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1 INTRODUCTION 

During the last months of the FABulous project an important part of the work performed has 

been focused on doing an analysis to define de priority topics to be considered in FABulous EU 

Open Calls. These topics have been carefully defined trying to identify the needs and priorities 

of creative and 3D printing industries (with special attention for home-based applications and 

industrial manufacturing). These topics have actually been the main axis for the proposals 

elaborated by the Web entrepreneurs and SMEs applying for FABulous EU Open Calls. This 

work has been divided in three main phases that give a coherent structure to the analysis 

performed: 

Phase 1 – Adaptation of Roadmapping Methodology:  

In this first phase the work has been focused on adapting and optimising the road-mapping 

methodology developed within FITMAN for business process analysis. Aspects related to the 

identification of business process challenges have been of special consideration. This first part 

of the work has been specially useful and relevant to organise and implement the workshops.  

Phase 2 – Adaptation of Roadmapping Methodology:  

An important step to perform the envisaged analysis has been the organisation of road-

mapping workshops in order to extract direct business and technology input on the current 

situation of 3D printing. During the workshops the methodology used in Phase 1 has been 

applied to define and share best practices.  

Phase 3 – Compilation of Roadmapping Workshops results: 

This last phase has been used to gather the ideas and conclusions generated during the 

workshops organised, as well as to compile and consolidate other results emerging from these 

workshops. These results have been used as the basis for defining the priority topics defined 

for the FABulous EU Open Calls and also to position the proposals evaluation results into the 

general framework and trends of current 3D printing markets.  

Apart from the information gathered through the workshops, some more information has been 

used to define the priority topics. This includes information coming from 3D Printing related 

business literature (including consultancy studies, sectorial analysis and/or economic 

prospective studies) and contributions from project partners coming from their direct 

experiences. These contributions include: 
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 The needs and challenges of ICT companies and web-entrepreneurs in relation with 

their business models. 

 The needs and challenges of creative industries in relation with their business models. 

 Requirements, in terms of capacity and human talent, to start a 3D Printing business.  

All this information has been used to adjust the results obtained from the workshops and 

deliver the final conclusions about the EU Open Calls topics and the role played by the FITMAN 

technologies in these open calls.  

 Introduction to the Deliverable 

The deliverable D5.2 is the consolidation of all the information gathered in the previously 

explained analysis. For this reason the deliverable will follow a similar structure as the one 

explained just before.  

There will be an important section dedicated to the analysis performed during this last period 

of the project. In this section there will be a subsection for each one of the phases and steps 

implemented to complete the analysis. This includes the different phases explained in the 

introduction of this document, carefully developed and detailed.  

The third section will be used to explain results obtained from the analysis. This includes the 

main conclusions, defining the Open Call Topics and the use of FITMAN technologies. Another 

important point addressed in this section is the identified challenges for the business process 

defined.  

Finally the Annex of the document will include practical information concerning the 

organization of the workshops and other aspects related with the running of the different 

workshops.   

 Connection with other Deliverables 

This deliverable has a direct and relevant connection with Deliverables from WP1. More 

specifically with D1.1 and D1.4 where both Open Calls where configured. Indeed identifying 

which business processes are relevant in the 3D printing sector and which applications have 

bigger market expectations had to be taken into account when defining the details of the call 

for proposals. In doing so, we were ensuring that our Acceleration program was align with the 

FI type of solutions the industry is demanding nowadays and in the future. 
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2 ANALYSIS PERFORMED 

This section presents the actions taken by the FABulous consortium in order to perform the 

analysis that has led to the definition of the FABulous EU Open Calls priority topics. The section 

will follow the steps done to obtain the expected results. Each subsection explains the actions 

taken, how they were implemented and the hypothesis used. It also compiles the results 

obtained and the bibliographical information gathered.   

 Introduction 

To define relevant topics where 3D Printing business might be important in the coming years 

and decades, it is essential to have a look on the technological evolution of 3D Printing and to 

consult the main forecasts, from a technological point of view. The new and the coming 

applications of this technology will surely define the business where 3D Printing can play a 

relevant role. In this sense, the following figure can give an idea of the current state of the 3D 

Printing technological development: 

 

Figure 1. Additive Manufacturing timeline. Source: Deloitte.  

As it can be seen in the figure, new Additive Manufacturing has been progressively gaining 

traction in the last few decades, especially in aspects related with design, in contrast with the 

first growth, clearly related with manufacturing. It seems that emerging technologies have the 

possibility to extend the use of 3D Printing, amplifying the growth and extending the usage 

within production. The evolution also shows another important trend: the introduction of 3D 

Printing in end user applications.  

Currently the main applications of 3D Printing, taking into account the industries present set 

of capabilities are: 
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 Prototypes: Especially in plastic materials, 3D Printing, is becoming a simple way to 

produce quick prototypes. 3D Printing, in this sense, allows designers to avoid the 

prototypes fabrication phase and go directly to finished parts. Obviously the printing 

processes are still slow and can take several hours, but in any case 3D Printing is still 

significantly faster than the traditional methods of producing prototypes. This 

application of 3D Printing gives the engineers the possibility to validate faster their 

concepts, speeding up the whole process.  

 

 Demonstration units: In the last few years 3D Printing is also evolving into a relevant 

a viable technology for the quick manufacturing of demonstration units. Produced 

quantities, in these cases, tend to be small, in short delivery periods and with reduced 

budgets. For all these reasons 3D Printing is today a good option to manufacture 

geometrically complex parts, saving time and expensive methods to produce 

demonstration units.  

