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1. MAIN TECHNOLOGICAL TRENDS WITHIN THE FOUNDRY 

SECTOR 
 

If we do a quick review of 2020 it is clear that it has been a year marked by the rapid and 

necessary technological adaptation, both at home and in companies. The Covid-19 pandemic 

has forced us to join a race to adapt any environment to technological improvements both in 

the personal and professional spheres, where video calls, teleworking and adaptation to 

collaborative tools have played a special role. This trend will continue in 2021, where the most 

outstanding technologies will be those that help companies to continue improving labor 

flexibility and adaptation to the current circumstances in which we live. 

The year 2020 has been a difficult period of time for all types of sectors. Technology has not 

been one of the most affected by the effect of the global pandemic, but it has undergone an 

evident transformation in many aspects, or it has meant that the transformation processes 

underway have been accelerated or stopped in a more serious way. 

One of the biggest changes for this 2020 has been the way in which face-to-face work was 

considered essential. Many companies have realized that it is not necessary to have all their 

workers in person at their jobs and in this way the technologies used both to work and to 

communicate have been modified. In the same way it has happened with the meetings and 

visits to both clients and suppliers, it has been seen that many of the trips made so far have 

been replaced by a video call with its consequent savings both in time in the trip and in fuel 

costs and use of private vehicles. Therefore, we believe it is important to highlight this general 

change brought about by the pandemic in the way conventional work was perceived. 

Before learning about the technological trends on foundry, we believe it is convenient to do a 

brief review of the current situation of the sector in Spain, to know its current state and to 

better understand where it is going and what the challenges and jobs of the future will be in 

this sector. 
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1.1 Current situation of the foundry sector in Spain 
 

To have a photo of the evolution of production in Spain we will show the following graph: 

PRODUCTION EVOLUTION (Tn) IN SPAIN 2000-2019 

 

In this graph you can see which has been the production of the different materials during the 

last almost 20 years. As can be seen, the production of iron parts is the most important in 

Spain with a great difference compared to other materials. In 2009 you can see a significant 

drop due to the economic crisis suffered during the years before and after it. In the last 4 years 

for which we have a record, a maintenance of production can be observed, although there has 

been a small drop in iron in 2019, not so in the rest of the materials. Due to the pandemic and 

the health crisis experienced in 2020, we believe that production will be affected, although the 

last quarter of 2020 has not been as negative as believed. It should be noted that many 

companies have requested Record of Temporary Employment Regulation to be able to adjust 

the number of workers with the production demanded by customers at all times, although not 

all the companies that requested it finally used this tool. 

With regard to the following years, there is a great uncertainty among foundries as a change in 

the market is predicted. Expectations for 2021 are not bad, although companies prefer to be 

prudent and expect a transition year in which the first half of the year will clear up doubts 

about the evolution of both orders and production. 

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

HIERRO 876 7 884 6 918 9 917 7 1 057 1 060 1 080 1 186 1 135 735 3 953 7 1 029 909 3 901 0 923 8 992 9 1 051 1 063 1 069 1 041

ACERO 73 77 71 07 73 93 77 34 83 96 83 21 87 69 89 23 86 63 65 21 71 47 77 19 76 09 75 28 82 39 72 61 65 60 64 90 66 59 71 36

NO FÉRREOS 121 1 142 1 149 9 154 6 167 3 163 6 161 4 157 1 137 5 101 5 117 7 132 3 133 3 131 2 135 6 146 0 163 4 166 6 153 0 153 9

TOTAL 1 071 1 097 1 142 1 149 1 309 1 307 1 330 1 433 1 359 902 1 1 142 1 238 1 118 1 107 1 141 1 211 1 280 1 295 1 288 1 267
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To understand the situation of the sector in Spain, a PESTEL analysis has been carried out that 

we believe is interesting to observe: 

Political:  

 Geopolitical uncertainty (worldwide elections in the US and the Trump effect, locally 

elections in Basque Country in 2020). 

 Decisions and management of COVID-19. 

 Trade war between the US and China. 

 Consequences of Brexit. 

 Energy policies and oil. 

Economic: 

 World economic growth uncertainties and the EU. 

 Improvements to access to credit. 

 Evolution of the Euro against the Dollar and Pound. 

 High demand from strong clients and competition with low-cost international markets. 

 Postcovid-19 world economic crisis (all in recession except China and India). 

 Influence of the Blockchain. 

 Increase in bad debts. 

Socio-cultural: 

 Image and social prestige of the foundry sector. 

 Low performance of women in the foundry sector. 

