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ABSTRACT 

Nowadays, due to the inherent competitiveness between organizations, the dynamics and 

changing environment in which they operate, the industry faces new challenges. However, quality 

and productivity remain critical factors for business sustainability. In recent years, transformations 

based on Lean methodologies and tools have proven to be quite adequate in solving these critical 

factors, when implemented in any industry. The Viúva Lamego - Ceramics Factory hopes to be 

no exception. With 170 years of existence, this factory now faces the challenge of 70% of its 

orders being special orders, thus demanding from the production process a higher quality and 

productivity. 

The present work presents, after a literature review, a detailed diagnosis of the current 

manufacturing process where the main wastes were identified and characterized. After this 

identification and characterization, improvement proposals were planned and designed, based 

on lean methodologies and tools. Through the consolidation of the improvement proposals, a 

transformation strategy was defined to be implemented, with the aim of meeting the challenges 

faced by Viúva Lamego. 

As main result, it can be highlighted this transformation proposal in the manufacturing process. 

Through a change in the manufacturing layout and implementation of new production 

assumptions, the proposed transformation will allow the creation of a basic planning structure, 

promotes advances in the organization of the plant and help reduce the number of orders 

delivered late. 
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1 INTRODUCTION 

The dynamic, competitive, and changing 

environment between organizations, calls 

increasingly the industry  to produce, in a 

fast and economical way, high quality 

products that correspond exactly to the 

characteristics required by the customer 

(George 2002), which is a huge challenge for 

the production, impelling the industry to find 

new production strategies to compete in the 

market (Chen, Li, and Shady 2010). 

When we talk about artistic industrial goods, 

we are dealing with highly customized 

products. This is how the Viúva Lamego - 

Ceramic Factory fits nowadays. With 170 
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years of existence, the company now faces 

the challenge of 70% of its order book being 

related to special projects, that force the 

company to an extremely efficient planning, 

control and production flow. 

The implementation of lean thinking and 

practices has been presented as a strategy 

to increase productivity, safety and 

efficiency and consequently reduce not only 

the costs associated with waste, but also to 

increase flexibility with customers (Krafcik 

1988; Mazur and Momeni 2019; Shah and 

Ward 2007). 

However, although the Ceramic Industry has 

some success stories with this type of 

transformation, it is still far behind when 

compared to other leading lean industries, 

namely the automotive industry (Kleszcz, 

Zasadzień, and Ulewicz 2019). 

Given the scarcity of literature on lean 

transformation in the ceramic industry and 

especially in SMEs with a high variety of 

products, low volume and order-oriented 

production, this work then contributes to the 

design of a lean transformation proposal in 

this context. 

First the Case Study is presented, then a 

literature review of lean methodologies and 

tools, which also includes studies performed 

in ceramic industries. Third, the 

methodology approach is explained. 

Afterwards, the results and analyses are 

demonstrated, with characterization of the 

process, the identification of wastes and the 

proposals for improvement under the lean 

tools. Finally, conclusions and future works 

are presented. 

2 CASE STUDY 

2 . 1  C O M P A N Y  

Maintaining the historical legacy of the brand 

through close relationships with artists, 

creating unique and individual pieces, is the 

mission of the Viúva Lamego, a portuguese 

factory of ceramic goods. 

Most of Viúva Lamego's clients are directly 

related to the art world. The sales distribution 

/ client typology is elucidative: public art / 

author projects (44%), interior design / retail 

& hospitality (34%), architecture (15%). The 

retail/particular market only represents 7% 

of the company's sales. 

The product catalog is divided into six 

categories: (1) Plain color tile; (2) Painted 

tile; (3) Relief tile; (4) Edges tile; (5) 

Mozarabic tile; and (6) Tile panels. 

Between glazed and painted pieces, the 

main sales are allocated to glazes (55%), 

which can have different formats and 

dimensions. Regarding the origin of the 

product, the custom-made projects (70%) 

are the most sought after by customers 

compared to catalog products (30%). 

