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1. Technological trends within the foundry sector and future jobs 
 

Technological advances in the foundry sector determine the positioning of companies in 

different markets, their competitiveness in the global market and, therefore, their sustainability. 

Digitalisation, whether in the external relationship with customers and suppliers, or internally in 

the processes, is a key factor for competitiveness. This importance has become even more 

evident in the context of the pandemic started in 2020. 

Thus, the implementation of digitalisation processes and, more broadly, Industry 4.0, has 

become an imperative for companies, being, moreover, in line with the European Union's 

reindustrialization objectives. 

Digital represents an opportunity for Portuguese companies. 8 out of 10 companies plan to 

introduce at least one of the digital products or services. In addition, 57% of Portuguese 

industrial companies expect an average increase in their revenues through digital up to 10%, 

55% are expected to reduce costs by more than 10% and about 70% expect to achieve efficiency 

gains above 10% . A PwC study reveals that In Portugal, 86% of companies expect to achieve 

high levels of digitalisation in the next years, including horizontal and vertical value chains. This 

significantly increased the opportunities to retain and increase the relationship with customers, 

making the dispute for them even more intense. Among the methods used by industrial 

companies for this approach are product customization, innovation in customer service, 

personalized marketing in access channels, data analysis to meet customer needs and improve 

operational performance or the development of value chains focused on customers. 

 

1.1. Main challenges 

The main challenges that foundry companies face are: 

Strong international competition, implying: 

 price reduction needs that require operational improvements to allow this price 

reduction; 

 innovation that offers competitive advantages to customers;  



                              ERASMUS + PROGRAMME  

 
 

 
 

Breaking stereotypes of women roles in foundry sector and awake their interest by Key Enabling Technologies from a gender 
inclusive  (2019-1-ES01-KA202-065775) 

4 

 investments in technology that improves market positioning. 

Climate change, forcing: 

 compliance with stricter regulations and product disruption, as is the case with 

automobiles, whose transition to electric represents a profound impact on the foundry 

sector; 

 changes in consumption patterns, making products obsolete and creating new needs; 

 the assumption of the circular economy as a mandatory paradigm in a sector that 

presents some difficulties in using its by-products. 

Qualification of the workforce: there is a consensus in the foundry sector across Europe that 

the need to prepare qualified labor, adapted to the new technological needs of work, is a critical 

factor for the sustainability of the sector.  

In technological terms, the biggest challenges to the development of digital operations 

identified by Portuguese companies were the lack of digital culture and training (58%), the 

undefined economic benefits in digital investments (38%), the lack of collaborative capacity of 

the business partners (33%) and unresolved data security and privacy issues (29%). 

More than half of Portuguese companies consider that they have an average maturity level in 

terms of their data analysis skills, however, only 24% of companies have a department for data 

analysis and processing. 

In the short term, developed economies can stand out in Industry 4.0, although the emerging 

economies are more likely to gain from digitalisation. 

Most Portuguese companies (60%) expect a return period of the digital investment up to 2 

years. 

While the oncoming change holds great promise, the patterns of consumption, production and 

employment created by it also pose major challenges requiring proactive adaptation by 

corporations, governments and individuals. Driving this technological revolution is to manage a 

broader set of socio-economic, geopolitical and demographic change factors, each interacting in 

multiple directions and intensifying one another.  

As a result, most occupations are undergoing a fundamental transformation. While some jobs 

are threatened by redundancy and others grow rapidly, existing jobs are also going through a 

change in the skill sets required to do them. The debate on these transformations shows that 
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these changes affect not only the technical competencies, but also all the cross-skills people 

need to work in a company, namely an industrial company. In fact, the reality is highly specific to 

the industry, region and occupation in question as well as the ability of various stakeholders to 

manage change.  

 

1.2. Resources for industry 4.0 implementation 

The digital transformation brings clear benefits for employers, workers and jobseekers alike, in 

terms of new job opportunities, increased productivity, improvements in working conditions and 

new ways of organising work and improved quality of services and products. Overall, with the 

right strategies, it can lead to employment growth and job retention. 

