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Abstract 
The article presented the results of the application of lean manufacturing "tools" based on mapping the 

value chain in a large company from the Brazilian steel industry that produces civil construction 

components. The results showed significant cost reduction and a consequent increase in the 

competitiveness of the company. 
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Introduction 

This article applies the concepts of Lean Manufacturing to improve the operational performance 

of a reinforced steel factory located in Juiz de Fora - MG. Initially has been conducted a 

literature review about Lean Manufacturing fundamentals and the tool Stream Value Mapping 

(SVM).  

Based on targets set by the company, the factory team have begun a study on the factory 

using the Lean concepts to identify and eliminate the different wastes on that plant, for this, they 

have applied the tool SVM. Initially main family of goods the offered by the company has been 

defined. 

After this, the team factory have started to define an actual value map, this map has showed a 

lot of wastes that have never identified by the group. In this step a lot of ideas based on lean 

principles started to show up to change this state. Then using ideas proposed by team, goals set 

by the company and concepts of lean manufacturing has been defined the future state map. 

Considering the future state, the team have proposed a lot of action plan to achieve the goals and 

eliminate actual wastes.   

Then the factory team have started to implementing the action plans. They has succeeded in 

implementing every action plans to achieve the ideal state. The next step it has been measure the 

of results cause by these plans, for this, two indicators have been used: productivity and 

inventory levels. The results showed a significant improve in both indicators.         

 

Literature Review 

Soares (2007) relating that Lean Manufacturing began at Japan in a postwar period. This country 

has been destroyed and the Japanese industry had no strength to compete against mass 

production.  Then the Japanese industry had to reinvent the production and this start with Taiichi 

Ohm, an engineering of Toyota Company.  
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Shingo (1996) relating that in a visit on the Ford factory in the United States, Ohm began to 

notice that mass production carried a lot of wastes with it. Consequently Ohm started to think in 

a new production model that try to eliminate every wastes on the company an applied this 

fundamentals in Toyota Motors Company. 

This production model was called Lean Manufacturing by Wamack & Jones (1996). Shingo 

(1996) relating that the first objective of Lean is eliminate every kind of wastes on the company 

to change the business more competitive through good results about innovation, flexibility, cost, 

quality and service. The seven wastes addressed by lean production are proposed in the Figure 1. 

 

 

Figure 1. Seven Wastes (Adapted from Lean Enterprise Institute). 

 

Based on this, Henderson & Larco (2000) defined six fundamentals of Lean Manufacturing 

to guide the implementation. These fundamentals are: environment safe, orderly and clean, just 

in time, six sigma quality, empowerment, visual management and seeking perfection. They are 

bases of lean thinking and are showed in the Figure 2. 

 

 

Figure 2.Fundamentals of Lean Production (Adapted from Henderson & Larco, 2000). 
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Salgado et al.(2009) relating that SVM is an excellent tool to seek, find and eliminate wastes 

on factory based on the Lean fundamentals. Rother & Shook (1999), relating that the steps to 

apply SVM in the factory are: define products to be mapped, draw actual state map, draw future 

map and create action plans. Figure 3 shows the steps of de SVM.     

 
Figure 3.Fundamentals of Lean Production (Adapted from Rother & Shook, 1999). 

 
The factory  

In 2014, the enterprise was the largest producer of long steel in the Brazil, and it is industrial 

operations in 14 countries around the word. More than 45000 employees work in these 

operations. 

This article proposes a survey in one unit located in Juiz de Fora - MG – Brazil, that 

fabricates reinforced steel for the civil contraction. In these operations there is an installed 

capacity of 200 tons of steel per month, work 12 employees, one Chief of Factory, one trainee 

and ten operators. The operations in this unit are guide by the Figure 4. 
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Figure 4.Process flow (by author)  

The senior management of the company selected the most profitable products (Automatic 

products) to improve their industrial process through the lean fundamentals. The company needs 

to improve the productivity and reduce costs to become more competitive in the Brazil market. 

Current and suggested levels of productivity are in Table 1. The suggested levels was proposed 

by the company.  

 
Table 1. Current and suggested levels 

Automatic products Current level Suggested level 

Productivity 288 kg/ton 321 kg/ton 

Inventory 34,6 days 18,9 days 

 

These goals ware a hard challenged for this unit because there weren’t much recourses to 

invest, so the factory team has needed to be creative to achieve this levels. Because of this the 

factory team have decided to used de SVM to propose cheap and efficient solutions.  