 Sector with high representation of SMEs and family businesses. 

Technological: 

 Increasing use of digital platforms. Digitization. 

 Smart Industry. 

 Introduction of new materials. 

 Electric car. 

 Europe's commitment to Innovation. 

Ecological: 

 Hardening of regulation and new features of the BREF. 

 Circular Economy and its increasing importance. 

 Green Deal. 

Legal: 

 Fiscal and sectoral regulations favoring energy efficiency and sustainability. 

 New regulation of the electricity sector. 

 Labor Regulations of the Government of Spain. 

 Greater legal restrictions than European competitors. 
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1.2 Technological and non-technological trends in Spain 

 The global mega trends for the coming years are those seen in the images shown below. 

             

Taking them into account, we can say that the most important for the foundry sector in Spain 

are going to be the following ones: 

 Promotion of women in the foundry sector framed in demographic - social trends. In 

addition, this project is framed within this priority field for organizations within the 

foundry sector.  

 Waste and pollution within the energy-environmental mega trends. Both the waste 

and the pollution created within the foundries is an issue that greatly concerns 

managers and those responsible for the environment of companies.  

 Finally, within the technological-digital mega trends, all are interesting and priority, 

but if one should be highlighted, it would be the automation of the processes, since 

the advantages it would bring to the foundry would be very important.  

Once the global mega trends have been analyzed and how they would affect Spanish 

foundries, we are going to show what the technological trends will be for the sector in the 

coming years.  
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1.3 Technological trends in the foundry industry 
Before starting to comment on the specific technological trends of the foundry, we will review 

which will be the transversal technological trends to all the jobs. These trends are going to be 

important in both industrial and non-industrial jobs.  

 From security to cybersecurity: Due to the fact that work has gone outside of the usual 

workplaces, to homes and coworking centers, security policies have to be brought 

from the organizations to the users themselves and their equipment and devices used 

to connect remotely or to cloud services. With the adoption of the telematic work 

model, many companies have deployed fragile and vulnerable solutions, exposed to 

cyberattacks and vulnerabilities that must be eliminated in order to ensure that the 

costs associated with security do not increase above the benefits it brings. 

 Misplaced operations: This concept is becoming generalized so that companies can 

design IT models suitable for workers to carry out their activity from anywhere and 

capable of bringing work services and tools to employees, wherever they are and use 

the tools of work they use. In other words, the services and tools have to be available 

on computers, tablets or mobiles, among other devices. This trend is related to the 

following: the adoption of the cloud as a platform and the “as a service” model. 

 Adoption of cloud solutions and the “As a Service” model: The cloud has proven to be 

very useful to take businesses of any size to a delocalized model in a fast and agile 

way. By bringing work tools to the cloud, organizations have made it possible for 

workers to perform many of their tasks.  

 5G, the time to start seeing its true potential: It is expected that in 2021 we will begin 

to see services that are only possible using 5G technologies, which will start using 

Stand Alone or SA technologies compared to the current NSA. Sectors such as critical 

communications, telecommunications services for remote control of infrastructures or 

for collaborative work in fields such as medicine require 5G SA technologies with 

network slicing. In 2021 we should witness pilot projects that advance business models 

and commercial services later in segments such as industry, medicine, transport or 

infrastructure management. 

Once we have seen the technological trends that will affect all jobs over the coming years, we 

will now name the industrial technological trends that are going to have the most importance 

in the foundry sector.  

 Robotic process automation: The pandemic has accelerated the concept that 

everything that can be automated in an organization must be automated. For this, 

some complementary technologies are needed to help automate the process.   

o Collaborative robotics: This type of robot is built to physically interact with 

humans in a shared workplace. This robot was designed to help humans as a 

guide or assistant in a specific task. This is in contrast to other robots, which 

are designed to function autonomously or with limited orientation and work 

with more or less autonomy. 
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o Sensorization: Sensorization is a new technological trend of inserting many 

similar sensors into one device or application. Most authors believe that 

sensorization is one of the main requirements for the fourth technological 

revolution. 

o Artificial vision: Computer vision tasks include methods for image processing, 

understanding artificial images, and extracting high dimensional data from the 

real world to produce symbolic numerical information. The computerized 

vision aims to apply its theories and models in the construction of 

computerized vision systems. It involves the development of a theoretical and 

algorithmic basis to achieve automatic visual understanding. Image data can 

take many forms, such as video footage, multi-camera views, or multi-

dimensional data from a scanner. 