The transition also comes with challenges and risks for workers and enterprises, as some tasks 

will disappear and many others will change. This requires the anticipation of change, the 

delivery of skills needed for workers and enterprises to succeed in the digital age. Others include 

work organisation and working conditions, work life balance and accessibility of technology, 

including infrastructure, across the economy and regions. Specific approaches are also needed 

for SMEs to embrace digitalisation in a way that is tailored to their specific circumstances. 

Since the gains are not automatic, we need to adapt the labour markets, education and training, 

and social protection systems to make sure the transition is mutually beneficial for employers 

and workers. 

The EU and national governments have an important role to play, ensuring conditions that 

support employers and workers to seize opportunities and give them space to find appropriate 

solutions to face the challenges, taking into account the situation on the ground and what 

measures are necessary to benefit companies and workers. It is also important to take into 

account climatic and environmental impacts. 

Furthermore, a shared commitment is needed on the part of employers, workers and their 

representatives to make the most of the opportunities and deal with the challenges in a 

partnership approach, whilst respecting the different roles of those involved. 

In this context, between BusinessEurope (European Confederation of Enterprises), CEEP 

(European Center of Employers and Public Service Providers), SMEunited (Association of Crafts 
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and SMEs in Europe) and the Union of European Trade Confederations, it was signed the 

European Social Partners Framework Agreement on Digitization which represents the common 

commitment of the European intersectoral social partners to optimize the benefits and deal 

with the challenges of digitization in the world of work. 

This framework agreement aims to: 

 Raise awareness and improve understanding of employers, workers and their 

representatives of the opportunities and challenges in the world of work resulting from 

the digital transformation; 

 Provide an action-oriented framework to encourage, guide and assist employers, 

workers and their representatives in devising measures and actions aimed at reaping 

these opportunities and dealing with the challenges, whilst taking into account existing 

initiatives, practices and collective agreements; 

 Encourage a partnership approach between employers, workers and their 

representatives; 

 Support development of a human-oriented approach to integration of digital technology 

in the world of work, to support/assist workers and enhance productivity. 

 

The overall goal would be to enable a successful integration of digital technologies at the 

workplace, by reaping the opportunities as well as dealing with the challenges for both 

employers and workers. 

The suggestion is for the main part of the framework agreement to be a dynamic circular 

process, which is broad enough to be tailored to different national, sectoral and/or company 

situations and industrial relations systems.  

The idea would be for the European social partners to provide a general framework which would 

highlight the central role of industrial relations and HR policies addressing work-related aspects 

of digitalisation, by encouraging the launch of such a process at the appropriate level. The aim is 

to have an approach which is relevant to different jobs, companies and sectors.  

A broad multidisciplinary approach is suggested, which captures the relevant workplace 

elements linked to or impacted by digitalisation in a holistic way.  
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In accordance with the specific situation and industrial relations system, those aspects which are 

deemed to play a role in the specific national, sectoral and/or company context could be taken 

into account.  

Steps in the process: 

 Exploration/preparation/underpinning - This is about raising awareness and creating 

the right support base and climate of trust to be able to openly discuss the opportunities 

and challenges/risks and their impact at the workplace. It is about checking the 

readiness/preparedness of both management and workers for the continuous 

adaptation through integration of digital technologies at the workplace (openness to 

change by the workers, acceptance of new digital technologies and tools). It includes 

exploring how to design and introduce technological solutions and how to transform 

jobs or reallocate tasks in a way which improves production processes in terms of 

outputs/productivity and brings benefits/provides solutions to challenges for workers. It 

is also about the appropriate involvement of workers/different levels of managers, in 

accordance with national practices and procedures, so that they understand the 

changes and are part of the process.  

 

 Assessment of how successful integration of digital technology can benefit the workers 

and the company - a mapping exercise looking into the four topic areas (and taking 

account of the actual digital tools/technologies used).  