 

 Small-volume production: Currently most of the production lots produced through 

3D Printing methods tend to be small and of certain type of products. These parts are 

normally produced, as said in small quantities, and are very expensive to fabricate using 

traditional machining or injection moulding methods. 3D Printing offers, in this sense, a 

way of producing these parts in a faster way and cost-effectively.  

It is also essential to attend to the growth of the global market of 3D Printing in the last few 

years. This kind of data gives an idea of how this technology is increasing its importance and 

how it can be related with other technologies or sectors.  

In 2012 the global additive manufacturing market reached sales of about $2.2 billion, with an 

annualized growth of 28.4 percent over sales of $1.7 billion in 2011. In the last 25 years the 

additive manufacturing industry has experienced a growth of over a 25.4 percent, and in the 

last three years of over 27.4 percent.  

In terms of industrial sectors, according to the sources used, 67% of the market is led by four 

main industries. These four sectors are: 1) automotive (20%), consumer products (20%), 

medical (15%) and aerospace (12%).   
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Figure 2. Wohlers Associates, May 2013; Morgan Stanley Research,  

September 2013; J.P. Morgan, January 2013. 

Future potential 

Once we have dimensioned the growth of the 3D Printing global market and studied the 

technological development, it is important to analyse in which aspects this technology can 

impact in the production environment, attending to both: production impact and supply chain 

impact. To accomplish with this mission a very useful tool is a diagram to illustrate the impact 

of 3D Printing, in the production side and in the supply chain side, being both the axis. At the 

same time, the aspects of 3D Printing are grouped in four main groups or categories:  

1. Product Evolution 

2. Costs savings 

3. Business model 

4. Supply chain evolution 

The main idea behind this methodology is to have a more accurate vision about how 3D 

Printing can impact in products, attending to both aspects: how these are manufactured and 

how can be distributed.  
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Figure 3. Diagram explaining the impact of 3DP. 

In the near future 3D Printing should evolve to new applications to change significantly, as 

said before, the value chain of many different sectors. In this sense it is essential to observe 

in the coming years how 3D Printing can improve its quality and speed. The following points 

explain some of the main concerns of 3D Printing to evolve into a leading technology: 

 Product quality: One of the hurdles that 3D Printing is finding today is related to product 

quality. Although equipment manufacturers are continuing to improve their products, 

this aspect is still an important concern for massive adoption of 3D Printing, especially 

in production environments where quality requirements are very demanding.  

 

 Processing speed: This aspect is, certainly, one of the key aspects for the massive 

adoption in 3D Printing. As mentioned before, 3D Printing processes are very slow and 

take hours per day to complete jobs. This cycle times are good enough for prototypes 

and small productions batches, but it cannot be assumed for higher production volumes. 

At the same time, files used in 3D Printing tend to be very heavy and present difficulties 

to be processed and in communications. This also slows all the processes related to 3D 

Printing. Advances in this aspect should include the use of Cloud-based infrastructure, 

as well as services. 

 

The deep analysis of the main implications and features of 3D Printing can certainly help to 

identify the main priorities for the future development of this technology. In this sense, some 
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of the identified trends and advantages of 3D Printing for the coming years, according to the 

literature, are: 

 Decentralisation: As 3D Printing technologies evolve, the cost of additive manufacture 

goods will certainly go down. In certain cases, 3D Printing will even get to a point where 

it can directly compete on cost with mass production. At the same time, this new 

manufacturing paradigm offers other kind of advantages with respect to traditional mass 

manufacturing: flexibility, customisation, personalisation and on-demand fulfilment. 

Once cost barriers have been sufficiently lowered, it will no longer be necessary to use 

large centralised infrastructures, with the costs they imply in terms of supply chain, by 

shipping the produced goods around the world. The alternative that could exist through 

3D Printing will be based on the manufacturing of products locally. In this sense, 

products could essentially travel as digital data. This is one of the reasons that makes 

especially important to connect 3D Printing related technologies with CLOUD 

infrastructure. This could reduce dramatically the transportation costs, as well as reduce 

the environmental impact.  

  

 Flexibility: This feature allows for one machine or sequence of processes to fulfil many 

roles and reduces the use of space and resources. Traditional factory techniques 

generally require a different factory for every typo if product, but flexible 3D Printing 

one set of tools and processes to be used to produce many devices. Flexibility could 

ultimately make it worthwhile to invest in consumer fabrication tools. Only 

manufacturing companies invest in a tool that makes the same thing over and over 

again, but for certain applications a tool that can respond to one’s personal needs could 

be a tool worth having even at home, for end-users.  

 

 Reduction of Time-to Market: Although it is actually true that 3D Printing techniques 

can be slower than traditional methods or techniques, the ability that 3D Printing is 

showing to consolidate several machining steps into a single manufacturing step, will 

dramatically reduce overall manufacturing time. This will certainly near the design phase 

to the whole process and could create a holistic approach where manufacturing and 

design are almost grouped in a continuous flow.  

 

 Customisation and interactivity: 3D Printing offers the possibility to manufacture in 

customisable and interactive way. For this reason, 3D Printing represents a similar 

revolution to the one led by internet in the digital world, in terms of the manufacturing 

of physical goods: the possibility to generate your own content. Users could express 

their own creativity in their products, rather than consuming mass-produced ones. This 

could provoke that the current value chain with middle-men could be quickly replaced 

by a simpler and short value chain and the range of products made with new material 

functionality and combinations of functions could be extended.  
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 Low costs: It has been strongly analysed that standard industrial supply-chains inflate 

the costs and the prices of manufactured goods. For this reason, 3D Printing, by 

producing parts or products in one step on-demand, with no waste and reducing 

dramatically the costs related to supply chain. Another important reduction of cost is 

related to the raw material, as additive manufacturing can save important quantities of 

raw material, in comparison with traditional subtractive manufacturing or traditional 

machining.  

