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ABSTRACT
After a recent merger, the in vitro diagnostic equipment trade company in Brazil, study object, faces difficulties 

for its logistics flow. The work proposes the application of the DMAIC tools, contained in the context of the six sigma, and 
Value Stream Mapping (VSM) under the lean philosophy perspective in order to identify the focus of waste that can be 
improved, corroborating with lean thinking. Unlike the common application of VSM, used in manufacturing processes, 
this study has its application in a service chain. From the Methodology point of view, the case study uses a qualitative 
approach, having as strategy the bibliographics with a descriptive and explanatory objective. Additionally, it is delineated 
based on the DMAIC cycle to establish the industrial overview and method of conducting the process study, and conse-
quently, the influence on the management by the guidelines and their impact on the management of the work routine. 
Thus, the VSM application is presented to control the flow of distributed inventory parts with the current and future pro-
cess state maps. Finally, the analyzes show the results obtained with the reduction of the waste, from the centralization 
of the company’s inventory.
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1. INTRODUCTION

The scenario of business organizations, regardless of the 
area of activity of the business, permeates a dynamic and 
very competitive reality, with no defined economic bound-
aries, with constant fluctuations in terms of market demand, 
increasingly demanding clients and increasingly restrictive 
local legislations in what concerns to market, quality, envi-
ronment and workers (Oliveira, 2013; Shingo, 1996; Oliveira 
et al., 2011).

With broad-spectrum reach to directly influence human 
behavior, globalization has spurred the emergence of a 
relentless global market scenario. In this sense, in today’s 
competitive world, a kind of natural selection takes care of 
those organizations that have not prepared themselves to 
achieve established goals. This competitiveness in the var-
ious economic sectors has required organizations to seek 
innovations in their management models in order to con-
tinuously increase their ability to respond to the unexpect-
ed crises of the world market or to the opportunities that 
are generated by them (Carvalho, 2011; Leite et Filho, 2009; 
Cruz et Monteiro, 2015).

Succeeding in this context requires that organizations be 
as dynamic as the reality. In this perspective, the adoption 
of lean practices presents itself as an interesting tool for the 
competition. As a result, by adopting process improvement 
practices - mechanisms to obtain more agile flows, optimi-
zation of internal resources and elimination of wastages to 
raise revenue - the companies have an efficacious solution 
to reach a level of excellence and competitive advantage 
(Tapping et Shuker, 2010; Carpinetti et al., 2011; Shingo, 
1996; Bento et al., 2016).

However, empirically, conveying the strategic design of 
the business to operational actions in an organization is 
not a simple task. Depending on the degree of maturity, it 
is observed that companies present substantial difficulty 
in diagnosing and identifying strengths and weaknesses of 
management (Leite et Filho, 2009). 

On the other hand, by redirecting the focus to an analysis 
based on the application of lean methods and tools, in order 
to ensure the alignment of strategic and organizational issues 
with processes and operations, a considerable improvement 
can be achieved in the cultural and organizational environ-
ment of the companies (Calado, 2011; Oliveira, 2013). 

Based on this assumption, through a case study, this 
work’s objective is to apply the tooling framework of the 
Lean and Six Sigma philosophy, in order to map the flow of 
value and improve the control process of entry and exit of 
parts, being applied in a company that markets equipment 
for the in vitro diagnostics market in Brazil.

2. BIBLIOGRAPHIC REVIEW

2.1 Lean Thinking

From a historical perspective, the Toyota Production Sys-
tem or, more recently, the Lean Production System, from the 
second half of the twentieth century, appears to include a 
new set of philosophies and strategies within the inter-cap-
italist scenario, causing a rupture in concepts and manage-
ment models of the period (Corrêa et Gianesi, 1993; Shingo, 
1996; Ghinato, 1997; Slack et al., 2009; Holweg, 2007; Cala-
do, 2011; Pacheco, 2014).

As observed by Calado (2011) and Pachedo (2014), the 
term Lean was originally proposed in the book “The Machine 
that Change the Word” by Womack et al. (1992), where be-
came evident the superiority of the model adopted by Toy-
ota as well as its success in the Japanese industry (Ghinato, 
1997; Holweg, 2007; Calado, 2011; Pacheco, 2014).