The productive process contemplates eight 

phases: (1) forming phase, characterized by 

modeling the ceramic paste to the desired 

format; (2) drying, through a predefined 

temperature curve, the objective is that the 

ceramic paste is dry, ideally with 0% 

humidity; (3) first firing, controlled process 

through a programming of the time and 

temperature variables, taking place during 

72h; (4) choice of chacota - which checks the 

quality of the pieces; (5) glazing, applied, on 

the chacota, the ceramic glass; (6) glass 

preparation; (7) second firing; and (8) choice 

and packaging. At this stage, the pieces are 
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chosen and packed, then directly to the 

finished product warehouse, to be shipped to 

the customer. 

2 . 2  P R O B L E M  

There are three critics problems to solve 

presented by the company:(1) Priority 

Management - The first challenge is 

presented at the beginning of the production 

process, as urgent orders are constantly 

requested from production. Besides this 

factor, the fact that the production presents, 

in its planning, a high variability in the 

different phases of the process, as a result 

of special projects, and the absence of a 

computer program, which helps the planning 

and production control in an integrated way, 

the task of planning and control becomes 

much more complex. (2) Product 

development vs. industrial production - 

Product development is the key to the 

process, since it is the first response of 

production to special projects. This is often 

carried out simultaneously with industrial 

production, i.e. resources are allocated to 

both sides. (3) Difficulties in Production 

Planning and Control - This procedure 

leads to product development and industrial 

production being mixed, resulting in 

development difficulties that later end up 

damaging the production and, consequently, 

the delivery time. 

3 LITERATURE REVIEW 

3 . 1  L E A N  M E T H O D O L O G Y  

In 1990 with the release of "The Machine 

that Changes the World" (Womack and 

Jones 1990), americans Jim Womack and 

Dan Jones combined 100 years of 

principles, revealing to the world Toyota's 

production system until then very little 

known, thus popularizing the word lean. 

Years later, the same authors publish "Lean 

Thinking" (Womack and Jones 1996) with 

the aim of showing that this philosophy can 

be applied not only in the automotive 

industry, but in all industries and sectors of 

activity, since the characteristics of the 

problems are equivalent and transversal. 

At this point the authors present the five 

basic principles of lean thinking: (1) Identify 

value; (2) Map the value chain; (3) Create 

flow; (4) Establish pull systems and (5) Seek 

perfection. 

3 . 2  C E R A M I C S  I N D U S T R Y  

A N D  L E A N  

Traditional production problems in the 

Ceramic Industry have become more and 

more complex, impelling a rethinking of 

operations management strategies (Andrés 

Romano 2001). 

The factors that influence the 

implementation of lean in the ceramic 

industry are: the size of the company, the 

location, the relationship with customers, the 

production system, the labor market and the 

level of modernization. Although large 

companies are recognized as the ones that 

gain the most advantages from the 

implementation of this methodology, the 

interest and success in applying the concept 

has been growing in SMEs (Kleszcz, 

Zasadzień, and Ulewicz 2019). 

For SMEs the main barriers are identified as 

limited human resources, problems with 

planning, especially strategic planning, cost 

implementation, training and problems with 

preparing and maintaining documents. 

Nevertheless, transparency of material flow 

and organizational structure, speed of 
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information flow and decision making, 

personal contacts and strong relationships 

as well as motivation of employees and 

managers are presented as opportunities 

(Kleszcz 2018). 

In Portugal the degree of implementation of 

lean methodologies in the ceramic industry 

is still not very representative, 46% of 

companies do not have any objectives linked 

to the beginning of a lean transformation 

journey, there is a long way to go to make 

companies aware of the associated 

advantages (Ferreira, Amaral, and Oliveira 

2018). 