 Adaptation of Roadmapping Methodology (Phase 1) 

A first important point is to know what a roadmap is and define it in an understandable way. 

A roadmap is used to identify strategic goals and pathways for growth in a specific sector, in 

this case additive manufacturing and 3D Printing. In this case the roadmap should show show 

a series of steps that will enable those goals to be reached. The emphasis of the roadmap 

development is on activities and decisions, as opposed to business planning. The outcome of 

the development process will be the roadmap of areas to focus on for FABulous. 

In this sense, the strategic roadmap for FABulous will identify the three following aspects: 

- Actionable steps necessary to get to the desired destinations 

- Interdependencies among steps  

- Alternative routes that will optimize opportunities or minimize risks  

To accomplish with this objective it is important to follow a specific methodology to define the 

roadmap. In the FITMAN project the methodology used to define the requirements of the 

roadmap is based on an iterative approach. In some methodologies the context of a business 

and the business processes are key aspects when defining the business objectives of a certain 

project. Most of the methodologies propose a sequence for the whole process of the roadmap 

definition, including in most cases different steps that can be summarized in: understanding 

of the needs, elicitation, analysis, negotiation, and evaluation/definition.  

There are different methods to collect the necessary information to create a roadmap. In 

FITMAN the participants have used the Wellington’s1 methodology and this methodlogy has 

also been used in FABulous, as it is believed to be the simplest methodology available and the 

                                       

1Wellington, Jerry, and Marcin Szczerbinski. Research Methods for the Social Sciences. London: Continuum International 
Publishing, 2007. 
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one that can cover the needs in a more practical way. In this sense, the Wellington’s 

methodology, created in “Research Methods for the Social Sciences”, follows a 4-step method: 

1. Brainstorming 

2. Classifying and categorising 

3. Creation of the guide 

4. Interview schedule 

 

The FABulous revision of Wellington consists of on the adaptation of the mentioned steps to 

the specific needs of the process. This adaptation should cover the following phases: 

a. Developing Understanding of the Current State 

b. Defining the Desire End State 

c. Conducting Gap Analysis 

d. Prioritization 

e. Discovering the Optimal Sequence 

f. Developing the Roadmap 

 

The final methodology to produce the FABulous consists of the following steps: 

1. Brainstorming: 

a. Current scenario: technology and business 

b. Future scenario: technology and business 

2. Identification and classification of the main existing barriers: legal, technological and 

cultural 

3. Possible steps to move forward from the different perspectives  

4. Final conclusions  

This is the methodology that has been applied to in the workshops organised by FABulous. 

Obviously some aspects have been carefully adapted in the real implementation of the 

workshops. The detailed procedure to gather the information will therefore follow the next 

steps: 

1. Brainstorming: In this stage, the idea is to share amongst the participants the ideas 

and the different visions to define, all together, the current situation of 3D Printing, 

discussing both, the technologic and the business implications. The plan is to agree on 

a collective description of the current scenario. The same exercise is done for the future 

scenario.  

 

2. Identification and classification of the main existing barriers: This phase is 

focused on the identification of the main barriers that actually prevent that 3D Printing 
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technology and business evolve from the current scenario to the future one. It is also 

an important part from this stage to classify in different categories (legal, technologic, 

cultural) the existing barriers, as it can be useful to find the future solution to find these 

hurdles.  

 

3. Possible steps to move forward from the different perspectives: The idea of this 

stage is to find together the ways of jumping the hurdles identified in the previous 

phase. This includes the definition of particular steps for the all the different types of 

barriers: legal, technologic and cultural.  

 

4. Final conclusions: This phase intends to define the final conclusions to define a feasible 

strategy to move from the current situation to the envisaged future situation. The final 

output is the necessary guidelines to define a roadmap that defines the main priority 

axis for 3D Printing technologies. 

 Implementation of Roadmapping Workshops (Phase 2) 

FABulous has implemented workshops in several locations: Bilbao, London, Copenhagen. The 

same structure has been used in all the workshops. This section explains the real methodology 

implemented in the different workshops. This methodology follows the steps previously defined 

but is adapted to the reality of a real situation with several participants. The following 

instructions replicate the scheme and the explanations that the organiser has to coordinate 

the workshop.  

Workshop Guidelines: 

1. Duration and topic 

Total duration: 1 hour (max: 1.5 hrs) 

5 min: FABulous short introduction 

10 min: Status of current 3D Printing ecosystem (Current situation) 

10 min: Future of 3D Printing ecosystem  

35 min:  

- Barriers from the current situation to reach the future 3D printing ecosystem (e.g. 

Adoption, Pricing, Mass production/consumption, etc.) 

- How to handle the barriers and how to move forward given the barriers. 

- Thank you for participation 
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2. Number of participants: 

The lesser the participants, the more the discussion can go in depth. Maximum number will be 

of 15 people. Number of participants recommended: 10 – 15 people. 

3. Materials:  

Some materials those are necessary to facilitate the roadmapping workshops: 

a. Put up 3 sheets that can stick on the wall/whiteboard divided into 3 big columns: 1st 

col: current situation, 2nd col: barriers and how to move forward, 3rd col: future 

ecosystem. 

b. Each person get post it, so they can write their input for the 3 columns 

c. Pens/marker 

d. Attendance sheet 

4. Methodology:  

a. Introduction: FABulous Introduction and purpose of the workshop. 

