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Abstract:
The current industrial competitiveness requires companies to adopt better production
methodologies, in order to reduce costs and maximize profits. This is where the adoption of lean
manufacturing culture in organizations can generate changes in mentality that focus on free
trade of all types of waste, without neglecting the quality. This research aimed to implement the
thinking and principles of this philosophy in a food processing company to use resources
efficiently, reduce costs and generate higher profits. More than performing a process map and
detailed description of key operational processes, three tools of lean manufacturing were used.
With 5s was established a clean and orderly work, with the tool just in time waste of different
nature including cycle time production decreased; and with VSM the value chain and the new
way of working was plotted, without waste.
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Resumen:
La competitividad industrial actual exige a las empresas adoptar mejores metodologías de
producción, con el fin de reducir costos y maximizar beneficios. Es ahí donde la adopción de la
cultura de manufactura esbelta en las organizaciones logra generar cambios de mentalidad que
se enfoquen en el operar libre de todo tipo de desperdicios, sin dejar de lado la calidad. Esta
investigación tuvo por objetivo implementar el pensamiento y principios de esta filosofía en una
empresa procesadora de productos alimenticios para usar los recursos de forma eficiente,
reducir costos y generar mayores ganancias. A más de la realización de un mapa de procesos
y la descripción detallada de los procesos operativos clave, se emplearon tres herramientas de
manufactura esbelta. Con 5s se estableció un lugar de trabajo limpio y ordenado, con la
herramienta justo a tiempo se eliminaron desperdicios de diversa naturaleza entre ellos se
disminuyó el tiempo de ciclo de producción y con VSM se graficó la cadena de valor y la nueva
manera de trabajar de la empresa, sin despilfarros.
Palabras clave: Manufactura Esbelta; proceso; valor; desperdicio; producción.
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1. Introduction
The continuous effort to reduce and eliminate waste leads to maximize productivity, understood as
the ability to use rationally and optimally available resources: human, natural, material, financial,
scientific and technological involved in the generation of value to provide goods and services that
meet the needs of interested parties or stakeholders (Cabrera, 2014).

To measure productivity should relate the units produced with the inputs used for a specific type of
work. Every system is perfectible so it is possible to increase productivity; for this purpose it can be
reduced the resources used while maintaining the same output, another scenario is increasing
outputs while resources remain constant. It is important to say that there can be a combination of
both approaches (Fernández, 2010).

Lean manufacturing had its inception in Japan after World War II. Taichii Ohno and Shigeo Shingo
developed a new production system for the car company Toyota, this unified system of high
productivity and superior quality was known as the Toyota Production System (Krajewsky,
Ritzman, & Malhotra, 2008).

In 1990, James Womack published a book called "the machine that changed the world", here the
phrase "lean manufacturing" was mentioned as the first time, since then, the concept has been
universally accepted (Dailey, 2004) . The adoption of Lean practices has been spread in industries
at all levels (Galindo & Villasenor, 2011).

The main objective of lean manufacturing is the implementation of a continuous improvement
philosophy that allows organizations to reduce costs, improve processes and eliminate waste to
increase customer satisfaction, improve quality, create more efficient machines and labor without
reducing the profit margin. Obviously if there is a high percentage of waste in a production process,
there is a great opportunity for improvement (Rajadell & Sánchez, 2010).

The manufacturing enterprise of this research belongs to the food industry, its processes are not
standardized and documented, in the production phase was identified the presence of different
types of waste that preclude the efficient work and it does not rely on management models that will
raise their competitiveness and profitability.

On the other hand there is difficulty in calculating the quantities of raw materials employed and its
performance related to the units produced as they do not have records of incoming and outgoing
material, this creates ignorance of profits generated and the monetary value that is lost in waste of
material and time.
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Lack of planning, organization and control of the production system generate waste of resources of
all kinds and little use of human talent available (Viteri, 2015).

If this situation continues the company will generate losses due to the low productivity and
competitiveness in the sector in which it operates, the implementation of the principles and ideas of
the lean manufacturing philosophy contribute to the promotion and practice of efficient and free of
waste work at each stage of the production process in order to generate savings of money and
higher production and incomes.
2. Materials and Methods

The type of research used was exploratory, since it was necessary to observe the organizational
environment and its internal functional structure. Descriptive technique and experimental research
was applied to analyze the processes and parts that make up the enterprise; besides it was
employed the method analytic / systemic, studying stages of the production system in a holistic
way.