The Portuguese Association of Ceramic and 

Crystal Industry (APICER) with the CER++ 

Project created in 2018 a Guide to Lean 

Tools, with the objective of making known 

the potential of these tools. Methodology A3, 

5S, SMED, VSM, Kanban and TPM are 

some of the tools presented in this guide. For 

a simplified approach, the guide presents, 

for each one of the tools, its objective, 

application flow, required degree of 

involvement, associated skills, applicable 

registration models, applicable subsectors 

and expected results with its implementation 

(Ferreira and Amaral 2018). In addition to 

the tools listed in this guide, Kleszcz, a 

Polish author with several investigations in 

the area, presents as important tools 5W, 

PDCA and Hoshin Planning (Kleszcz, 

Ulewicz, and Nowakowska-grunt 2013). 

3 . 3  L E A N  S T R A T E G I E S ,  

P R I N C I P L E S  A N D  T O O L S  

VSM is a tool that allows mapping the 

production process or a complete supply 

chain, identifying not only the material flows 

but also the information flows that mark and 

control production (Braglia et al. 2006). 

The Ishikawa Diagram, also known as the 

spine diagram or cause and effect diagram, 

is a tool that allows visualizing possible 

causes for a given problem (Beckford 2002). 

5W is a simple technique developed by 

Taiichi Ohno, whose proposal is to question 

five times "why? (5w, 5 "Why") allowing us to 

find the deepest root of the problem, thus 

helping in the elaboration of the ishikawa 

diagram (Toyota Motor Corporation 2003). 

The Spaghetti Diagram, or spaghetti, is a 

graphic representation technique that allows 

identifying unnecessary movements by 

mapping the movement of people, raw 

materials, equipment and materials 

throughout a process (Brunt 2020). 

A supermarket, is a small logistic warehouse 

next to a work station. In it are stored small 

lots of materials needed for production in a 

certain work area (Peng et al. 2020). The 

FIFO - First In First Out concept is applied, 

that is, the first element to enter a 

supermarket is the first element to leave the 

operator with no doubts about which part to 

use, allowing that there are no parts that are 

forgotten (Abad 2019). 

To understand the implementation of 

supermarkets it is necessary to understand 

the concept of Mizusumashi, occidentally 

known as logistic train. Mizusumashi is an 

internal logistics operator that allows the 

supply of products, materials and 

information to the workstations according to 

the requirements of variety and quantity of 

each (Peng et al. 2020). 

The concept of logistic train arises from the 

adaptation of the Milk Run logistic concept to 
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internal logistics. Milk Run, inspired by the 

delivery route of a dairy, consists of a supply 

system where the supplier is informed about 

the quantity to be supplied by the number of 

empty boxes found at the station. 

Mizusumashi follows a well-defined route, 

both in terms of time and stops, established 

according to the needs of the stations. 

Preventing the operator from being 

distracted by non added value activity and 

waste of movement, facilitating the flow of 

information and materials between the 

different points of the internal production 

chain and foreseeing problems are the main 

advantages of this concept (Monteiro 2014). 

Several studies reveal that of the five senses 

of the human being (Touch, Smell, Vision, 

Taste and Hearing), the one that most helps 

in the transmission of information to the brain 

is Vision (Bean 2013; Melton 2005). This is 

one of the facts that makes visual tools an 

important part of communication in the lean 

process. One of the keys to TPS is that all 

people involved should be able to see and 

understand the different aspects of the 

process at any time (Parry and Turner 2006). 

Visual Management refers to "a way to make 

actions visible in order to improve workflow" 

(Beynon-Davies and Lederman 2017) 

through maps, schematics, flowcharts, 

control sheets, labels, markers, light signs, 

among others (Jaca et al. 2014). 

Obeya, which in Japanese means "large 

room", is one of the ways to assist visual 

management. In this "control room" or "war 

room", the walls are full of graphics, tables 

and other schemes allowing to monitor the 

work, stimulating teamwork and facilitating 

communication between all (Priolo 2019). 