 

b. Current situation: Ask the participants on the 3D printing situation, and give them 

around 3-5 min to write them in the post it. The last 5-7 min, ask them to tell the story, 

why they think the 3D print current situation is. You can group their input based on 

some categorisation, e.g. competencies, usability, price, quality, availability, etc. (You 

can indicate/write the categorisation on each pot it and group them when you put on 

the 1st column). 

 

c. Future 3D ecosystem: same as b 

 

d. Barriers: There are some barriers mention on the DoW (pages 36 - 37), but you don’t 

mention to the participants, let them find the barriers, and ask them why they think it 

is barrier. Then when they have tell the barrier, then you can share with them, that 

there are identified barriers in this industry. 

 

e. How to move forwards: It will be the most important discussion, because suddenly they 

identify the gap between the current situation and the future, such as education/training 

for capability, IPR/Patent regulation for content provider, etc. 

 

f. Remember you are the moderator, the participants should be the ones who put the 

map, while you are asking them with intriguing questions, and challenge them on how 
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to tackle the different areas. Behind your mind, you know some projects that actually 

will cover the “How to move forward”. 

The FABulous partner who helds and organises the workshop will be the moderator, the 

workshop participants should be the ones who produce the map, while the moderators ask to 

the participants questions, and challenge them on how to tackle the different areas. 

 

Figure 4. Scheme of the workshop methodology 

 

 Compilation of Roadmapping results (Phase 3) 

This section gathers the discussions, results and conclusions obtained in the different 

workshops organised. The practical details can be found in the annexes: 

Bilbao 

1. Current scenario: 

As said, this first point of the workshop is focused on the situation of 3D Printing in the 

current scenario from two perspectives: technology and business. The objective is to 

identify collectively the main points that define the current state of the sector from these 

two points of view. 
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a. Technology (quality, capabilities…): 

 The 3D printing market is mature enough as far as prototyping is concerned. 

 We are now involved in the shift from using prototypes to manufacturing parts. 

 Little diversity. 

 Limitation of professionals. Training needs, change of mentality and 

assimilation of advantages. 

 Two levels, domestic and professional, are right now confused. 

 Dynamic sector, quickly developing sector (size of the parts, precision, speed, 

no. of parts, materials). 

 Reproduction of the traditional sector. 

 Materials; Plastic, metal, ceramic, from the food sector… little diversity at 

present. 

 

b. Business (price, availability…): 

 Nobody knows what the future will be like (almost business). 

 Revolution in traditional manufacturing methods (moulds…) (almost 

business). 

 New business line: redesign of parts having additive rather than subtractive 

in mind. Additive manufacturing. (almost business). 

 Prototyped market. It is mature in relation to offer and demand. Nevertheless, 

it is evolving. 

 Prototyped; orders to internet platforms and businesses. 

 Platform and internet development in 3D printing matters. 

 Characterization of materials. 

 Printing software applications.  

 Interactive design (ergonomics…). 

 Materialization = Demonstrator (medicine…). 

 Development of friendlier tools for 3D design as well as printing. Tool which 

helps designers more effectively. 

 Industrial spare parts or Leisure (with very long guarantee periods). 

 Part redesign versus printing capacity. 

 Parts adapted to you. 

 3D consultancy (materials, technology, design… the cheapest, the quality of 

the part….). 

 Materialization of the parts (it is nowadays necessary to have the parts 

physically in your hands). Shift from the 3D model to the physical model. 

 

 

2. Future scenario: 

This second point is focused on the envisioned future scenario of 3D Printing with a 5 years 

perspective. The scenario is also analysed from two points of view: technology and 
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business. The objective, as in the previous point, is also to identify collectively the key 

issues that will define the state of 3D Printing in the coming future: 

a. Technology: 

 

 Formal training: Creating specific qualifications and including specific courses 

or modules in existing degrees (engineering...). Need to have 3D qualified and 

certified professionals. 

 Investment on material (additive system plus poly-material). 

 New materials; gastronomy, crafts, construction, recycling, biomaterials, 

biocompatibles. 

 Emerging technology, what processes are there? And then each will take a 

stand. 

 

b. Business: 

 

 The design of the parts will be global thanks to the internet (almost business) 

 Poly-material; plastic plus metal (almost business) 

 Strong development in the medical sector (prosthesis...) (almost business) 

 Evolution of the OPEN concept, sharing, change in mentality (How shall I think 

in a different way?). Change of mentality when devising parts. (almost 

business) 

 Development of Open Source files in the cloud, more collaborative 

environment (almost business) 

 Development of new business models thanks to 3D and the internet. 

 New activity and business sectors (toys, food…) 

 Development of e-commerce (creation plus customization). No stock. Using 

the (digital) nets to avoid storage of stocks. 

 Development of solutions linked to sustainability. 

 Development of retail stores, 3D products in retail stores for the general 

public. 

 

3. Identification of barriers: 

The objective of this point is to identify the main barriers or difficulties that for the moment 

impede to advance from the current situation to the envisaged future. There have been 

three type of barriers identified: legal, technological and cultural. The main barriers 

identified for each type are: 

LEGAL BARRIERS: 

 Plagiarism 

 Standards to be updated 
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 Traceability 

TECHNOLOGICAL BARRIERS: 

 Slow development 

 Price. Part / Machinery 

 Little diversity 

 Reliability (process, product…) 

 Lack of information and dissemination 

 Lack of training 

CULTURAL BARRIERS 

 We are 3D but culturally subtractive 

 Assembled manufacturing (plus disassembly) rather than whole or total part 

 The cost of metal parts is high, so the entrepreneur prefers to continue with the 

current technology rather than give way to change. 