The first step was to define the activities carried out within the enterprise and their interrelations , it
was identified not only those related to the core operations of the production process but also the
strategic and support ones by means of a process map.

It was detailed the activities of the operational processes that transform raw material, these were
documented as follows:

-

Identification of all the activities performed in the process, in the order they are executed.

-

Verification of human resources involved in each activity.

-

Determination of the symbolism established for each activity (operation, inspection,
transportation, and storage expected).

-

Measurement and record of process time.

-

Communication with all interested parts.

Moreover, there are fourteen tools attached to the philosophy of lean manufacturing, to carry out
this work it was applied three of them: 5 S, just in time and value stream mapping (VSM), they are
presented in Table 1.

The first Lean tool used was 5 S, authored by Hiroyuki Hirano and refers to the creation and
maintenance of cleaner work areas, more organized and safer (Cantú, 2011). Encourages group
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participation of all involved in the process, which improves working environment and productivity
(King, 2005). Figure 1 shows the five issues addressed in this paper.
Table 1. Matrix for the use of Lean Tool (Garro, 2007)
Lean Manufacturing Tools
Results

Reduced
cycle time

Delivery

Quality

Security

Tool
5S

Inventory
reduction

Resource
allocation

X

X

X

X

X

X

Just in time

X

X

X

X

X

Continuous flow

X

X

X

X

X

X

Standardized work

X

X

X

X

X

Foolproof

X

X

X

X

X

X

X

X

X

Leveling (Heijunka)

X

X

Cellular manufacturing

X

X

X

Visual check

X

X

X

Reduction assembly

X

Kaizen

X

X

Pull / Kanban

X

X

Total Productive
Maintenance (TPM)
Value Stream Mapping
(VSM)

TAKT

X

X
X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

* All tools contribute to cost reduction

Seiri

Seiton

(Sort)

(Set in order)

What you need is not
separated

The items are set in
order for anyone to find

Seiso

Seiketsu

shitsuke

(Scrub)

(Standardize)

(Self discipline)

Tasks necessary to clean
the work area

Communicate
operational standards

Verification
procedures

Figure 1: The 5 S (Bauer & De Zarraga, 2012).

5 S methodologies was applied in each of the activities of the transformation of raw materials, and
as a reference was taken the procedure performed by Galgano (2004), presented in Table 2.

Enfoque UTE, V.7-N.1, Mar.2016, pp.1 - 12

5
Table 2. Tools and methodologies of the 5 S
Phase

Methodology

Tools

Seiri (Sort)

-Identify the area of
intervention
-Define separation criteria
-Separate physically useful
from useless material
-Define the frequency and the
optimum amount of use
-Code objectives
-Identify the position of each
target clearly
-Define optimum operating
conditions
-Clean and inspect machines

-Posters

Seiketsu (Standardize)

-Define operating standards

-Procedures

Shitsuke (Self-discipline)

-Define benchmarks
-Make regular checks of the
areas

-Visual Procedures

Seiton (Set in order)

Seiso (Scrub)

-Records

- Color signals
- Codes

- Checklist of cleanup
activities
-Cleaning records

-Check list

The next step was the application of just in time, this industrial philosophy was born as a result of
the precept to reduce waste of all production processes, from procurement of raw materials to the
finished product distribution (Muñoz, 2009). The JIT operation seeks to achieve high-volume
production, using minimal inventories, guided by actual demand (Chase, Jacobs, & Aquilano,
2007) is guided.

The JIT philosophy was applied to detect processes that do not add value to the company, through
the analysis of the seven types of waste: excess of inventory, unnecessary movements, timeouts,
transport, inappropriate processes, defects and overproduction; besides considering the financial
performance and human talent.

Lean manufacturing defines precisely the added value to products through the manufacturing
process (Kamauff, 2010). The last lean tool used was the value stream mapping (VSM) , which is a
highly structured methodology for drawing flowcharts to represent the sequence of activities that an
organization performs to meet the customer requirements and includes a dual flow of information
and necessary resources translated in cycle times and waits (Martin & Osterling, 2014).

The VSM is a systemic tool that allows seeing the set of all processes that add value, not only
helps to identify the waste but the origin. It is a great analysis tool, provides the basis to plan the
implementation of lean manufacturing and helps to design how it should behave the entire
production flow (Ruíz, 2007).
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In order to plot both the current and proposed VSM it was used the corresponding symbols of that
method, and it was followed the next procedure of Martin and Osterling (2014):
-

Icons of supplier, customer and production control were designed and customer
requirements were entered.

