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Motivation
This paper is about an artisanal company that uses a totally traditional production and management. This company has not introduced any innovation since its establishment in 1930. The third generation sees the company future compromised, so they have decided to make a technological consultancy on Industry 4.0.
Before start this consultancy process, one must know and understand what artisanal furniture manufacturing really is (Spanish law 1/2014, March 13th, on Crafts of the Region of Murcia). Between its main characteristics, the following are found:
· Manual manufacture in its totality, which means a limited production;
· Basic raw materials usage;
· Individualised final product;
· Based on the competences and knowledge of the artisan;
· Non-industrial production system. Usage of machines and tools excluding processes totally mechanised or automatized. With the predominance of physical and mental work.
In small and medium enterprises, the person establishing it is normally the one dictating the ‘culture’ existing in the company (Tombari & Spinks, 1999; Kropf, 1999; Shabi, 2002). Hence, this person is the one taking the decision of implicating themselves and develop an adaptation culture to Industry 4.0 in their company. This is why the next step must be ensuring that the person in charge of the enterprise and making the decisions is aware and compromised in the modernisation process conducted by the company.
The process of technological consultancy on Industry 4.0 starts with the determination of the company’s mission, vision, values and objectives. In this sense, the establisher and director of the enterprise is normally the one that better knows the business they are developing. Hence, they are the ones to elaborate the mission and establish the objectives more convenient for the organisation (Shane et al., 1995).
Mission: To maintain and promote the furniture manufacture artisan trade in our town/locality.
Vision: To satisfy the needs of customers who are exigent and compromised with the sustainable development. 
Values:
· Crafts: as a way of maintain our identity and traditions. Helping to create new vocations;
· Innovation: helping to improve our products, the clients’ experience and our environment;
· Community: we believe in the importance of collaborating with our economic and social environment, contributing to the growth of local providers;
· Production and responsible consumption: contributing to the consecution of the Sustainable Development Goals (SDG) through the use of raw material coming from forests with PEFC certification;
· Quality and exclusivity of the products.
Objectives: To transform a traditional and endangered business in a XXI century company, allowing its development and growth through the adaptation of new processes and technologies associated to Industry 4.0.
Main weaknesses and threats on the artisanal manufacturing of furniture
· Huge competence from the furniture manufacture industry;
· Clients with total information: they access to the product global supply;
· Immediacy: society is used to receiving the product immediately;
· Tendency to standardisation of designs and products. Homogenisation and absence of differentiation;
· Risk of disappearance of the furniture artisanal manufacture and its negative repercussion on the local community;
· Small size of the artisanal companies, small production capacity and small capability of competing in costs.
Business model
· Furniture manufacture departing from the company’s own designs: the company has a furniture catalogue able to adapt its dimensions and making modifications needed by the client;
· Furniture manufacture departing from designs proposed by the client: the company makes a new design or advises parting from a client petition. The company and the client then work together to obtain a final design.
Proposal/solution
As a result of the technological consultancy on Industry 4.0 applied to this project, the next stage will be to show proposed solutions in different areas or processes. Estimating in each case its viability according to restrictions associated to the characteristics of the ‘furniture artisanal manufacture’ and of the available budget (0.5M€).
1. Design stage
· Artisan own designs: it is necessary to change its format from the paper where they are created to a CAD format. This is done through the 3D modelling software tool. It is possible to improve the client’s experience to check the designs through
· Real photos, 3D designs, augmented reality;
·  Client proposed designs: the client normally provides the artisan with a sketch/photo/CAD file. 3D images are used so that the client and artisan can work together in real time on the internet to define the final design. The process is faster than the previous one since the work is done over a clear image of the product and the changes are made and visualised immediately. After approving the final design, it is time to select the wood and design and surface finish. To do so, a 3D image of the piece of furniture is made so that the client sees the final design. Then they can ask for any change until they are satisfied. 