 

4. Steps to move forward 

After identifying and classifying the main barriers it is important to propose steps to move 

forward and try to achieve the objectives defined for the near future of 3D Printing, as 

defined in point 2. The steps that should be executed to achieve the objectives for 2020 

are listed in the table below in chronological order:                                                  

BARRIERS 

 

                 NOW                                  STEPS                              2020 

STEPS/INTERNET STEPS STEPS 

 Technological 

surveillance 
 Technological and 

cultural 

dissemination 

 R&D&I involvement 
among segments) 

 Hybridization among 
segments (industry, 
art, fabrication labs) 

 Market maturation 
and settlement 

 Dissemination 

 Segmentation 
 Standardization 

(processes, 

training, laws) 
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London 

1. Current scenario: 

 

a. Technology: 

 

 Desktop printers 

o MultiScanning capabilities 

o Printing of electronics 

o Quality concerns  there’s no standard currently 

 

 FDM/DLP and SLS will be dominant technologies 

 

b. Business: 

 

 Mass market adoption is foreseen by the end of year 2017 

 Increase of interest in the Education field (3D printing natives in few years) 

 Retailers are now stocking – 3D printers will change this habit. Retailers will not 

stock 

 

2. Future scenario: 

 

a. Technology: 

 

 IP issues very important (DRM vs. pirates). 

 There’s going to be printed electronics 

 

b. Business: 

 

 Less waste and less labour 

 Centralised provision of services 

 Everything will be printed 

 Internet shopping of 3DP products (mass adoption of 3DP at home) 

 3DP feeding Big data and social statistics  human decisions will be made upon this 

information too. 

 

3. Identification of barriers: 

LEGAL BARRIERS: 

 Standards to be updated 



 

20 

 Traceability 

 Security 

TECHNOLOGICAL BARRIERS: 

 Slow development 

 Difficulties for fast processing 

 Reliability (process, product…) 

 Lack of information and dissemination 

 Lack of training 

 High price of high speed printers 

CULTURAL BARRIERS 

 We are 3D but SUBTRACTIVE 

 Assembled manufacturing (plus disassembly) rather than whole or total part 

 Lack of culture for end consumer markets 

 Lack of culture for online collaborative work 

 

4. Steps to move forward 

   BARRIERS 

 

NOW                                            STEPS                        2020 

STEPS and the ROLE of Internet 

 Sharing of 
printable content 

 Cloud processing 

for 3D data 
 Brand extension 

of 3D printers 

 
 Facilitating 

consumer markets 
 Online 

collaborative work 

on 3D Files 
 Higher speed 

printers at lower 
cost to be 
available 

 

 Provide security to 
avoid intrusive 

DRM hijack in the 
home 

 Segmentation 

 Standardization 
(processes, 

training, laws) 
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Joint Conclusions 

The participants of the workshops agreed that the 3D Printing market is nowadays mature 

enough in all the technologic development related to prototyping, although there is still 

little diversity. The current state of this sector, as it was agreed by almost all the 

participants, is at this moment shifting from the prototyping market to real manufacturing 

parts and there is certain confusion between the two user levels: domestic and professional. 

To produce this change that goes from prototyping to manufacturing one of the main 

existing hurdles is the limited training of the professionals and the necessity of a deep 

cultural change.  

One of the main outputs of the workshops is that 3D Printing is a dynamic sector that has 

been developing quickly in the last few years. It seems that the evolution points out into a 

new approach based on the redesign of parts having additive rather than subtractive in 

mind. An important modification, from a business point of view, is the growing importance 

of internet in all related with 3D Printing platforms. It seems that it is becoming increasingly 

important to develop printing software applications, as well as friendlier tools for 3D design 

as well as printing, tools, after all, which help the designers to perform their work more 

effectively.  

The future scenario of 3D Printing, as it was agreed by all the participants of the workshops, 

will require formal trainings, creating 3D qualified and certified professionals. It will also be 

important, in the coming future, to invest on new materials, coming from recycling, 

construction or biomaterials. From a strict business perspective, the design of the parts will 

evolve to a global approach thanks to internet. In this sense, there will be an evolution to 

an OPEN concept with a growing importance of sharing applications. More specifically, there 

will be an important development of Open Source files in the cloud, creating more 

collaborative environments. This will probably produce new business models thanks to the 

combination of 3D applications and internet.  

In terms of sectors, the participants of the workshops predict a strong development in the 

medical sector (prosthesis, for example) and other sectors such as toys, for example, as 

well as solutions linked to sustainability and the development of retail stores, in particular 

3D products in retail stores for the general public. Another important evolution, from a 

business perspective, will be the development of e-commerce (creation and customization). 

This will certainly produce business models with no stocks, using the digital nets to avoid 

storage of stocks.  
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A very important conclusion, from a general point of view, is the growing role that internet 

will play in combination with 3D business. The participants in the workshops believe that 

in the duality between the end-user and industrial sector the role of internet will clearly be 

more important in the former. In the industrial applications the manufacturing companies 

will surely be more selective in the use of internet. In any case, the 3D Printing market will 

test in the following years business models in combination with internet, and this 

relationship will have a growing importance creating new paradigms, especially for global 

design.  

 Roadmap Factors and Categories 

Based on the results obtained in the different workshops, where participants identified the 

current and the end states, the input can be classified in 5 different factors. 