 ICTs for decision making: Information for decision-making within foundries has been 

evolving in recent years and the trend continues to be as follows: 

o Big Data: It is used to refer to large amounts of heterogeneous data whose 

elaboration requires different instruments compared to the traditional ones 

used for data management and storage. The instruments used have a great 

capacity for calculation. By extension, the term Big Data is used to define the 

technology used to extract knowledge and value from data. 

o Internet of Things (IoT): The concept of the Internet of Things (IoT) is based on 

the idea of "smart objects", which are objects with an identity that can be 

identified and located, with the ability to interact with the environment that 

surrounds them and process data. 

o Augmented reality: Augmented Reality (AR) is a system capable of 

superimposing levels of information on reality, combining information from 

the real world with artificially generated information. These systems are 

designed to offer the user a sensory experience equipped with information 

and virtual elements. The system can be deployed on various platforms, such 

as mobile or fixed devices, vision, listening or manipulation devices. 

 New manufacturing technologies: The new demands and requirements that the 

market and customers put on the table to the foundry sector mean that the trend of 

companies is to look to the future and try new manufacturing technologies in order to 

meet customer needs. Those new manufacturing technologies that already exist but 

are still a trend are the following: 

o Machine Learning: Machines in which the key ingredient is data. In reality, the 

origin and format of the data is not so relevant, since machine learning is 

capable of assimilating a great variety of them. This is known as big data, but 

this is not perceived as data, but as a huge list of practical examples. 

o Additive manufacturing: Process that consists of assembling materials to 

produce objects, using data from a 3D model, usually layer on layer, as 

opposed to subtractive manufacturing technologies. It allows to manufacture 

in short terms and at low cost parts of great geometric complexity, 
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customization, elimination of joints, weight reduction, waste and the 

development cycle of a product. 

 

1.4 Non-technological trends in the foundry industry 

 Efforts to increase productivity, improve quality, and control resources (labor, energy, 

costs) remain the top priority for manufacturers.   

 The automotive, construction and aerospace sectors, among others, are making steady 

progress towards the use of aluminum. Foundries will have to invest in R&D in order to 

meet the needs of their customers and modify the material with which they made the 

parts for these important customer sectors.  

 At the forefront of this change is clearly the automotive industry, with a forecast 

increase in global consumption to 120 million tons in 2025. The use of aluminum in 

automobiles will increase from 12 to 25 percent of global consumption (30 million 

tons) in 2025.  

 Tendency towards the ecological. As environmental legislation tightens, demand for 

light alloy castings increases exponentially to reduce fuel consumption and CO2 

emissions, especially for large structural parts. Therefore, foundries will have to pay 

special attention in the years to come to the new environmental laws that will be 

published by both the Government of Spain and the regional governments.  

 Progressive increase in international competition. In recent years, the sector has 

experienced a progressive increase in international competition, mainly from emerging 

countries. This fact has in some cases led to a process of relocation of the production 

phases with lower added value to countries characterized by lower production costs. 

This fact has caused both the loss of jobs in the national territory and the flight of 

talent to the countries to which the production has been derived. It seems that due to 

the Covid-19 pandemic the way of manufacturing and consuming local suppliers will 

change, but it will be necessary to see in the coming years if these predictions are 

fulfilled.  

 Implementation of plans to improve the competitive position. Increasing international 

competition has prompted the implementation of plans to improve the competitive 

position of companies in the sector in the domestic and foreign markets. In this sense, 

many manufacturing companies have opted for segments with higher added value by 

introducing improvements in the areas of technology and quality, both in terms of 

product and service (for example, by reducing delivery times of orders). Tendency 

towards servitization. On the other hand, improvements in productivity levels have 

been applied, through the application of specific techniques in the organization of 

production, stimulating the versatility of workers and the systematic renewal of 

production systems. It should be added that information technologies have also been 

introduced in the different areas of the companies (management, production, 

marketing, etc.).   
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 Internationalization. In recent years there has been an increase in the number of 

companies in the sector that are committed to foreign markets, either through the 

export of goods or through the establishment of subsidiaries, commercial or 

productive, abroad. In fact, the most internationalized companies are those that have 

best overcome the negative effects of the crisis, taking into account the sluggishness 

of the domestic market. It should be noted that the need for internationalization of 

companies has generated new dynamics in the necessary professional profiles, which 

are specified in international trade professionals and, fundamentally, trade technicians 

and experts with a good command of English and other languages.  

 Safety of people. For a few years, and in the coming years, organizations are investing 

time and money in improving their facilities and in training their workers to increase 

the safety of people in the work environment. This trend is not new, but it must be 

highlighted because it should not be forgotten or relegated to a lower level, workers 

are one of the most important assets for companies and it is necessary to protect 

them and feel protected to improve working conditions.  