 

 Assessment of challenges of integrating digital technology - the overall aim is to keep a 

balanced focus on benefits/opportunities and challenges/risks. This mapping is the 

responsibility of the company management or HR management, in consultation with the 

various relevant departments e.g. strategy/risk/compliance/innovation/skills. SMEs may 

need external advice/support e.g. from employers’ organisations.  

 

 Strategic overview of opportunities and challenges - this step is the result of the above 

steps. It is about having a basic understanding of the opportunities and challenges, the 

different elements and their interrelationships, as well as setting goals for the company 

going forward. The management proposal can be discussed with employees via 



                              ERASMUS + PROGRAMME  

 
 

 
 

Breaking stereotypes of women roles in foundry sector and awake their interest by Key Enabling Technologies from a gender 
inclusive  (2019-1-ES01-KA202-065775) 

8 

information and consultation bodies in accordance with existing EU and national 

legislation. 

 

 What measures are possible and necessary - this is the action part, based on the 

previous phases, including the possibility for a testing / piloting of the envisaged 

solutions, and implementation in sequential time-bound phases, clarifying the roles and 

responsibilities of management and workers and their representatives throughout the 

process.  

 

 Follow-up and learning - the full circle to an assessment of the effectiveness of the 

actions and discussion on whether further analysis, awareness-raising, underpinning or 

actions are necessary.  

The main topics to consider: 

 Which technologies/digital tools: as a starting point, important to know which 

technologies/digital tools speaking about in the specific national/sectoral/company 

context.  

 

 Work content/very nature of the work: looking at the actual tasks/jobs done, whether 

they are susceptible to digitalisation and if so, how.  

 

 Working conditions: the work environment; occupational safety and health-workers 

doing less difficult, dangerous, dirty or dull tasks; use of digital technologies, e.g. 

automation, robotization, artificial intelligence. Reference to existing EU legislation, e.g. 

OSH. 

 

 Work organisation: work processes; work relations; modalities of 

connecting/disconnecting; autonomy/flexibility; how to manage use of digital tools and 

working methods in a way which increases efficiency and productivity, whilst equipping 

workers so that they can enjoy the benefits stemming from this, but also deal with the 

challenges, where they occur. Challenges are often not a result of the technological 

changes per se, but rather about the way the work organisation is impacted and how 

companies/workers adapt to this. For most impacts, such as increases in autonomy, 
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more distance working options, more flexibility in working time, there are benefits and 

challenges, e.g. facilitating work-life balance, but also higher work intensity/ stress at 

work; Role of managers (at different levels), in terms of providing support and ensuring 

good organisation of work, as well as the issue of culture and expectations/pressure 

between colleagues.  

 

 Skills: Competences. Training. Career development. Training digital skills/ specific 

technological skills but not only. Also soft skills so workers are able to successfully 

manage their use of digital tools in a way that is suited to improve their interaction with 

management/co-workers/clients/suppliers/stakeholders. Ability to work autonomously 

in an effective way. Able to work together with robots or automated processes. Skills 

updating should not be a one-off, e.g. when new technology introduced, rather an 

ongoing process. Motivation of workers to take up training offers. 

 

Resources for industry 4.0 implementation In Portugal 

The Portuguese government adopted the Strategy for Industry 4.0 that is a set of 60 public and 

private initiative measures that are expected to affect more than 50 000 companies operating in 

the country and, at an early stage, will enable the retraining and training of more than 20 000 

workers in digital skills.  

To prepare Portuguese companies for Industry 4.0, the Government has worked with more than 

200 entities and companies in working groups for different sectors, such as agroindustry 

(production, processing, transport and storage), retail (distribution, e-commerce, textiles, 

footwear, etc.), tourism and automobile (molds, plastics, machinery, robotics, electronics, etc.). 

These groups, made up of the largest companies in their sectors, by SMEs and also by startups 

who dominate and are developing solutions based on technologies characteristic of the fourth 

industrial revolution, have facilitated dialogue between companies, employees, associations, 

science and politics and allowed all economic operators have a uniform understanding of the 

potential of Industry 4.0. 