1. Competencies 

2. Usability 

3. Price 

4. Quality 

5. Availability 

Competencies is a focus within 3D printing industry, because compared to 2D or traditional 

printing, it involves different kind of know-how, such as 3D modelling or geometry knowledge, 

for example. 3D printing also concerns Usability, since there are still limitations of what a 3D 

printer currently can be used for. This implies materials or dimension of the products produced 

by 3D printers, for example. 

Price is also an important factor in 3D printing, because the cost of producing not only based 

on the cost of the printer. The price of using 3D printers is affected by the amount of time 

needed to design a model, to print the model, and also the material cost. Another factor is 

quality, which defines how well the product is printed by the 3D Printer.  

The analysis can be illustrated using a star diagram, which indicates the current state and the 

end state: 
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As it can be seen in the star diagrams the 5 factors need necessarily to be improved. In the 

workshops the participants have concluded that the competencies, the usability, the quality, 

and the availability are still low and prices are expensive. On the end state, participants believe 

that those factors can be improved, i.e. high in competencies, usability, quality, and availability 

together with a cheaper price. The indications of the diagrams are detailed in the tables below, 

where the content produced in the different workshops is classified following the 5 previously 

defined factors. 

Factors - 
State 

Current State End State 

Competencies 

- It is only for engineer/nerd – 
early adopter 
- Expertise required 

- Too technical 
- Geeky thing 

- Hard to find applications for 
average people 

- Require 3D Modelling skills 
- Looks to techy 

- Easy to make advance objects 

- More 3D graphic jobs 
- Great for repairing parts 

- Software will get better & easier 
to use 
- More school and universities will 

use it for teaching 
 

Usability 

- Mostly 1 color 

- Only for special purpose 
- Show off accessories among 

nerds 
- Nerdy toy 
- Specific for products that 

incorporate 3D printer 

- Can produce consumable stuff 

(soap, plants, food, etc.) 
- Repair stuff 

- Integrated with 
robotics/consumer electronics 

- Extreme customizable of normal 
products 
- Integrated with digital formats 

- More companies will use it for 
prototyping 

- Toy industry will change 

Price - Expensive 
- It will get cheaper and better 

over time for home use 
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- Affordable for business purpose 

but not personal use (used for 
prototyping products) 
- Expensive hobby 

Quality 

- Brittle prints 
- Low Precisions 

- Slow 
- Size of items: small 

- Not good enough 

- Everything could be printed 
- Specialized companies could do 

the printing better 
- Print faster 

 

Availability 
- Not enough models/patterns 
- Lack of materials 

- Printing with different materials 

(wood, metal, glass, etc.) 
- It will be more accessible in 
different type of shops 

 

Based on the input above we can identify that FABulous has to focus in the following areas: 

Factors Recommendation and Focus Area for FABulous 

Competencies 

- 3D printing and understanding of digital manufacturing should 
be part of education system. 3D printing should also be 

available in education institution, such that it will emphasize 
students in creating real-life product and prototype. 

Usability 

- It is necessary to build awareness that 3D printing can 
contribute a positive role in society, such as making a spare 

part. In order to do this, a 3D model should be provided in a 
product, which people can order in their local 3D print shop. 

- Standardization of both hardware and software 

- Easier software modelling tool for customization for non-
professional users 

Price & 
Quality 

- Crowdsourcing of 3D models available to the market 
- Improve performance of 3D printers will make the price lower 

Availability 
- With standardization of hardware, software, and materials, it 

will create better 3D printing supply chain 

 

 Contributions from other partners 

This section gathers contributions from other partners participating in the Work Package. The 

main objective of the section is to collect different views belonging to different sectors: 

Creative industries: 
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Recent progress on 3D technologies has opened new fields of applications in the creative 

industry sector. This implies well-stablished users of 3D technologies such as the film and 

gaming industries to new 3D industry users in the advertising and cultural heritage sector. All 

these sectors have an increasing importance in the European economy. In this sense 3D 

Printing is also an emerging technology for creative industries. The main subsectors belonging 

to creative industries that seem to be more affected for the moment by this growing trend of 

3D Printing are: 

- Architectural 

- Furniture design 

 

Living Labs: 

A living lab is a user-centred, open-innovation ecosystem, often operating in a particular 

geographical concept (city, region…). The concept is strongly based on systematic co-creation. 

In this sense, Living Labs tend to work with user communities, not only as observed subjects 

but also as a source of creation. Living Labs are especially useful to study the adoption of new 

products in an early stage of research, considering all the product life-cycle, from design up 

to recycling. To use an accepted definition, the term ‘Living Lab’ was originally used to describe 

a research facility that tries to overcome the artificial lab-context by providing a laboratory 

with all facilities of a regular home, optimized for multi-day or multi-week observational studies 

of individuals and constructed to resemble a ‘real’ home as closely as possible (Intille et al., 

2005). In Europe this original notion of Living Labs was reinterpreted based on the advances 

in both open and user innovation, and the movement was given a head start by the support 

of EU-policy, especially in the domain of ICTs (Dutilleul et al., 2011). The main advantage of 

Living Labs compared to other innovation infrastructures and approaches is a high degree of 

realism and a high degree of user involvement. This is due to the fact that the user is regarded 

as a partner of the innovation process during which the needs, aspirations, and motives of 

users emerge in their everyday context in an active and iterative manner.  

In this sense, 3D Printing can be especially relevant for Living Labs as in these environments 

this technology can be used for user purposes and applications. The Living Labs can be very 

relevant to simulate real innovation situations. As 3D Printing can have a great impact in user 

applications, apart from industrial cases, Living Labs can play an important role in this sense. 

