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1. Executive summary 

Background 

Many observers believe that Europe is at the beginning of a new industrial revolution, considered 
to be the fourth such leap forward and hence labelled Industry 4.0. The ubiquitous use of sensors, 
the expansion of wireless communication and networks, the deployment of increasingly intelligent 
robots and machines (as well as increased computing power at lower cost and the development of 
'big data' analytics) has the potential to transform the way goods are manufactured in Europe. 

This new, digital industrial revolution holds the promise of increased flexibility in manufacturing, 
mass customisation, increased speed, better quality and improved productivity. However, to 
capture these benefits, enterprises will need to invest in equipment, information and 
communication technologies (ICTs) and data analysis as well as the integration of data flows 
throughout the global value chain. 

The EU supports industrial change through its industrial policy and through research and 
infrastructure funding. Member States are also sponsoring national initiatives such as Industrie 4.0 
in Germany, "Industria conectada 4.0" in Spain, the Factory of the Future in France and Italy, and 
Catapult centres in the UK. However, challenges like training workers and future professionals 
remain.  

One quarter of the world´s furniture is produced in the EU. In 2012, more than 900,000 EU workers 
were employed in approximately 126,ллл ŦƛǊƳǎΣ ŀƴŘ ǇǊƻŘǳŎǘƛƻƴ ŀƳƻǳƴǘŜŘ ǘƻ ƳƻǊŜ ǘƘŀƴ ϵуп 
Billion1. However, these figures are 13% lower than in 2007, while the Asian market has increased 
its production a 230% during the same period2. In this context, the implementation and transference 
of the state of the art technologies into the production chain is a key enabler if the European 
Furniture and Woodworking industries are to remain competitive. This, coupled with a lack of staff 
qualifications, an ageing workforce and the ƛƴŘǳǎǘǊƛŜǎΩ inability to attract young workers3 remain 
crucial points for these industries. To boost the recruitment of highly skilled staff requires initiatives 
addressing training to make the sector attractive and to transform both the academic knowledge, 
transferable and high-level basic and advanced technical competences to be useful and applicable 
in the future. 

Main Purpose 

The furniture and wood sector has identified that it has a shortage of professionals with high-level 
qualifications in ICTs and other emerging technologies. Some of the specific skills and competencies 

                                                      
1 (Eurostat SBS Eurostat, (sbs_na_ind_r2). 
2 CSIL processing data from official sources: Eurostat, UN, National Statistical Offices, National Furniture manufacturers 
associations. 
3 EFIC (2012) Enhancing the competitiveness of the European Furniture Industry.   
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that are seen as critical for managers in the furniture sector are ICTs skills that are essential for 
operation in a modern business environment.4 

This document details the results that Vocational Education and Training (VET) providers and sector 
experts from the In4Wood consortium obtained about the shortfalls and needs regarding Key 
Enabling Technologies (KETs) that Industry 4.0 (I.40) involves in terms of skills and competences, 
paying special attention to the Furniture and Woodworking sectors. The analysis has been carried 
out in the countries represented in In4Wood consortium: Spain, Italy, Germany and UK, with a total 
production of furniture equal to 53ϵōƛƭƭƛƻƴ όƳƻǊŜ ǘƘŀƴ ƘŀƭŦ ǘƘŜ ǘƻǘŀƭ ǎƘŀǊŜ ƻŦ 9¦нуύ5, and centered 
on professionals from the sectors, representatives from Higher Education and Vocational Education 
and Training communities dealing with (Information and Communications Technology (ICT) and 
Furniture/Woodworking related studies, and experts from Key Emerging Technologies. With this, 
the first milestone of the In4Wood project, Definition of Skills Needs, has been achieved. 

This analysis will be further used by the VET providers of the Consortium for the design of the most 
suitable training paths for the identified target users as well as for profiling the Joint Curriculum 
Vitae on Industry 4.0 expertise in the wood and furniture manufacturing sector. 

Methodology 

The analysis has been carried out via online surveys addressing 3 clusters of target respondents 
specifically relating to the furniture and wood manufacturing world: furniture manufacturers 
(mainly managers and key roles in furniture and wood manufacturing companies have been 
interviewed); VET/Higher Education (HE) communities; and KET experts. The analysis across 4 
countries, Spain, Italy, UK and Germany with a total of 600 responses which can be considered as a 
robust and credible sample and enough for the results to be reliable and representative. Responses 
received have then been elaborated on in the following concepts and findings.  