The task of these groups was to produce ambitious but achievable recommendations for all 

concerned with an agenda tailored to the needs and potential of portuguese industry. 
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The most important resources for the strategy implementation of the Industry 4.0, are: 

1. Financing: Mobilization of European Structural and Investment Funds up to € 2.26 billion of 

incentives, through Portugal 2020, for the awareness, adoption and massification of 

technologies associated with the Industry 4.0 concept. The intention is to invest in resources 

relevant to the digital transformation of the economy through financing based on specific 

eligibility criteria. 

The instrument called Vale Indústria 4.0, aims to support digital transformation through the 

adoption of technologies that enable disruptive changes in SME business models (such as the 

hiring of e-commerce sites or factory management software to certified providers). These 

vouchers have the unit value of € 7500, should support more than 1500 companies and 

represent a public investment of € 12 million. Also worthy of note is the launch of a credit line to 

support SME exports through PME Investimentos. This line allows the anticipation of sales 

proceeds at a subsidized interest rate, thus mitigating the risk of exporting companies of 

innovative technology of equipment that integrate technologies 4.0 

2. Digital Skills Program: Promote the launch of the initiative that will enable an additional 20 

thousand people in information and communication technologies in relation to current levels of 

training. In collaboration with the private sector, this measure is aimed at addressing the 

shortage of specialized technicians in this area and allows supporting the professional retraining, 

creating new opportunities for professional insertion through the acquisition of new skills. 

3. Technical Courses Industry 4.0: Review of the portfolio of professional technical courses in 

line with the demand of new competences by the companies in the scope of the digitalization of 

the economy. In this context, interfaces between schools and industry will be created, and the 

use of qualified workers will be promoted, as well as the use of business equipment to support 

school activities. 

4. Learning Factories: Promotion and support in the creation of physical infrastructures with 

technological equipment that recreate Business Industry 4.0 environments, with a view to the 

qualification of human capital, promoting and giving continuity to ongoing initiatives. Examples 

of this are: Fabtec, Laboratory of Processes and Technologies for Advanced Production Systems, 

which consists of a learning factory to demonstrate innovative solutions to the business fabric; 
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Introsys Training Academy, which integrates a simulated factory floor and the Academy 360 

Room with interactive panels that control equipment on the shop floor.  

5. International Missions: Promotion of missions with national commissions, led by 

representatives of the Government, with a view to sharing products and services of Industry 4.0 

developed in Portugal. These committees should be present at events / fairs (e.g. Hannover 

Messe), cities / regions and industrial centers (e.g. missions to Lombardy and Basque Country) 

that could provide opportunities for Portuguese companies. 
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2. Main occupational profiles in KET within the foundry sector  

 

A foundry specialist, who must have a wide range of knowledge, since the raw material, 

moulding/injection, melting processes, laboratory techniques and a solid knowledge of 

metallurgy in order to obtain different products of different technical characteristics according 

to customer needs, continues to be the most demanded profile in the foundry sector nowadays.  

This kind of profile includes the technical and non-technical competences obtained through 

formal professional training or learning by doing with tutors in the workplace. 

The progressive automation of some production processes that were manual previously, the 

higher quality requirements and the objective of increasing the versatility of the workshop 

workers, have contributed to increase the training and competency requirements demanded of 

these profiles. Knowledge in quality management and maintenance is also valued positively. In 

addition, for workshop personnel it is advisable to have knowledge about techniques to improve 

productivity. 

The work and tasks carried out are subject to a strong transformation process due to the 

incorporation of new manufacturing technologies, such as the introduction of computer science 

or robotics. This fact fosters the growing importance of continuous training activities to recycle 

the knowledge of workers in the sector. 

The usual application of techniques for improving productivity and continuous improvement has 

progressively increased the importance of the ability to work as a team. The rapid advances in 

technologies and management techniques have promoted the relevance of competencies 

among these profiles, such as the ability to learn and flexibility to technical and organizational 

changes.  