 

Entrepreneurship: 
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Entrepreneurial talent appears when the economic and social ecosystem offers different 

situations. The growth of employment instability, the gradual decrease of permanent 

employment for other modalities, the trend towards subcontracting staff temporarily and to 

eliminate fixed costs and the increase in outsourcing may bring out an important growth in 

the number of talents who decide to develop their own projects and start a business. Self-

employment or small highly specialized companies are increasingly coexisting with 

multinationals and niche companies all over the world. 

Entrepreneurs have a wide range of groups and profiles but the technical profile has a higher 

percentage of entrepreneurship and success in the development of the idea and therefore 

greater talent searching efforts must be devoted to this profile.  

3D Printing will surely open a new range of opportunities for entrepreneurial talent. These 

opportunities could easily include 3D Printing technology development, but also software 

services related with 3D Printing and with what is around. In this sense, it is expected that 3D 

Printing will provoke an important explosion of entrepreneurship and will reinforce the 

relationships between niche companies, entrepreneurs, multinationals and education 

institutions.  

 

3 OUTPUTS FROM THE ANALYSIS 

 Main conclusions 

After performing the analysis explained in the previous section, the objective of this section is 

to present the conclusions obtained. The main conclusions are subdivided in three different 

subsections that correspond, each one, to the main topics that have defined the FABulous EU 

Open Calls and the FABulous Guide for Applicants. In first place, the FABulous EU Open Call 

Topics will be presented and explained in detail. The next subsection will explain the role that 

the FITMAN technologies have finally played in the FABulous open calls. 

3.1.1 Definition of the FABulous EU Open Call Topics 

The analysis performed has led to the identification of four main challenges or priorities that 

have served to applicants as inspiration for the FABulous EU Open Calls. The idea of defining 

these challenges is not to limit the proposals only to these areas for the development of 

innovative 3D Printing solutions, but to facilitate the innovation. The four challenges described 

in the Guide for Applicants are one of the main outputs of this work. They are listed and 

explained below: 

1. Challenge 1 – Crowd-sourced and Cloud-based Design & Services for 3D Printing: 
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FABulous with this challenge has welcomed new services and applications that improve 

the capabilities of collaboration environments, social networks, digital information 

management and untap and combine in innovative ways people’s talent and knowledge 

with 3D Printing digital information. FABulous welcomes the development of specific 

tools that facilitate innovative design tools, processes and advanced design workspaces 

or enhanced creative digital pipelines. FABulous encourages the development of 

innovative networked collaborative manufacturing services or provision of 3D Printing 

services to consumers and/or industry that take advantage of FI capabilities: 

Relevant FIWARE Assets: FITMAN Virtual Factory SE, FITMAN Digital Factory SE – 

FIWARE GEs – FIWARE Lab. 

 

2. Challenge 2 – Mobile Apps and Services for 3D Printing: 

With this challenge FABulous has welcomed new ideas and services that make 3D 

Printing mobile experiences attractive and easy to use. Innovative services should take 

advantage of mobile devices as central element in the interaction with 3D Printing 

ecosystem. Applications and services could focus on specific steps of the 3D Printing 

pipeline (content creation, content sharing and content printing) or deal with more 

holistic approaches. Innovation could be driven by specific services and apps that deliver 

improvements on mobile device performance for 3D Printing mobile operation and/or 

the innovative 3D Printing mobile service delivery.  

Relevant FIWARE Assets: FITMAN Digital Factory SE – Ficontent Pervasive Games 

Platform – FIWARE GEs – FIWARE Lab 

 

3. Challenge 3 – Manufacturing & Logistics Tools and Services: 

With this challenge FABulous has pretended to include in the project applications that 

deal with the effective management of the 3D Printing life cycle with emphasis on 3D 

Printing process control and optimisation of material – services logistics. FABulous has 

invited to submit innovative services that allow the effective development of 3D printed 

smart objects services. FABulous has also welcomed innovative logistic and 3D Printing 

management services down to the control of the printing process. Innovative services 

should optimise the material consumption and the material flow management but also 

deal with innovative services and applications that deal with effective management of 

smart object service management.  

Relevant FIWARE Assets: FITMAN Smart Factory SE, FITMAN Virtual Factory SE – 

FIWARE GEs – FIWARE Lab 

 

4. Challenge 4 – Advanced Content Management Related to 3D Printing:  

With this challenge FABulous has welcomed innovative applications that improve the 3D 

Printing web experience in terms of content acquisition, storage, publication, sharing, 

edition and printing. FABulous has particularly welcomed innovative services and 

applications that improve the trust and security in 3D printing processes of pre-existing 

3D content. FABulous has also pretended to include sector specific services that mash 

advanced content management services for advanced customer propositions.  
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Relevant FIWARE Assets: FITMAN Digital Factory SE – Ficontent Pervasive Games 

Platform – FIWARE GEs – FIWARE Lab.  

3.1.2 Use of FITMAN technologies 

FITMAN is based on the Future Internet Technologies for MANufacturing industries. Its main 

mission is to provide the FI-PPP Core Platform 10 industry-led use case trials in the domains 

of Smart, Digital and Virtual Factories of the Future. 

FITMAN has 10 trials (4 conducted by Large Enterprises, 6 by SMEs) whose objective is to test 

and assess the suitability, openness and flexibility of FI-WARE Generic Enablers while 

contributing to the STEEP (social-technological-economical-environmental-political) 

sustainability of EU Manufacturing Industries. The use case trials belong to diverse 

manufacturing sectors such as automotive, aeronautics, white goods, furniture, 

textile/clothing, LED lighting, plastic, construction, and manufacturing assets management. 