Key findings 

The main results are related to the specific national sectoral features for the various levels of 
implementation of KETs: medium to large sized companies in Germany are much more focused on 
the application of KETs in the production process with attention to automation and robotics; 
whereas than small and medium enterprises (SMEs) in UK and Spain which have a higher focus on 
the entire manufacturing process including logistics and delivery; and SMEs in Italy concentrate on 
the application of KETs to other essential business support functions and processes including 
marketing, sales and after-sales, rather than the production process.  

Results evidence a lack of digital business strategy among furniture industries, especially SMEs, 
demonstrating a poor involvement in the Internet of Things and in the use of cloud solutions. 

                                                      
4 Investing in the Future of Jobs and Skills.  Scenarios, implications and options in anticipation of future skills and 
knowledge needs. Sector Report. Furniture. European Commission, DG Employment, Social Affairs and Equal 
Opportunities. 
5 Source: (data 2015) https://www.statista.com/statistics/456496/production-value-manufacturing-furniture-
european-union-eu/ 
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The biggest barrier for the implementation of I4.0 technologies in all these contexts is the lack of 
knowledge and skills among staff, along with insufficient training in the topic and the high cost of 
implementing such technologies.  

Research found that specific training programmes relating to the furniture and wood manufacturing 
sectors are not actually focused on I4.0 KETs in any of the countries sampled.  

This is also the reason why most of answers coming from VET/HE communities state that they have 
experiences in the application of KETs in the business world but rarely in the sectors focused by 
In4wood.  

The clear evidence of the gap in current training programmes which promote the implementation 
of new technologies in traditional manufacturing sectors amplifies and reinforces the urgent need 
to develop more appropriate training solutions to meet this demand. 

Training programmes using a blended learning formula should be focused on Additive 

Manufacturing, Augmented Reality, System Integration and Internet of Things mainly as most of 

manufacturers cited that in the next 5 years IoT and IIoT will become more strategically important, 

especially for using data and sensors to make decisions and interact (human/machine interaction 

and producer/consumer interaction). Most respondents also believe that robotic solutions will bring 

improved efficiency in productivity, product quality, waste reduction and safety as these 

technologies will support the simplification of manufacturing processes and bring about smarter 

working practices.  

Key suggestions / key actions 

During this Work Package (WP1), the first steps for harmonising the future training content with 

existing qualification profiles has been carried out. The desk research performed within each 

national body and ESCO competences analysed the professional qualifications and competences 

related to furniture and woodworking in each country and in Europe. This process has identified 

those qualifications related to In4Wood and their target users, detailing all the skills and 

competences that these qualifications are addressing.  

National skills profiles, which will be addressed and implemented with KET-related skills and 

competences as a result of In4wood training materials are generally at EQF level 3, 4 and 5. These 

are summarisŜŘ ƛƴΥ н ƳŀƴŀƎŜǊǎΩ ǇǊƻŦƛƭŜǎ ŦƻǊ {Ǉŀƛƴ όhǊƎŀƴƛsation and Production Management in the 

furniture and carpentry industries, Manufacturing Planning and Management in wood and cork 

industries; 2 Technician Profiles for Italy (Senior Technician for Design and Industrial Design, Senior 

Technician for Process, Product, Communication and Marketing Technician for the Furniture 

Industry), 2 current technical roles for the UK ς Furniture Manufacturer (Carpenter) and Upholsterer  

- with a view to supporting the development of 3 new Technical Profiles for the UK (Furniture 

Production Manager, Furniture Product Developer and Furniture Design Technician); and 4 technical 
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profiles for Germany (Woodworking Mechanic, Wood Processing Mechanic, Carpenter, 

Upholsterer).  

There are clear differences in selected profiles in each country, which normally relate to the 

differences that the furniture and wood working manufacturing sectors have in terms of structure, 

size of companies, specific market focus (mass production or high end production) and finally the 

typologies of products and materials.  