-

Production was calculated.

-

Boxes of processes were added in sequence, from left to right.

-

Communication arrows were plotted and it was written down methods and frequencies.

-

The symbols and the number of operators were established.

-

Sites of inventory and demand levels were determined.

-

Cycle time of total value added was calculated and the total processing time.

3. Results and Discussion
In a global way through a process map, it could be determined operational processes or called
value chain; furthermore the strategic and support processes that take place in the enterprise.

The use of the graph in Figure 2 seeks to highlight the intention to work using process
management and focus on the customer who defines the product requirements and on the back
the company makes every effort to meet their expectations.
Strategic processes

Reception
of Raw
Material

Planning and Budget

Operational processes or the value chain
Weighing
Mixing
Moulding
Rising

Baking

Storage

Customer satisfaction

Customer requirements

Direction

Support processes
Staff
management

Inventory
and
Purchasing

Maintenance and
calibration of
Machinery and
Equipment

Cleaning and
Maintenance of
plant

Figure 2: Processes map of the enterprise.

Figure 3 shows a detailed description of the operations involved in the transformation of raw
material set at the factory to obtain the finished product, further describes the material and human
resources involved in the production process; as well as the runtime and the respective control
registers for each operation.
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Processes of the production system
ÍTEM

Activity

Symbol

Description

Registration

Time

Responsible

Make the
order of the
materials and
supplies
needed
Receive the
requirement
and perform
inspection
Mix raw
material
according to
formulation
Transport the
mass to the
moulding
tables
Repose dough
for 10 minutes

Log sheet of
materials and
supplies used

5

Operator 3

Check list

5

Operator 3

Mixer usage
record

5

Operator 1 and

Operations
Checklist

6

Operations
checklist and
time outs record

10

(min)
1
Selection of
materials

2
Reception of material

3

4

5

5

Mixing

Transport to the
place of moulding

Repose

8

9

10

Operator 1 and
2
Operator 1 and
2

Cut and moulding

Round pieces
of bread

Operations
Checklist

10

Operator 1 and

Repose

Repose the
dough

5

Operator 1 and

Leavened

Place the
dough portions
in the
leavened
chamber
Place the
pieces of
dough in the
oven at 220
°C for 20
minutes
Remove
breads from
oven and
place on the
tables
Store breads
at designated
locations

Operations
checklist and
time outs record
Operations
checklist and
time outs record

60

Operator 1 and

6
7

2

Baked

Cooling

Storage

2

2

2

Operations
checklist and
time record

20

Checklist of
operations and
time recording

10

Operations
Checklist

4

Operator 1 and
2

Operator 1 and
2

Operator 3

Figure 3: Flow chart of the process of transforming raw materials

After defining the various processes of the production system, culture 5 S was established, the
results obtained after implementation were the next:


Sort: signs and posters were designed to place the tools used in the production area.
Thanks to this it was possible to identify several objects that are not used and others that
needed to be placed in a suitable location.



Set in order: all the elements of production were organized and ordered according to
codes and delimited areas with different colors.



Scrub: cleaning responsibilities were assigned to the people that work in each area and
records that verify compliance of cleaning schedules were designed.
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Standardization:

each of the processes used to clean and organize each area of

production of bread were documented and standardized.


Self-discipline: This item was performed by putting up posters encouraging the personal
growth. Motivational talks and training were also developed, where the commitment of each
of the workers to the change in mentality was consolidated. Besides responsibilities were
assigned and it was implemented an incentive system that rewards compliance.

To implement just in time, various wastes were identified, Figure 4 shows the results obtained.

Excess inventory

• Overproduction problems were evident, because it has placed little
emphasis on product sales management.
• Excess inventory of work in process was presented which hindered
the flow of the production process.

Movements

• Three people were identified in the production area. Although each
has established its position, the endeavors of the operator 1 and 2 are
not specified, causing unnecessary accumulated movements at the
time each worker has to perform an activity.

Mechanical failure

• Enabled machines, because the maintenance is performed in long
periods of time.

Timeouts

• Surcharge of work to the operator 1, who is responsible for
transferring the material to the weighing and mixing that do not arrive
on time, causing that the operators and the machines do not work at
full capacity.

Materials and
Resources

• The materials used in production at the time of entering the mixing
machine they spill, causing waste of resources.