To accomplish with this objective FITMAN delivers 3 platforms, 15 Specific Enablers and a 

Verification and Validation Framework.  

The aforementioned Specific Enablers cover a wide range of domains within IT for 

manufacturing, from management of virtualised assets to dynamic complex event processing 

and semantic matching. Several SEs are relevant to 3D printing, including the 3DScan SE (for 

image analysis, visualisation and management) and the 3D Web Viewer SE (for collaborative 

editing of 3D virtual scenes). Each of this Specific Enablers is being used in multiple FITMAN 

trials. Details of all these 15 Specific Enablers, including documentation, can be consulted in 

the following link: http://catalogue.fitman.atosresearch.eu/  

In this sense, the FABulous project ambitions to create and support a FI-service ecosystem 

for 3D printing (3DP) technologies that bridges the gap between ICT, Creative and 

Manufacturing Industries. For this reason, FABulous promotes the use and adoption of the FI-

PPP Core Platform, building upon the FIWARE technology, i.e. FIWARE Generic Enablers (GEs), 

Specific Enablers (SEs) and domain specific platforms, in particular FITMAN, and FIcontent. 

The main idea behind this is that FABulous acts as the European 3D printing accelerator aiming 

to nurture the business innovation and web-entrepreneurship ecosystem for 3D printing in 

Europe, bringing together FIWARE assets, infrastructures and investors with innovators and 

entrepreneurs in the field of design, manufacturing, logistics and content-based services. 

FABulous aims at leveraging support services and capacities towards web entrepreneurs and 

business innovators in the field of 3D printing digital businesses. 

For all these reasons, the applicants to the FABulous EU Open Calls have been encouraged to 

through the FIWARE assets (FIWARE GEs catalogue and Use Cases SEs catalogues) and 

explore the ones best matching their project ideas on 3D printing. FABulous has welcomed in 

this sense innovative concepts related to (but not limited to) manufacturing, logistics, media 

and content. Use Case projects such as FITMAN, and FIcontent could provide more options 

http://catalogue.fitman.atosresearch.eu/
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related to 3D printing domain (in terms of technology to be used). So, although it is not 

mandatory, applicants are deeply encouraged to incorporate / build on the FITMAN and 

FIcontent technologies for the development of the 3D printing applications and services, as 

they shall already make use of any FIWARE technology best matching their 3D printing related 

project ideas. 

FITMAN Specific Enablers can be especially useful to complete the innovative solutions 

presented with very specific technologies that can solve intermediate problems or complete 

the solution by improving its capabilities. The idea of using these Specific Enablers is that 

solutions presented that have an interesting idea and technologic core, can gain side 

technologic specifications through integrations with FITMAN solutions.   
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ANNEXES 

I.1 Practical Information of the organised workshops 

I.1.1 Bilbao 

LOCATION DATA 

FIWARE Acceleration Program. 3D printing- FABulous accelerator 

Speaker: Francisco Buján (Carsa) 

   Technical Assistant: Usua Arriola (bizkaia:talent) 

   Session: Workshop and FABulous presentation 

   Date: Tuesday, June 2 

   Location: KABI 612. Business Incubator: Astondo Bidea edificio nº 612, 48160 Derio -   

   Bizkaia (Spain) 

 

  http://kabi612.eus/2015/05/jornada-claves-del-programa-fiware-y-la-aceleradora-fabulous/ 

 

http://kabi612.eus/2015/05/jornada-claves-del-programa-fiware-y-la-aceleradora-fabulous/
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PARTICIPANTS 

Name Family  Names Organization 

Miren Muguruza AGM SOFT 

Adolfo Gago AGM SOFT 

Alazne Alberdi Álvaro MONDRAGON 

Jose Manuel Jiménez Bascones STT SYSTEMS 

Janire Villa ESTI LEARNING 

Rufino Ávila Freelancer 

Iñigo Arrieta BEAZ 

Markel Saenz de Ugarte AJLSA 

Hugo Álvarez Ponga VICOMTECH 

Joseba Sagarna Iturrioz ADDIMEN 

Denise Pradel CPOCONSULTING 

Brigitte Sauvage ADNDESIGN 

Javier Jesús Bustamante Benito THEOPENSHOES 

Javier Finez Ratón BIB 

Alberto Ruiz de Olano Apodaca OPTIMUSCONSULTING 

Fernando Oharriz OPTIMUSCONSULTING 

  Start of the working day: “workshop approach” presentation by Francisco Buján. 

 

  



 

33 

I.1.1 London  

LOCATION DATA 

Funding opportunities for start-ups and SMEs of the 3D Printing sector 

Speaker: Francisco Buján (CARSA) 

Technical Assistant: Tony Fish (FABLAB London) 

Session: Workshop and FABulous presentation 

Date: Wednesday, May 27 

Location: FABLAB London1 Frederick’s Place Off Old Jewry EC2R 8AE, London (UK) 
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PARTICIPANTS 

Name Family  Names Organization 

Neil Gordon 3DISTRIBUTED 

Martin White FABLAB LONDON 

Leah Gordon Independent Curator 

Becky Fishman I CAN MAKE 

Maximillian Doelle KAZENDI 

Meena Teah Freelancer 

Chris James Freelancer 

End of the conference: presentation of the FABulous project and FIWARE by Francisco Bujan. 

 