Specifically, the key non-technical competences are: 

1. Planning and organization - programs activities in advance taking into account the 

necessary resources: 
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 Carries out a planning of the activities establishing deadlines to take better 

advantage of the time. 

 Establishes deadlines and time objectives in a reasonably demanding manner and 

makes an allocation of resources in order to optimize time. 

 Organizes information and documentation in an optimal way to guarantee 

accessibility and quality. 

 Keeps track of the degree of achievement of the programming of the activities. 

2. Customer Orientation - maintains a fluid communication and keeps track of the client: 

 Responds to questions, complaints or problems that the client poses and keeps 

him/her informed about the progress of the projects (but he/she does not 

investigate the client's underlying problems). 

 Maintains a permanent communication with the client to know his/hers needs and 

level of satisfaction. 

 Offers the client useful information. 

 Gives service to the client cordially. 

3. Achievement orientation - creates standards at work: 

 Uses the own systems to measure and track the results with his/her own standards 

(not imposed by the company). 

 Is able to use new methods or ways to achieve the objectives imposed by the 

company. 

 Is persevering to achieve the objectives, despite the obstacles. 

 Is efficient, by optimizing the resources and the time in the accomplishment of 

his/her tasks. 

4. Initiative - It is decisive in crisis situations: 

 Acts quickly and decisively in a crisis (when the rule would be to wait, "study the 

situation" or see if it gets solved itself). 

 Proposes ideas and makes proposals that may have a positive impact on the results. 

 Makes decisions agile and quickly in emergency situations (without waiting for 

anyone to tell him/her what to do). 

 Solves problems and is resolute, looking for the necessary resources. 
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5. Analytical thinking - breaks down problems: 

 Breaks down problems or situations. 

 Makes a list of issues to be addressed. 

 Dedicates enough time to basically analyze the problems before taking a type of 

action. 

 Asks the peers or superiors for relevant information. 

6. Learning and use of knowledge - searches and shares knowledge: 

 Is proactive in the search and acquisition of knowledge to keep updated of new tools, 

methods, approaches, subjects, technologies, etc., which are specific to his/her field 

of work. E.g.: to attend training courses. 

 Uses technical knowledge to solve doubts and answer others' questions. 

 Has a concern to know what happens around. 

 Shows curiosity about the news that may affect the day to day. 

 Specifies the available sources of information. 

This whole set of skills is of fundamental importance in the technological changes underway and 

which will intensify in the future. A study on the impact of automation on the industrial sector in 

Portugal shows that 52% of working time is spent on highly automated repetitive tasks, with a 

high potential for automation, as shown in table 1.  

Table 1 - Automation potential by activity 

Automation Potential 

Management Expertise Interface 
Physical and 

unpredictable 

Data 

collection 

Data 

processing 

Physical and 

predictable 

9% 21% 25% 36% 71% 72% 75% 
 

Therefore, it is crucial that this technological evolution is accompanied by a transformation of 

skills in the face of the sector's needs. 
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3. Most demanded soft and technical skills and competences  

 

Future workers will spend more time on activities where machines are less capable, such as 

managing people, applying knowledge, and communicating with others. They will spend less 

time on predictable physical activity and data collection and processing, where machines already 

outperform human performance. The necessary skills and abilities will also change, requiring 

more social and emotional skills and more advanced cognitive abilities, such as logical reasoning 

and creativity. 

The overall expected decline in Manufacturing and Total Production functions is driven by labor 

replacement technologies such as additive manufacturing and 3D printing, as well as the 

sustainable use of more resource efficient products, lower demand growth in societies and 

threats to global supply chains geopolitical volatility. Some cautious optimism is warranted due 

to increased manufacturing demand for advanced materials and comparatively favorable 

expectations for robotics, pointing to the latter's potential to improve productivity by 

complementing labor rather than replacing it. 