Generally, it is evident that National Profiles, even if they are periodically revised, are in all countries, 
related to traditional competences. They rarely consider or include the advanced competences and 
skills relating to Industry 4.0 technologies that are demanded from the future labour force. In this 
phase of implementation, In4wood has a key role in revising profiles and opening a debate in each 
country by involving key national contact points for the European Tools EQF, ECVET and EQAVET in 
order to analyse and eventually approve the integrated profiles that In4wood will generate.  

The results of the analysis will also be integrated into the national studies and surveys related to 
R&D, funding schemes, strategic planning documents. For instance: the action of revising national 
Smart Specialisation Strategies that each country is working on with a view to 2020-2024 European 
funding framework, should consider this information on Industry 4.0 for traditional manufacturing 
sectors like furniture and woodworking.  

National and European Training schemes and programmes should be approached, along with R&D 
competitiveness for SMEs and innovation topics; starting from this point of view, results will be 
shared at each national level by In4wood partners with main stakeholders and other relevant 
partnerships. 
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2. Introduction on data analysis: which outcome for which purpose 

The outcome of the D1.2 relates mainly to a report on Higher Education (HE) Resources for 
Vocational Education and Training (VET) on Furniture Manufacture and to report on skills 
deficiencies within the furniture manufacturing system.  

The results analysis will define the lacking, needed and requested competences and skills with 
specific attention to Key Enabling Technologies (hereinafter, KETs) of Industry 4.0 (hereinafter, I4.0) 
in the furniture sector all over Europe. It will analyse 4 main cases from Spain, Italy, Germany and 
UK (Italy has the highest furniture production and turnover in 2015 with 21 billion euro; Germany 
second with 20.6 billion euro, UK third with 11 billion euro, France fifth after Poland with 7 billion 
euro and Spain the sixth with 4.7 billion euro (CSIL 2017). The specific national features of the sector 
are described in the first section of the dataset analysis. For example the responding ŎƻƳǇŀƴƛŜǎΩ 
size and specific typology of production affect the results; thus this information has been also 
considered when evaluating answers and weighted accordingly. 

The 3 questionnaires are aimed at verifying the knowledge level from several points of view within 
the European furniture-manufacturing sector by using the 4 partner countries as a pilot sample. 

When comparing each country, the furniture sector has diverse structures and differences because 
the company typologies are addressing multiple markets and thus expressing needs, which are not 
always the same or aligned.  

This information is essential in creating a better understanding of the nature of the sector in each 
national context. It enables the addressing of professional/vocational education in a more specific 
way, answering to sectoral training needs in relation to I4.0 KETs according to answers given.  

This forms the basis for the development of training materials as well as the:  

- Definition of a common curriculum that can be designed to integrate I4.0 KETs in the 
furniture industry by the application of training programmes. 

- Integration of deficient skills and competences in existing National Qualification Frameworks 
and National Qualification Profiles (hereinafter, NQF and NQP respectively) relating to the 
furniture manufacturing sector, with a view to the possible harmonisation with National 
Qualification profiles provided in annexes 5, 6, 7 and 8. 

¢Ƙƛǎ ŘƻŎǳƳŜƴǘ ƛǎ ǘƘŜ ǎŜŎƻƴŘ ƻǳǘǇǳǘ ƻŦ ²tм ά5ŜŦƛƴƛǘƛƻƴ ƻŦ ǎƪƛƭƭǎ ƴŜŜŘǎέ ǿƘŜǊŜ ŀ detailed analysis of 
the furniture sector regarding the lack of knowledge and skills in I4.0 is a required output of 
IN4WOOD project. 

In the second part of WP1, the sector experts and social partners have been asked to evaluate the 
ŎǳǊǊŜƴǘ ǎǘŀǘŜ ƻŦ ǘƘŜƛǊ ƴŀǘƛƻƴŀƭ ƛƴŘǳǎǘǊȅΩǎ ǎƪƛƭƭǎ ǊŜƎŀǊŘƛƴƎ ŘƛŦŦŜǊŜƴǘ ƪŜȅ ŜƴŀōƭƛƴƎ ǘŜŎƘƴƻƭƻƎƛŜǎ ǳƴŘŜǊ 
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the umbrella of the I4.0 concept. Then both, VET providers6 and sector experts7 have performed 
desk research and developed questionnaires to analyse the skills needs regarding I4.0. WP1 closes 
with the achievement of Milestone 1: Definition of skills needs. 