 Training, thinking about the resolution of the imbalances that the loss of expertise of 

people produces, (caused by the shortage of professionals). Training was, is and will be 

a trend for any company that wants to evolve with the times. Investing in training 

workers may not seem profitable in the short term, but if companies want to continue 

improving and adapting to new technologies and ways of working, they must ensure 

that their workers know how to do it.  
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2. CHALLENGES AND OPPORTUNITIES OF THE FOUNDRY 

SECTOR 

The main challenges of the foundry sector for the coming years are the following: 

 Covid-19: 

o Intersectoral nature: we are suppliers to the entire industry, which makes us 

vulnerable to closures due to health issues due to cuts in the supply chain. 

o Orders: 

 Structural: they have suffered falls. 

 New projects: many of those signed canceled; others postponed. 

o Uncertainty: 

 Lack of vision for the next few years. 

 Take drastic measures to avoid closures: Headcount Reduction Plan, 

Record of Temporary Employment Regulation. 

 Brexit: 

o Possible loss of a strategic ally: third destination for Basque and Spanish 

exports in 2019. 

o Possible loss of market share vis-à-vis competitors: due to the possibility for 

the United Kingdom to establish FTAs with countries outside the EU. 

o Uncertainty: due to the long negotiation period since the EU exit referendum 

and subsequent exit negotiations, there is no clarity when it comes to what 

contingency measures to adopt. 

 Electric / hydrogen car vs combustion: 

o Great dependence on the automotive sector: 80% of Basque foundries work 

for this sector. 

o Uncertainty: lack of clarity on what will be the final option that the different 

construction companies adopt (electric car, hybrid, hydrogen, improved 

combustion ...). 

 EU uncertainty: 

o Angela Merkel's loss: her role as mediator in negotiations between member 

countries remains vacant. 

o North-South confrontation: already existing but intensified during the Covid-

19 pandemic. 

o European Green Deal: being able to adapt to new environmental 

requirements. 

 Geopolitical factors: 

o US-China Trade War: possible indirect loss of market share for companies in 

the Basque Country and Spain. 

o US Duty: possible loss of market shares due to the taxation of products. 

o Cancellation of previous agreements: problems in the Middle East due to the 

cancellation of the nuclear pact with Iran, etc.. 
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 Lack of specialization: 

o Shortage of specialized labor: as in the case of mold release workers, 

electronic professionals, mathematicians and engineers. 

o Lack of attractiveness for the younger generations: difficulty in showing the 

foundry as an attractive and technological sector. 

o Shortage of training: there are few specialized training degrees in foundry. 

 Sustainability: 

o Profitability: difficulties in transmitting the relationship between sustainability 

and financial result. 

o Lack of resources: the planet is reaching its limit in terms of resources, so 

reuse is imposed in production processes. 

o Very traditional sector: although it is changing, it is still difficult to see the 

benefits of sustainability and the circular economy. 

 Smart industry: 

o Shortage of ICTs: for hostile environments such as the foundry sector 

(temperature, dirt ...). 

o Profitability: difficulties to see the return of the investments that must be 

undertaken. 

o Difficulty to see the application: it is necessary to know how to interpret the 

data and the benefits it brings to production processes. 

The opportunities that the sector will have in the coming years are those mentioned below: 

 US-China Trade War: 

o Get ahead of the competition: Invest to sell. 

o Trade diversion: replacement of imports from a country outside the 

agreement to the partner. 

o Explore emerging alternative markets.  

 Sector diversification: 

o Search for new alternative market niches to the automotive industry. Of the 

16.8 million tons of castings produced annually by CAEF member states, more 

than half are used for new vehicles. 

o Diversification for the non-dependence of the automotive sector. 

o Bet on new products or other consumer groups. 

o Related diversification: giving added value by introducing new services.  

 Market intelligence: 

o Research = improvement in decision making. 

o Anticipating the competition: digitization as a new market. 

o Improve production processes to add value to the service.   
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3. RESOURCES FOR THE IMPLEMENTATION OF THE 

TECHNOLOGIES 

Extraordinary European funds for digitization 

Focusing on extraordinary European funds for digitization, without prejudice to a detailed 

analysis, the programs that have been foreseen in these PGE will be developed mainly to 

achieve the Digital Spain Agenda 2025, through the expenditure policy Research, 

Development, Innovation and Digitization, the description of which is contained in the 

Economic and Financial Report. This highlights the provision of three programs, broken down 

in general into the amounts indicated below: 

1,793 million euros for the Technological Innovation in Telecommunications and Research 

program, in which the following stand out due to their quantitative importance: 

The provisions for the Connectivity Plan (573 million) and for digitization, digital skills and 

electronic invoicing in SMEs (574 million); 

Transfers to Red.es for Acelera PYME, the UNI_DIGITAL program, the National 

Entrepreneurship Office (ONE) and the EDUCA program in DIGITAL (232 million); 

Transfers to INCIBE for cybersecurity (233 million);  

Endowments for attracting talent (120 million). 