On the other hand, resource-efficient 3D production, sustainable production and robotics are 

seen as strong drivers of employment growth in Engineering family of projects, in the light of a 

continuing and growing need for skilled technicians and specialists to create and manage 

automated production systems. This is expected to lead to a transformation of manufacturing 

into a highly sophisticated industry where highly skilled engineers are in strong demand to make 

the Industrial Internet of Things a reality. 

Current technology trends are generating an unprecedented rate of change in core curriculum 

content across many academic fields, with almost 50% of subject knowledge acquired during the 

first year of an outdated four-year technical diploma at the time the students graduate 

according to a rough estimate.  

In addition to hard skills and formal qualifications, employers are often equally concerned with 

the practical skills or job-related competencies that current employees (or new prospective 

employees) can use to perform various tasks successfully. Focusing on a core set of 35 skills 
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(table 2) and abilities relevant to the job that are widely used in all industry sectors, practical 

skills will also be subject to accelerated changes and significant disruptions in the immediate 

future. 

 

Table 2 - Set of 35 skills and abilities relevant to the industrial jobs 

Abilities  Basic Skills  Cross-functional Skills 

       

Cognitive Abilities 

 Cognitive flexibility 

 Creativity 

 Logical Reasoning 

 Problem sensitivity 

 Mathematical 

reasoning 

 Visualization 

 

Content Skills 

  Active learning 

  Oral expression 

  Reading 

comprehension 

  Written expression 

  ICT literacy 

 

Social Skills 

 Coordinating with 

others 

 Emotional inteligence 

 Negotiation 

 Persuasion 

 Service orientation 

 Training and teaching 

other 

 

Resource Management 

Skills 

  Management of 

financial resources 

  Management of 

material resources 

  People management 

  Time management 

       

Physical Abilities 

 Physical strenght 

 Manual dexterity and 

precision 

 

Process Skills 

  Active listening 

  Critical thinking 

  Monitoring self and  

others 

 

Systems Skills 

 Judgement and 

decision-making 

 Systems analysis 

 

Technical Skills 

 Equipment maintenance 

and repair 

 Equipment  operation 

and control 

 Programming 

 Quality control 

 Technology and user 

experience designer 

 Troubleshooting 

 

      

    Complex Problem 

Solving Skills 

 Complex problem 

solving 

 

 

Overall, social skills such as persuasion, emotional intelligence, and other people's teaching will 

be in greater demand in industries than restricted technical skills such as programming or 

operation and equipment control. Content skills (including ICT literacy and active learning), 

cognitive skills (such as creativity and mathematical reasoning), and process skills (such as active 

listening and critical thinking) will be a growing part of the skills requirements essential for many 

industries. 
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It can be anticipated that a broad range of occupations will require a higher degree of cognitive 

skills - such as creativity, logical reasoning, and problem sensitivity - as part of their basic skill 

set. More than half of all jobs must require these cognitive skills as part of their basic skill set. 

The impact of technological, demographic and socio-economic disruptions on business models 

will be felt in transformations to the employment landscape and skills requirements, resulting in 

substantial challenges for recruiting, training and managing talent. Several industries may find 

themselves in a scenario of positive employment demand for hard-to-recruit specialist 

occupations with simultaneous skills instability across many existing roles. For example, the 

Mobility industries expect employment growth accompanied by a situation where nearly 40% of 

the skills required by key jobs in the industry are not yet part of the core skill set of these 

functions today. 

A strong demand growth is expected in certain cross-functional skills, cognitive abilities and 

basic skills such as active learning and ICT literacy. Anticipating the potential for acquiring these 

skills, it is expected that the company or group of companies with the same needs, using training 

centers, or developed in the company itself, may organize training aimed at cross-functional 

skills. 

By contrast, cognitive abilities take much longer to develop and touch upon the need for high 

quality and inclusive secondary, primary and pre-school education. This is a field in which 

government policy will be required and companies can work with governments to clearly define 

the need and introduce new delivery models. Finally, basic skills are also traditionally acquired 

during formal education and before entering the workforce, but are relatively straightforward to 

acquire compared to cognitive abilities. This is a field in which companies have an opportunity to 

take a proactive approach to building their talent pipelines by working much more directly with 

education providers. 