Tasks from 1.1 to 1.3 have been carried out linked to the first part of WP1 - at the end of which D1.1 
was released. These activities were regularly carried out from month 1 (November 2016) to month 
5 (March 2017). Starting from month 5, partners were asked to disseminate the surveys content in 
order to gather the maximum of answers.  

The final part of WP1 relates to the following tasks: 

T1.4: Gaining Data on the needs of the Furniture Manufactures of KET of I4.0 (M5-M8)  

Leader: CSM. Participants: CETEM, iVTH, BFM 

T1.5: Gaining Data on the resources available in the HE and VET Institutions related to KET of I4.0 
(M5-M8)  

The process has been coordinated by CSM. Participants: UPCT, INDRA, KIT, SSSA- BIOROBOTICS and 
IONology 

T1.6: Gaining Data on the commercial available products related to KET of I4.0 (M5-M8)  

The process has been coordinated by INDRA. Participants: UPCT, INDRA, KIT, SSSA-BIOROBOTICS 
and IONology 

The partnership was also involved in the activity by providing extra support to both VET/HE 
communities and furniture manufacturers in accessing the Flexmail8 tool and briefing them on how 
to submit responses. In most of the cases and all countries involved, SMEs manufacturers have 
demonstrated the need of assistance given in understanding the purpose of the survey and the 
provision of coherent responses. Industry 4.0 topics was not an easy topic for SMEs to respond to. 
Even if SME managers were involved in I4.0, they lacked a detailed knowledge and understand of 
I4.0. The questionnaires were specifically designed to be as detailed as possible so as to provide the 
best possible data about skills and knowledge gaps and deficiencies.  

The need for more training was emphasised much more than expected. On the other side, the 
involvement of VET/HE communities was related to the possibility of meeting students and teachers 
on a face to face basis so that they could be fully briefed.  

T1.7: Analysis of data gained (M8-M9) 

Leader: CSM. Participants: CETEM, iVTH, BFM 

                                                      
6 VET PROVIDERS: UPCT, IONOLOGY, KIT, SSSA-BIOROB, INDRA, PILDOREA 
7 SECTOR EXPERTS: CETEM, CSM, iVTH, BFM 
8 www.flexmail.be 
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WP Leader together with project Leader defined the analysis methodology which takes into account: 
(1) analysis of each question and related responses for the 3 questionnaires and design of 
appropriate charts/graphs (see annexes 1, 2, 3); (2) the evaluation of results  as the main output 
(point 3 of this report).  

T1.8: Writing of WP1 report for application within the project. (M9-M10) 

Leader: CSM. Participants: CSM 

The report has been continuously reviewed and revised to ensure that it providers a thorough and 
complete evaluation on which the next project steps will be based.  

T1.9 Harmonise skills needs/competencies (M9-M10) 

Leader: CSM. Participants: PROSKILLS, SEF 

During this task, CSM with the cooperation of all partners verified existing NQF and NQP in order to 
define which professional and educational profiles lacked skills and competences relating to I4.0 
KETs and could therefore be integrated in the future. The result of this is point 4 and 5 of this 
deliverable.  
 

  



 
 
 
 
 
 
 
 
Deliverable 1.2.: Report of the need of the furniture industry regarding KET of I4.0. 

 
 

 

3. The methodology used to gather answers 

The 3 questionnaires developed as a result of D1.1 have been translated in all consortium languages 
(English, German, Spanish, Italian) with the addition of French in relation to EURADAΩǎ participation 
to the partnership and then uploaded onto the shared platform.  

During the Steering Committee that took place in Florence in April 2017 the partnership evaluated 
2 platforms: www.lime.com and www.flexmail.eu  

The selection of Flexmail was agreed because it was felt that it had a better design, was user-friendly 
for uploading content, and offered an robust admin function for checking ongoing results. Flexmail 
also has more robust security for the management and protection of the data. 

To ensure that the questionnaires were stable and that there was no errors or functional issues, 
partners tested the survey using the administrative facility. Content and functioning of the draft 
questionnaires were verified by CSM before the public launch.  