Final product: the client can choose to receive the final design through real finish images; 3D images where they can enlarge, reduce or flip the piece of furniture; augmented reality to check how they fit in their house; or even a life-size reproduction made by 3D printing.
· Selection of iron fitting, anchorage, accessories, handles, mechanisms, etc.: when there is no option of using commercial elements provided by the main providers, it will be necessary to create oneself the element through the use of the CAD tool. This tool facilitates the design and shows the functioning and adequacy simulation of the piece of furniture. It also allows to transform it to STL format so that it can be sent to be manufactured through the most appropriate 3D printing technique in every technical requirement (resistance, finish, etc.)
Applied technologies
· CAD software on 3D modelling which produces 3D models, infographics, etc.;
· Software to generate augmented reality;
· 3D printing, rapid prototyping, rapid manufacturing;
· Internet so that the client can have access to the designs. Issa.
Advantages 
· Productivity improvement since it allows:
· The creation of plans, designs, accessories, etc. library;
· The reduction of errors (obtaining plans for the final product manufacture);
· The facilitation of the design (better communication with the client);
· The reduction of delivery time (the process from the conceptual design to the manufacturing is greatly reduced);
· The creation of a library of plans allowing the comparison of the products depending on the client specifications. This impacts positively in the productivity improvement (it reduces manufacturing time and error possibilities).
· Client experience improvement (realistic visualisation of the final result of the designed piece of furniture. Infographic, 3D image, augmented reality or even 3D printing.)
2. Production management
Once the final design is confirmed, the 3D modelling software created the manufacture plans to be used by the artisan to make the piece of furniture. Moreover, it allows to create work orders with which the company can study and control production times. Also, it will be possible to determinate the quantity of needed wood, which will facilitate its realisation in an exact way. This also reduces production costs.
With the aim of reducing the use of paper and facilitating the artisan’s access to the atelier plans, they can use a touchscreen where they can also visualise more comfortably the plans. The touchscreen allows more options, such as searching other plans, enlarging them or see with more precision measurements and details.
Regarding product and its components traceability, identifying by barcodes the different parts of the piece of furniture in the production process would be necessary if the atelier were composed by different artisans who divide the work or specialise in determinate tasks. The barcode stickers would be part of the work orders that each artisan obtains at the beginning of their work day.
Applied technologies
· CAD software on 3D solid modelling;
· Touchscreen;
· ERP software, but with the essential modules since this activity is very limited;
· Traceability through barcodes.
Advantages
· Productivity increase due to:
· The reduction of errors since there is a work order and there is the possibility of accessing manufacture plans;
· The correct traceability of the different elements that are being produced in the atelier;
· The reduction of misused time, since all the artisans know what to do and what elements to use.
3. Lean Manufacturing System usage
Establishment of determinate work guidelines such as:
· The manual tools used every day and of reduced size will be carried in a tool belt (measuring tape, pencil, cutter, scissors, glasses, EPI, etc.);
· The manual tools not used every day will be placed in a work bed, perfectly organised. Every time one finished using them, they will be placed in their original place. The name of beds will depend on the number of artisans working in the company. This is done so that there are no difficulties in the access to a tool;
· Regarding the use of varnish, paints and any other type of coating, the security measures for their storage, usage and waste management will always be followed;
· Regarding machine security: the tool machines (saws, lathes, sanders, grinders, etc.) will be located in determinate places and they all will be marked with the CE label. Any person using them will have to be trained in their correct use. Old machines and with no CE label will have to be replaced for those following the regulations;
· Regarding machine maintenance: a machine maintenance process will be elaborated to guarantee their correct functioning and no ruptures;
· Organising the atelier at the end of each day. Cleaning the atelier at the end of the week. In the case of several work spaces, each artisan will be responsible for the order and cleaning of their own work space;
· Process quality control: each artisan will review their daily work to guarantee that they accomplish the quality levels and that there are no errors.
Applied technologies
· Lean Manufacturing Methodology;
· Machine maintenance proceeding.