336 million €, reserved for the Information Society Research and Development program, with 

allocations for investments in digital matters of 226 million € for digital infrastructures and 42 

million € for citizen-oriented digital administration, among others. 

And, finally, 1,521 million euros for the Research, Development and Innovation program, 

distributed among different ministerial departments. Specifically, in the Ministry of Economic 

Affairs and Digital Transformation, provisions totaling 1,102 million euros have been recorded. 

Of these, 648 million will go to: 

Intangible investments for the National Plan for Digital Skills (394 million); 

Tractor projects (114 million); 

The Industrial Policy Strategy Spain 2030 (15 million); 

SME Boost Plan (39 million); 

The National Strategy for Artificial Intelligence (86 million); and 

Endowments for capital transfers to companies amounting to  299 million € destined to 

finance, among other actions, calls for innovation and artificial intelligence projects and the 

Spain 2030 Industrial Policy Strategy. 

In relation to the bodies that will distribute the aid and, therefore, publish the corresponding 

calls, from the PGE project it can already be deduced that the calls will be published (as usual) 

by the different responsible areas within the ministries, as well as by the Institutional 
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Administration (Red.es, ENISA, INCIBE, EOI, CDTI, etc). In addition, many of the planned 

transfers are destined to the Autonomous Communities and, some, to the Local Entities, for 

which the Territorial Administrations will also publish their calls for the distribution of aid. 
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4. MAIN OCCUPATIONAL PROFILES WITHIN THE FOUNDRY 

SECTOR 

The foundry specialist must know the casting techniques that combine temperature and raw 

material according to the chosen casting system. Also, the foundry specialist must have 

sufficient knowledge to be able to obtain the alloys by combining the different percentages of 

the metals. The foundry specialist has to master laboratory techniques in order to know if the 

product or alloy obtained is the most suitable. The division between ferrous and non-ferrous 

cast iron causes a division between the different foundry specializations (steel, aluminum, 

copper, etc.). This profile normally depends on the plant manager or production manager. 

A foundry specialist must know well what the casting process is and have a global vision of the 

entire production plant to be able to do his job in the best way. Next, we see a graph about the 

production process of an iron or steel type foundry. The production process can vary 

depending on the type of foundry and part that is manufactured, but the following image 

summarizes the tasks and different processes that can be found in a foundry.  

Once the process and the different phases of a typical foundry are known, we go on to show 

the different occupations or jobs that can be found in a workshop within a foundry. Of course, 

as in the previous case, each foundry will have its peculiarities and their jobs, but here some 

occupational profiles identified within the foundries are named.  

 Manual mold maker: This is the worker in charge of the molding part. In foundries 

where the mold is made manually, an operator is in charge of doing this work. For this 

work, it is necessary to know the sand mixing techniques and the manual procedures 

for obtaining molds and cores.  

 Operator of mold machines: In other foundries the molds are made mechanically by a 

machine. This machine has to be controlled by an operator. In addition, the taps used 
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to complete the molds can be made with different machines, so these machines need 

an operator as well.  

 Melting furnace operator: A worker is in charge of the operations in the melting 

furnaces of the metallic materials and the control of the products obtained. In 

addition, it will also take care of the casting operations, pouring it into the previously 

manufactured molds.  

 Demoulding worker: After the piece has cooled down, an operator is in charge of 

removing it from the mold. There are different processes for this, but a worker has to 

be responsible for it.  

 Worker in charge of finish process: The piece needs to be cleaned, freed from adhering 

sand and barbs that it may have. These operations are called deburring and cleaning.  

 Maintenance: All the aforementioned operations that involve a machine and a 

foundry's own facilities require both preventive and corrective maintenance.  

As we have previously commented, these occupational profiles are one of many that you can 

find in foundries, but we believe that they are the most common profiles for all of them. These 

profiles require both technical and so-called "soft" skills.  

Competencias técnicas requeridas en el sector industrial 

Competencias técnicas requeridas en la fundición 
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Conjunto de competencias “blandas” requeridas para la fundición  
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