.ŜŦƻǊŜ ǘƘŜ ƭŀǳƴŎƘ ƻŦ ǘƘŜ о ǉǳŜǎǘƛƻƴƴŀƛǊŜǎ ό±9¢κI9 ŎƻƳƳǳƴƛǘƛŜǎΣ ŦǳǊƴƛǘǳǊŜ ƳŀƴǳŦŀŎǘǳǊŜǊǎ ŀƴŘ Y9¢ǎΩ 
experts) each partner defined specific in-country promotional actions so that they could reach the 
maximum target audience possible. These plans are shown in Annex 4 in D1.1. 

Starting from July 2017, the partnership decided to implement a programme of direct contact, 
especially furniture manufacturers. This involved direct calls with questionnaires completed on the 
phone with the support of various and trusted intermediary organisations; hardcopy paper 
questionnaires were completed at various events and meetings with the responses then uploaded 
by partners at a later stage. 

For the analysis stage, excel files derived from the Flexmail data platform were used to compare 
answers provided by each countryΩǎ ǊŜǎǇƻƴŘŜƴǘǎ.  

Then the harmonisation with NQF and NQP was completed using the information and evaluation 
sent by each partner regarding their own national profiles.  

 

  

http://www.lime.com/
http://www.flexmail.eu/
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4. Dataset: questions and answers received per country per (furniture 
manufacturers, VET/HE communities, KETs experts) 

The furniture sector has a differentiated structure each country with typologies of companies 
addressing multiple markets and thus expressing needs, which are not always the same.  

This information is essential in order to better understand the nature of the sector in each national 
context and address the topic of professional education in a more specific way by answering to 
sectoral training needs in relation to I4.0 KETs according to answers given.  

4.1 Data analysis on the needs of the furniture manufacturers of KET of I4.0  

(ref. Annex 1) 
 

Origin of answers  

 
Graphic 1: Origin of answers. 

Out of the answers received from managers of furniture manufacturing companies 38% of 
answers came from UK, 27% from Spain, 25% from Italy and 9% from Germany.  
 
 
 
 
 
 
 
 
 
 
 

UK 38%

Spain27%

Italy 25%

Germany9% France1%
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Typology of production 

 

Graphic 2: Types of production [overall and by country]. 

Upholstery is the most represented sub sector (21%) followed by chairs (16%), occasional 
furniture (15%) and tables. Cabinet manufacturers represent 8% of the respondents, while beds 
and mattresses, 7% and 3% respectively. 

²ƛǘƘƛƴ ǘƘŜ άhǘƘŜǊέ ŎŀǘŜƎƻǊȅΣ ǊŜǇǊŜǎŜƴǘŜŘ ōȅ мс҈ ƻŦ ǘƘŜ respondents, can be found 
manufacturers of wooden doors, kitchen and bath furniture, outdoor furniture, cribs and 
children furniture, school furniture, prefabricated houses, suppliers of timber and other raw 
materials and furniture components. 

In the UK and Spain, the core of manufacturers represent producers of upholstered furniture, 
tables, chairs and occasional furniture; whilst in Italy most are manufacturers of occasional 
furniture (small tables, nightstands, chests, commodes, etc.). aƻǎǘ ΨhǘƘŜǊΩ ǇǊƻŘǳŎǘǎ ŀǊŜ ƭƻŎŀǘŜŘ 
within Germany. 

61% of companies work within the national market and this is reflected in the specific demand 
their offer answers to; their need for innovation and differentiation is related to their internal 
market and not to the international market competition. 38% of companies are small in size, 
followed by micro and medium sized companies. 50% state their turnover is increasing which is 
reflected through the possibility and interest in growing their market share and business with 
the acquisition of new skills.  
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Size of the companies 

 
Graphic 3: Size of companies [total and by country]. 

50% of respondents work for small sized companies. Those companies with less than 10 
employees are 20% of the overall total. This distribution is very similar for those respondents 
coming from the UK, Spain and Italy; the vast majority of large employer respondents are from 
Germany. 

 
Main Markets

 
Graphic 4: Main markets. 
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59% of all respondents mainly work on the local and national markets. Respondents from Italy 
and Germany have more companies addressing international markets. 
 
Turnover

 
Graphic 5: Turnover. 