Advantages
· Productivity increase
· Error and manufacture times reduction (since there is no need of losing time looking for tools, moving around unnecessarily to look for what one needs since almost always the artisan will have it on themselves);
· Materials saving (avoiding tools losses, opening different cans of the same paint or coating, etc.);
· Machine failure reduction (by a correct use and maintenance);
· Accidents reduction (machine security, order, cleaning, training and maintenance);
· Rejection or returns reduction (by the piece of furniture supervision and the guarantee that they leave the atelier in optimal conditions).
4. Sales and marketing
There will be the creation of a website appropriate for the new technologies and implementing HTML5. The website has the mission of being the enterprise image on Internet. It will also be the communication tool with clients and the sales tool.
· Online sale and payment. Furniture designed by the artisan;
· Personalised commissions and online payment. Furniture designed by the client;
· Client access. The client can access to their profile to see the order status, access to the furniture files created in the design stage, send designs to the artisan, have conversations with the designer or artisan, make changes in their design, make consultations, etc.;
· Access to catalogues of furniture made;
· Information about the company, work process, etc.;
· Creation of an Instagram profile where all the designs of the company will be uploaded. This is a tool of promotion and loyalty. Managing the Instagram profile with promotions, etc.
Applied technologies
· IaaS and SaaS;
· HTML5;
· Ecommerce platform B2C;
· CRM;
· Cloud computing;
· Social network: Instagram;
· VPN for remote access of clients to the platform.
Advantages
· Promotion for the company and its work;
· Corporative reputation;
· Advertising and client attraction;
· Client loyalty;
· Broadening of the market accessing to new regions and countries;
· Improving the clients’ experience: better communication, purchase repetition.
5. Administrative management
The company will hire a local consultancy for the electronic administration management. To do so, the artisan will need to have a digital sign and all the necessary requirements that allow the consultancy make the totality of the company administrative processes.
Applied technologies
· Electronic administration (electronic sign, electronic bills, electronic tax declaration, etc.)
Advantages 
· Productivity improvements
· Time saving (avoiding transportation and time can be dedicated to other activities);
· Error prevention (avoiding the artisan to be dedicated to activities that other people are better trained to carry out.)
6. Training
The company makes agreements with local vocational schools for students to make their internships in the company to start their artisan career. In this sense, the possibility of the vocational schools collaborating with the artisan or artisans’ association can be examined. This would create educational resources using TICs (online training, gamification, learning platforms, etc.)
Applied technologies
· Online training platform with digital contents.
Advantages
· Training of future professionals who are the future of the craft.
7. Outsourcing
Administrative management: the outsourcing of this activity will allow the artisan to focus on the production. As it has been stated, production is completely manual and it depends on the artisan’s knowledge.
Sales and marketing: the elaboration of the platform and its corresponding management (contents, social network, etc.) will be conducted by a digital marketing enterprise which will present the artisan the proposals to be conducted in every moment. Clearly, the artisan and designer will have the passwords to connect on the platform to reply to the clients, attach files, define designs, update content, etc. Regarding the social network, someone from the digital marketing company will be the one in charge of it, so this person will need to coordinate with the company.
Rapid Manufacturing: outsourcing rapid manufacturing services to deliver a piece of furniture scale replica when the client requests it. Also used to manufacture anchorages, handles, etc., difficult to find in the market and meant to be built in exclusive design furniture on request of the client.
Conclusions
Creating a design department is a key element to increment the added value of the company products and to adequate to the client 4.0. To do so, it will be necessary to hire a person with the suitable training and to implement 3D design software and augmented reality tools. Moreover, training on ERP usage will be necessary for the person in charge of it. This will allow the company to be able to provide a huge added value to their design and production processes.
Having a collaborator network to develop and maintain the sales and marketing process, Lean Manufacturing consultancy, 3D printing services providers, cloud computing and cybersecurity will allow that the company is not overloaded with more departments and persons. This will reduce the costs of the adaption to Industry 4.0 since the company will have to pay only when one of these outsourcings are hired.
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