres and industry.   

Finally, Beatriz Lopez, EWF, gave the audience some background information about the 1st AM Qualification System 
(IAMQS).  
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Figure 62 -Relevant AM knowledge required by professionals 
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9ȄǇŜǊǘǎΩ agreement on priorities 

To define the trends and priorities for qualified personnel in the AM Industry, the following questions were addressed 
in the group discussion:  

¶ Which of the gap drivers foreseen in the European AM Strategy do you consider as a priority? 

¶ Which of the implementing and supporting activities do you consider as a priority? 

¶ Which are the emergent process in AM for the next 3 years? 

¶ Which Digital Skills are a priority to be addressed for AM? 

During the hands-on, participants interacted through slido. The results achieved regarding each questions subject, are 

gathered and described from Table 2 to Table 7).  

 

Table 2 ς Agreement on gap ŘǊƛǾŜǊǎΩ priority  

Which of the gap drivers foreseen in the European AM Strategy do you consider as a priority? 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Three main gap drivers were considered as a priority  by the industrial stakeholders namely: Mismatch between industry 

needs and educational/training offer; Competition for skilled AM workers and lack of knowledge of AM from existing 

workers/students; and the Shortage of training centres, specially at VET level, capable of delivering AM training. 

Incentive for training and qualification is now a priority in terms of AM, that should be promoted by the end-users. 

 

 

 

 

 

 

 








