 

Applying the lean fundamentals 

Once the team has defined the scope and the goals, the next step has been visit the industrial 

process to found what processes create or destroy value to the costumer.  During the visit, the 

factory team look for wastes based on the 7 wastes and costumers requirements. 
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Then the data observed on the visit have been used to draw the actual state map (Figure 5). 

Analyzing this map, it can be seen a lot of wastes and inefficient process. So the factory team 

have chosen the main problems and has listed theirs in the Table 2. 

 

 

Figure 5. Actual State Value (by author) 
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Once the team has defined the main wastes, the next step has been to propose the future state 

value. So the team have tried to eliminate the main wastes defined in the before step and 

improve inefficient processes, moreover targets set by the company have been used to propose 

the future map. The targets about inventory and productivity are shown respectively in the Table 

3 e Table 4. 
Table 3. Inventory targets 

Invetory 
Current level 

(min/ton) 
Targets (min/ton) 

Raw material 

stock 
5444 (26 days) 3130 (15 days) 

Finished product 

stock 
1587 (7,6 days) 626 (3 days) 

 Work in process 208 (1 day) 187 (0,9 day) 

Total inventory 7239 (34,6 days) 3944 (18,9 days) 

 

Table 4. Processes targets 

Processes 
Current productivity 

(kg/h) 
Targets (kg/h) 

Planilhamento 1000 1000 

Production 288 321 

Binding 13186 13186 

Expedition 1621 1621 
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Total 

productivity 
288 321 

 

Based on these targets, the team has proposed the future state map that is showed in the 

Figure 6. One can notice that all processes have remained on the new map because all of them 

are important to the customers and cannot be eliminated. So to achieve the goals set by the 

company the processes has needed to improve. This has been the next challenge to be overcome 

by team.  

 

 

Figure 6. Future State Value (by author) 

 

Once set the future state, the next step was propose action plans to reach this state. Thereunto 

the factory team have tried to propose simple plans linked to lean fundamentals. This unit 

cannot invest much money therefore the most part of plans was linked to management.  The 

action plans proposed to achieve the future state are shown in the Table 5. 

 

Table 5. Action plans 

Goal Action Plan Lean Fundaments 

Reducing raw 

materials stock 

Restructuring politics of 

raw material stock 
Just in time 

Improuving 

process productivity 

 

Mapping critical process of  

Environment safe, 

orderly, and clean 
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Coaching all staffs the unit Empowerment 

Seeking perfection 

Six sigma quality 
Introducing lean 

concepts on the 

process 

Reducing waste for 

a inappropriate layout 

Modifying little details in 

Layout 
Seeking perfection 

Reducing 

movement Coaching team about 

movement operations 

Empowerment 

Seeking perfection Reducing 

expedition time 

Showing every 

goals 

Showing goals and results 

daily 

Seeking perfection 

Visual management 

 

Recognizing the 

best in their fields 

Recognizing monthly 

operators that reach all goals 

Seeking perfection 

Visual management 

 

Improving machine 

productivity 

Training team in single 

minute exchange of die 

Seeking perfection 

Empowerment 

 

Accompany exchanges of 

shift work - Leadership 

Seeking perfection 

 

Identifying main losses of 

productivity 

Seeking perfection 

 

 

Reducing machine 

setups 

Organizing and identifying 

work tools 

Environment safe, 

orderly, and clean 

Defining needs of work 

tools for every equipment 

Environment safe, 

orderly, and clean 

Reducing finished 

products stock 
Restructure delivery policy Just in time 

Spreading 

knowledge 
Training every operators 

Seeking perfection 

Empowerment 

 

All action plans have been implemented but the factory team have found some difficulties to 

implement plans linked to discipline. Even after trained, the staff continued breaking standards. 

Order to curb this bad behavior, leadership acted rigid way. The results of implementation are 

shown in the next topic. 

 

Results of implementation 

Total inventory result suggests that the Lean Manufacturing practices have been a great tool to 

reduce inventories in the factory. Table 6 shows that the target set by the company has been 

virtually achieved by unit through the action plans proposed. 