To achieve the Visual Management in all 

productive areas, one of the objectives is the 

visual order This can be achieved through 

the Japanese 5S methodology (Galswoth 

2017). According to Lean Lexicon (Lean 

Enterprise Institute 2014), 5S are "five 

related terms, starting with sound S, 

describing practices in the workplace that 

lead to visual management and lean 

production: (1) Seiri/Sort; (2) Seiton/Set in 

order; (3) Seiso/Shine; (4) 

Seiketsu/Standardize and (5) 

Shitsuke/Sustain.  

4 METHODOLOGY 

In order to achieve the objectives, a 

methodology divided into five stages was 

adopted. In a first stage, in order to frame the 

problem, tried to characterize the company 

as well as the industrial context in which it is 

located. Then, the problem was 

characterized through a macro mapping of 

the production process and the presentation 

of the main problems presented by the 

company. In order to find the best approach 

for the solution of the problem identified. The 

third stage consisted in researching the 

literature in order to make a theoretical 

framework for the problem in question. In the 

fourth stage the proposals for improvement 

were defined, developed and characterized. 

Finally, step five, with the analysis and 

discussion of results. 

5 RESULTS 

5 . 1  P R O C E S S  

C H A R A C T E R I Z A T I O N  

The characterization of the process was 

done based on four mappings: (1) VSM; (2) 

Planning Method Scheme; (3) Meeting 

Structure and (4) Factory Layout. 
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For VSM in a first phase was found the 

family of products to consider. Through the 

ABC analysis the family of Glazes was 

identified as the chosen focus of study. With 

support of data from the manufacturing 

process, VSM was designed. Once a 

complex relationship in the information flow 

presented was identified in the VSM, a 

scheme was designed to better understand 

the planning method. Thus manifesting a 

clear lack of procedure and planning 

objectives.  

The analysis of the daily and weekly 

meetings can reiterate this fact, since their 

objectives are not achieved, and their 

durations are much longer than planned. 

The mapping of the factory layout allowed to 

understand how the equipment is arranged 

on the factory floor and through the spaghetti 

diagram the plot of the different flows of WIP, 

raw materials, consumables, and means of 

transport equipment. 

5 . 2  I D E N T I F I C A T I O N  O F  

W A S T E S  

Based on the diagnosis made through the 

characterization of the manufacturing 

process, the following problems were 

identified: (1) Lack of knowledge of another 

way to operate; (2) Definition of Distorted 

Planning throughout the production process; 

(3) Failure to recognize the importance of 

planning and establishing procedures; (4) 

Lack of a single and complete document with 

all the characteristics of the order; (5) Lack 

of Planning, a clear and unique indication of 

the product to produce, quantity and 

production date in: (5a) Industrial 

Production; (5b) R&D Production; (5c) 

Movements; (6) Lack of Procedures - Clear 

and unique indication of how to perform the 

operation of: (6a) Industrial Production; (6b) 

R&D Production; (6c) Movements; (6d) Daily 

and Weekly Meetings; (7) Technical 

decisions about the commercial team 

without support; (8) Lack of Fixed Location 

of R&D Production; (9) Lack of equipment 

allocated to R&D and (10) No place for each 

thing and each thing in its place. 

The improvement proposals to be 

implemented should be divided into 4 

phases: (1) The first phase aims to 

familiarize management and operational 

teams with lean concepts. To do this, the 

different teams should be introduced to the 

main lean concepts, through specific 

sessions and follow-up on the shop floor. 

With the creation of the Obeya room and the 

follow-up map, the teams will start to 

familiarize themselves with the concepts, 

especially with the benefit that visual 

management brings. (2) In a second phase 

the aim is for the teams to produce all the 

tools they will implement, in a third phase. In 

the perspective of factory layout should be 

confirmed with the teams the new factory 

layout in order to meet the future state VSM. 