Employee roles are expected to change in terms of content, work processes and the work 

environment. Work in Industry 4.0 affects flexibility, working time, health, demographics and 

privacy. This amounts to a significant transformation in job and skills profiles. There will no 

longer be the traditional clear division of labor into manufacturing. There will be new 

operational and organizational structures that require more decision-making, coordination, 

control and support services - a much more complex environment. There will also be a need to 

coordinate between virtual and real machines and plants in production management systems.  
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The digital revolution will affect all economic areas, indicating that the definition of skills in the 

EU is urgent, as the digital skills required for Industry 4.0 are much higher and more 

interdisciplinary than those required for basic digital literacy. 

Systematizing, we can consider the following competences (table 3) as important in the success 

of a strategy for Industry 4.0, but it cannot be expected that a single person possesses all. 

Most of the defined competencies are not new, however the combination of competencies for 

Industry 4.0 is  new  and  makes the  difference  to  achieve  high  levels  of  performances  and 

results and emphasizes the importance of employee competencies to successfully get through 

the transformation towards Industry 4.0.  

Table 3 - Competences 4.0 
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The same situation is presented if we analyze university lectures and curricula. Their focus often 

is on teaching the students’ domain knowledge. The training of further competencies still often 

is limited to teamwork situations or presentations to be held. These examples show that domain 

knowledge is the focus of today’s economy, while Industry 4.0 will turn around the work 

environment.  

Therefore, research should focus on analyzing how the competency profile of today’s employees 

as well as of students could be adapted for Industry 4.0. This could include the definition of 

requirements for curricula and training programs for Industry 4.0.  

Social skills 

 collaboration compromising 

 negotiating 

 emotional intelligence 

 teamwork 

 communication  literacy and intercultural competency 

 

 presentation ability 

Behavioral competencies 

Leading and deciding 
competencies 

 decision making 

 individual responsibility 

 leadership 

 ethics 

 environmental awareness 

 ergonomic awareness 

 safety awareness 

 mobile technologies 

 embedded systems and 
sensors 

 network technology and 
M2M communication 

 robotics and artificial 
intelligence 

 modelling and programming 
knowledge 

 expertise in using technology 

 IT 

 social media 

 business process 

 change management 

 digital security, data and 
network 

 integration of heterogeneous 
technologies 

 cloud computing and cloud 
architectures knowledge 

 statistics 

 big data and data analysis and 
interpretation 

 ERP 

 automation 

 predictive maintenance 

 machine learning 

Technological competences 

 project management 

 management ability 

 customer orientation 

 customer relationships 

 business networks 

 problem solving 

 Coordination 

 manage complexity  

 cognitive abilities 

 abstraction ability 

 self-management 

 planning and work organization 

Organization skills 

International and interdisciplinary work environment 
competencies 

 flexibility 

 adaptability 

 innovation 

 creativity 

 critical thinking 

 change management 

 life-long learning 

 knowledge management 

 focus on business strategy 

 entrepreneurship 

 legislation knowledge 



                              ERASMUS + PROGRAMME  

 
 

 
 

Breaking stereotypes of women roles in foundry sector and awake their interest by Key Enabling Technologies from a gender 
inclusive  (2019-1-ES01-KA202-065775) 

20 

 

 

 

4. Bibliography 

 

European Social Partners Framework Agreement on Digitalisation, European Commission, 2020 

Automação e futuro do emprego em Portugal, McKinsey&Company, 2019 

Europe’s Future: Reflections of the RISE Group; European Commission, 2017 

Foundry Industry 2020: Trends and Challenges. IKB Deutsche  

Tangible Industry 4.0: a scenario-based approach to learning for the future of production, Selim 

Erola, Andreas Jägera, Philipp Holda, Karl Otta, Wilfried Sihna (2016) 

 

 

 

 