Now, it’s important analyzing each result particularly: 

1. Raw material stock: The action plans implemented suggest that new raw material stock 

policy bring good results and the goal has been achieve only upper the control of stock. 
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2. Finished products stock: During the action plans implementation, the factory team has 

realized there was a problem to achieve the targets. Even though factory would achieve its 

deadlines and would deliver the goods on time, the costumer couldn't receive it. Analyzing 

better this issue, it can suggest a reliability problem, because the unit used to expedite the 

goods late, so the costumers still used to anticipate the orders to prevent delays. Then, 

when the factory has started to respect the deadline, the costumers haven’t been able to 

receive the products.   

3. Work in process: This target is too linked to the productivity and as the productivity has 

been improved more than the company suggested, so this goal has been achieved easily. 

Table 6. Inventory results 

Inventory 
Previous level 

(min/ton) 
Target (min/ton) 

Current level 

(min/ton) 

Raw material 

stock 
5444 (26 days) 3130 (15 days) 3068 (14,7 days) 

Finished products 

stock 
1587 (7,6 days) 626 (3 days) 730 (3,5 days) 

Work in process 208 (1 day) 187 (0,9 day) 174 (0,85 day) 

Total inventory 7239 (34 days) 3944 (18,9 days) 3972 (19,05 days) 

 

Total productivity result suggests that the plans bring profit results to the unit, every targets 

set by the company have been achieved. The results about productivity are shown in the Table 7. 

These successful results have made the team thinking more about the numbers and explore 

why this action plans have had this magnificent result. 

Initially, the factory team has thought that the action plans have spent more resources than 

the factory demanded to achieve the targets. But thinking well about it, the staff have realized 

that how the most part of action plans has been linked to managements, discipline and learning, 

they have had an indirect impact on improving all processes. 

Because of this, not only the productivity of production has increased, but also of all 

processes around the production. So the team have realized that Lean fundamentals have started 

to bring good results to the unit.  
 

Table 7. Productivity results 

Processes 
Previous 

productivity (kg/h) 
Target (kg/h) 

Current 

productivity 

(kg/h) 
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Planilhamento 1000 1000 1000 

Production 288 321 345 

Binding 13186 13186 17818 

Expedition 1621 1621 1907 

Total 

productivity 
288 321 345 

 
Lastly the productivity and inventory levels achieved by the unit have been satisfactory to 

improve the unit competitiveness on its marketplace because reduced significantly the costs in 

the industrial processes.  

 

Conclusions 

From the results presented by the application, one can conclude that: 

1. Lean manufacturing might be an excellent philosophy to identify and eliminate wastes 

on the factory. 
2. Discipline and training, in this case, was the most important elements to achieve the 

goals, these elements came from the Lean practices. 
3. Through the thinking lean the unit changed some processes and spent little financial 

resources to achieve the targets.  
4. In this case, Lean practices have shown the way to achieve more productivity using 

fewer resources and reducing inventory. 
5. Stream Value Map has been a great tool to identify what process is really important to 

the costumers. 
6.  Lean fundamentals showed significant cost reduction, increased productivity and a 

consequent increase in the company's competitiveness. 

Lastly this article allows concluding that the practices of Lean proved quite effective to 

increase the productivity and reduce the inventory levels so was proposed by the company. 

 

References 
Henderson, B. A., Larco, L. 2000. Lean Transformation: How to change your business into a lean enterprise. The 

Oaklea Press. Richmond, Virginia. 

Lean Enterprise Institute. Available at http://www.lean.org.(accessed December, 15, 2013). 

Rother, M.; Shook, J. 1999. Learning to see: value stream mapping to create value and eliminate muda. Brookline: 

The Lean Enterprise Institute. 

Salgado, E.G.; Mello, C. H. P.; Silva, C.E.S.; Oliveira, E.S.; Almeida, D. A. 2009. Análise da aplicação do 

mapeamento do fluxo de valor na identificação de desperdícios do processo de desenvolvimento de produtos. 

Gestão & Produção- v. 16, n. 3, p. 344-356, jul.-set. 

Shingo, S. 1996. O sistema Toyota de produção do ponto de vista da engenharia de produção. Bookman, Porto 

Alegre. 

Soares, H. S.G. 2007. Globalização do sistema de manufatura baseado nas estratégias de melhoria contínua em uma 

empresa do setor automotivo. Escola Politécnica da Universidade de São Paulo, São Paulo. 

Womack, J. P.; Jones, D. T. 1996.Lean thinking – Banish waste and create wealth in your corporation. Simon & 

Schuster, New York.  