Transport

• There is no transportation registers of finished work to the place of
sale

Figure 4: Waste within the company

Towards the end of the process, actions were taken to strengthen the achieved situation after the
improvements implemented by acting on the causes of the problems to avoid repetition and
through documental control they are registered to standardize the processes.

The preliminary situation of the production system and the proposal to employ principles of Just in
Time can be seen in the VSM graphs of Figures 5 and 6 respectively.
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Production
Control

Supplier
order

Provider

Weekly order

Raw material
Forecast order

Requisition
shipping

Customer

Daily schedule
Dispatch
programming

RM
Work in process
storage

Work in process
storage

Final product
storage

Total production time: 164 min

1200 breads.

Figure 5: VSM the initial state of the company

Supplier
order

Provider

Requisition
shipping

Sorting of
materials
MPP
MPS

JIT

RM Storage

Production
Control

Weekly order

Raw material

Forecast
order

Customer

Environment control
of production plant

Daily schedule

Disposal of

JIT

Product control
Inventory control

Total production time: 140 min

Change for implementation

1200 breads.

Figure 6: proposed VSM for the company

Table 3 shows the improved time of 24 minutes in the entire production cycle, after implementing
the methodology 5 S and after eliminating all ways of waste and excess of inventory thanks to
principles of JIT in the process of transforming raw materials.
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Table 3: Improving time in the production cycle
Processes

Earlier times
(minutes)

Current time
(minutes)

Improved time
(minutes)

164

140

24

Transformation of raw
material

When comparing the results after the implementation of lean manufacturing philosophy with the
advantages established by Cuatrecasas (2011) in his investigations, the following was obtained:

-

Reduction of 24 minutes in the production process, by eliminating inventory of work in
process, and improvement of organization, allowing greater fluidity in the production cycle
and a more technical and shorter schedule for a better control.

-

Balance durations in each section or process line.

-

Reduction of absenteeism, thanks to the training proposal.

-

Reduction of waste of resources during the productive process.

-

Standardization of procedures.

-

Determination of cycle times and adaptation to demand.

-

Elimination of stored materials that do not add value.

All the benefits discussed above in the first three months resulted in process effectiveness, efficient
use of resources and consequently an increase in sales. The monetary calculation of benefits after
the implementation of lean manufacturing was

$ 9,200; it was obtained thanks to savings on the

adquisition of raw materials, elimination of work in process inventory, delivery at time and more
orders, therefore higher volume of production and sales.

Finally, the cost of implementation of lean manufacturing, which includes staff training,
standardization of processes, maintenance of machines and logistics was $ 5,400.

Table 4 shows the cost benefit that weighted estimated costs against the benefits (Horngren,
Sundem, & Stratton, 2006). It was obtained by dividing the profits for the total cost of implementing
lean methodology; the result of this operation was 1.7 which means that for every dollar invested it
was obtained a profit of 70 cents, so that the investment was justified.

Table 4: Cost / benefit
Details

Quantity

Benefits

$9,200

Cost to implement

$ 5,400

Cost-benefit

1.70
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By using Lean philosophy, benefits that directly affect the value chain were achieved. Time
reduction was effective, staff became more proactive and participatory, and activities that do not
add benefits for the company and customers were eliminated, therefore with the implementation of
the lean manufacturing culture the company is competitive in the long term.
4. Conclusions and Recommendations

4.1. Conclusions

The Lean tools can be adopted and configured to every kind of business according to their needs.
They are not only techniques used in large enterprises, but also can be applied to micro and small
enterprises with favorable economic results.

By applying Lean and eliminating different types of waste could get a reduction of 24 minutes in the
total production cycle.

Lean production promotes the full potential, abilities, skills and commitment of human talent in the
company, at the same time reaffirms the necessity of working by processes and focus on
customer.

The implementation of lean manufacturing cost the company $ 5,400 while profit was

$ 9,200,

therefore it is possible to say that for every dollar that the company spent on implementing Lean
methodology generated a return of $ 0.70.
4.2. Recommendations

It is recommended to use quality management models based on international standards. It is also
advised to incorporate statistical tools for production control.

Generate training programs for members of the organization, so that versatility is obtained, that is
to say staff is trained to perform different tasks; this will contribute to the flexibility of the system
and promote higher levels of participation and motivation.
Maintain commitment and ongoing involvement of high direction in terms of continuous
improvement, so that participative leadership is established by using the principles of Lean
Manufacturing.
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