At this point, for the production planning axis 

must be defined what is, for the team, the 

production planning and must also be 

created the structure of production orders - 

which contain all the information necessary 

for a particular team to know what to do each 

day. In the case of Research and 

Development, the engineering Checklist 

must be designed and validated. (3) The 

third phase, then, contemplates the action. It 

is planned the occurrence of 5S Layout 

where it will be made a general arrangement 

to the factory and changed the factory 



7 
 

layout, for this to all employees must be 

focused on the day, thus forcing the 

production to be stopped. Based on the 

current situation, it is expected that two days 

of work in 5S mode will be necessary. The 

logistic train should also be implemented 

during this phase and the production cell for 

R&D should be created. As for production 

planning, the new meeting scheme should 

be implemented, and the weekly planning 

should start. (4) The fourth phase consists in 

the application of the Kaizen concept to all 

workstations, since at this stage the layout 

will already be as planned, as well as the 

monitoring and control of the new tools and 

methodologies. 

When the four phases are completed, the 

lean transformation project will be 

completed, and it is expected to have 

achieved the expected results. 

6 CONCLUSIONS 

The customers' demands on delivery time 

and demand for customized products in 

recent years have led several companies to 

seek to improve their processes. The 

Ceramic Industry, in which the company 

under study, Viúva Lamego, is inserted, is no 

exception. Considered in the market as a 

factory that responds to artists' requests, it 

has become aware of the need to evaluate 

its manufacturing process to find a way to 

improve it. A project was thus developed 

with the intention of proposing improvement 

solutions.  

In a first phase and based on the main 

problems presented by the company, a 

bibliographic review was carried out in order 

to make a theoretical framework for the issue 

under study. Despite the scarcity of literature 

on lean transformations in the ceramic 

industry, the characteristics and positive 

results of such a transformation in other 

industries, led to it being a subject 

investigated for this case. 

A detailed diagnosis of the manufacturing 

process was then carried out in order to find 

the root causes for the challenges presented 

by the company, and thus be able to find 

strategies and methodologies to reduce or 

even eliminate them. The VSM designed 

made it possible to identify two main wastes: 

an excess of information exchange between 

process phases and a high WIP, resulting in 

a Lead Time where only 35% corresponds to 

value added activities. Based on this waste 

it became relevant to better analyze the 

communication model between the different 

phases of the process and the material flows 

on the shop floor. The design of the planning 

models and the description of the meetings 

allowed to understand the gaps in the 

process focusing mainly on the methodology 

and planning deficit. Through the spaghetti 

diagram it was possible to conclude the 

storyline of material flows and no fixed 

locations for the storage of WIP, 

consumables, means of transportation and 

raw materials. The Ishikawa diagrams 

allowed to organize the information to better 

enumerate the root causes of the identified 

problems. 

In order to find a solution, a VSM of a future 

situation was proposed, which intends to 

address the problems identified, being 

supported by a new layout and new 

production assumptions. Creation of an 

Obeya Room change of the meeting 

scheme, implementation of production 

planning and weekly movements, change of 
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the manufacturing layout, creation of a 

production cell for R&D and introduction of 

an engineering Checklist are the proposed 

changes. Thus allowing to obtain very 

positive results in the different KPI. 

Thus, future developments should focus on 

the implementation of this Lean 

transformation project, paying special 

attention to critical success factors: (1) 

Resistance to change; (2) Awareness of a 

common goal; (3) Equipment status; (4) Use 

of the Obeya Room; (5) Updating of 

documents prepared; (6) Long-term 

planning; (7) Logistics train route; (8) KPI 

analysis period. 

It is concluded that the implementation of 

this project will allow to interpret the real 

impact of a transformation of this type in the 

ceramic industry. Based on the work 

elaborated so far, the expected results are 

quite positive, reiterating then the initial 

question: Yes, a Lean transformation can be 

the starting point for the improvement of a 

productive process, as is the case of the 

Viúva Lamego ceramic factory. 
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