The general overview provided by furniture manufacturers shows the majority of companies in 
a stable to increasing turnover situation, thus the possibility for these companies of thinking 
about the need of internal competences is much higher than for those employers in other 
market conditions. Compared to companies who are facing a decreasing turnover situation are 
concentrating on solving daily operational problems, whereas companies which are are growing 
their turnover and increasing their market share are much more comfortable with the idea of 
developing internal processes, with the acquisition of new competences and skills in order to 
differentiate themselves - especially when it comes to the tough international competition they 
face.  

4.2 Data analysis on the resources available in the HE and VET institutions 
related to KET of I4.0 

(ref. Annex 2) 

Answers received from the VET/HE communities in each partner country are divided as follows 
per country:  
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Origin of the respondents 

 
Graphic 6Υ ±9¢κI9 ƛƴǎǘƛǘǳǘƛƻƴǎΩ ŀƴǎǿŜǊǎ ǇŜǊ ŎƻǳƴǘǊȅΦ 

The level of education of interviewed people is represented mainly as follows:  

 
- UK  33% VET   33% PHD 
- IT  69% bachelor 
- SP  35% bachelor   32% VET   
- DE 41% bachelor 

And most of those interviewed have been trained on the following topics:  
 

- UK  42% IT 
- IT  50% INDUSTRIAL ENGINEERING  
- SP 66% IT 
- DE 49% OTHER  

Competences are mainly related to IT/computer science world, thus very much focused on 
industry 4.0 topics. Their perception of the importance of KET related skills and competences in 
the furniture industry is particularly valuable.  

In addition to this, the evaluation provided by the core of respondents in Italy are from the world 
of industrial engineering which brings a closer perception in relation to the specific sector needs.  

All answers swing on one side from more technological competences, and on the other side, 
more industrial related competences.   
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4.3 Data analysis on the perception of KET experts  

(ref. Annex 3) 

Answers received from KET experts which were involved according to the knowledge they have 
in relation to available technologies and to those technologies that are actually used or of 
interest for the furniture manufacturing sector, are broken down as follows:  

 

   
Graphic 7: KET´s experts answers per country. 

KET Expert respondents come from these specific set of competences and specialisation topics 
in relation to KETs in Industry 4.0:  
  
UK: big data, Cyber Security, system integration, IoT, additive manufacturing and cloud 
computing. 
  
IT: IoT, augmented reality, system integration, cloud computing, simulation, big data. 
 
DE: augmented reality, Cyber Security, system integration, IoT, autonomous robots, simulation, 
additive manufacturing and big data. 
 
ES: system integration, IoT, cloud computing, and all other competences represented at the same 
level. 
 
Above information shows that all competences in KETs of Industry 4.0 have been covered by 
ǘƘŜ ƎǊƻǳǇ ƻŦ Y9¢ǎΩ ŜȄǇŜǊǘǎ ƛƴǘŜǊǾƛŜǿŜŘ ƛƴ ƻǊŘŜǊ ǘƻ ƎŜǘ ŀ ŎƻƳǇƭŜǘŜ range of responses in relation 
to the use of KETs with in the furniture manufacturing sector; the level of knowledge and skills 
existing in the sector and finally to the more interesting technologies for the sector itself in 
which specific training programmes should be developed.  
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5. Key information deriving from the analysis: existing and deficient 
competences related to I4.0 KETs for furniture manufacturers, 
resources from VET/HE communities and analysis of existing 
competences from KETs experts 

The following is a description on the main output of information related to the existing and deficient 
competences related to KETs in Industry 4.0. Data is shown for the 3 respondent cohorts per country 
or aggregated according to results.  

5.1 Furniture Manufacturers. 

(ref. Annex 1) 

Furniture manufacturers were asked which among KETs are interesting for the sector and they 
answered as follows:  

 

 

Graphic 8: Interesting KETs in the Furniture Sector [overall and by country]. 

Key Enabling Technologies Interesting for the sector
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The manufacturers describe a diffused use of computer in their companies especially in relation 
to the following processes: 3D, design and engineering, manufacturing, orders, BoM, sales 
processing. 

Awareness on Technologies Application.  

Mentioned examples of application of KETs in the sector are mainly AdditiveManufacturing, 
System Integration, Augmented Reality/ Also included are marketing and promotion, 3D printing, 
CNC and Automisation with Robots, IoT.  

 
Graphic 9: Examples of application of KETs in the Furniture Industry [overall and by country]. 

 

 

 






























































































