Thus, the conceptions of Shah et Ward (2003) define the 
Lean philosophy as a multidimensional approach that en-
compasses a variety of management practices. Focused on 
the flow of activities that add value and that aim to eliminate 
waste, the practice of Lean aims to better meet customer 
demand. Additionally, Shingo (1996) argues that the central 
objective of lean manufacturing is to enable organizations 
to respond rapidly to the constant fluctuations in market de-
mand from the effective reach of the main dimensions of 
competitiveness: flexibility, cost, quality, service and inno-
vation (Shingo, 1996; Shah et Ward, 2003; Machado, 2006, 
Bento et al., 2016).

From the definitions presented, it should be pointed out 
that, although Lean is tooling framework initially emerged 
in a production and manufacturing scenario, more recently 
it is possible to verify that there are variants of the philoso-
phy with several applications, corroborating the definition of 
Shah et Ward (2003).

In order to verify the different approaches of the Lean 
philosophy, the state of the art together with a systematic 
review allowed highlighting what the authors have discussed 
on the subject. Thus, Table 1 summarizes the conceptions of 
the authors studied as well as their respective approaches 
on the lean mentality.

The study on the authors presented in Table 1 shows, ini-
tially, the application of lean in the manufacturing context. 
However, with the maturity of the approach over the years, 
lean philosophy has been gaining strength in other fields of 
application, for example, in product development, innova-
tion, processes, and, more recently, practices for sustainabil-
ity (Holweg, 2007; Pacheco, 2014).
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Table 1. Approaches to the Lean philosophy
Approaches of the Lean Thinking Authors

Lean Production / Lean 
Manufacturing / Lean 
Management

Ohno (1997); Shingo (1996); Monden
(1998); Schonberger (1982); Feld (2001);
Dennis (2002); Liker et Meier (2007);
Bicheno (2004); Womack et Jones (2003);
Keyte et  Locher (2004); Pettersen (2008)

Lean Product Development /Lean 
Product and Process Development 
/ Lean Innovation

Hoppmann et al. (2011); Morgan et Liker
(2006); Schuh (2013); Womack et al.
(1992); Ward et  Sobek (2014)

Lean and Green
Caldera et al .(2017); Fliedner et  Majester 
(2010);Garza-Reyes (2015); Chiarini
(2014); King et  Lenox (2001)

Source: The authors’ own (2017).

On the basis of the exposed arguments, it becomes ap-
parent that the lean mentality sensitizes an extensive field 
of use. Thus, the present work will make use of the lean phi-
losophy in order to map and improve the flow of value of 
the control process of pieces that are sent to the field by the 
company under study, according to Fitzsimmons et Fitzsim-
mons (2014), who reinforce the application transposition of 
lean manufacturing mentality to a service environment.

2.2 Value Stream Mapping – VSM

According to the definition adopted by Calado (2011), 
Value Stream Mapping (VSM) is a visual tool used to map the 
flow of value of a process or operation, whose objective is 
to eliminate waste and identify opportunities (Calado, 2011; 
Wee et Wu, 2009; Rother et Shook, 2012; Slack et al., 2009). 

Thus, the Sundar et al. (2014) conception demonstrates 
that the flow of value can be understood as the set of all 
activities, including those that aggregate or not add value, 
required to transform raw material into finished product 
(Sundar et al., 2014; Rahani et Al-Ashraf, 2012; Rother et 
Shook, 2012).

As noted by Womack et Jones (2003), the essence of VSM 
is to identify and eliminate waste. Moreover, Kerzner (2011) 
raises the seven wastes that should be the focus of a pro-
cess of continuous improvement from Shingo’s point of view 
(1996). Thus, to better understand the concepts presented, 
it is necessary to punctuate the wastes, which are: overpro-
duction, wait, excessive transport, inadequate processing, 
stock waste, movement and defects.

Because the VSM tool provides reliable qualitative anal-
ysis, it also provides the project scope by defining the cur-
rent and future state of the process. In this way, the holistic 
character of the tool allows, when applied methodically, 
providing improvements to the system, allowing mitigating 
the impacts of wastes (Womack et Jones, 2003; Matthew et 
Spedding, 2010).

According to Rother et Shook (2012), VSM is, in essence, 
a language, and like any new language, the best way to learn 
to map it is the exhaustive practice. Still under the authors’ 
conception the initial stages of VSM are presented in Figure 
1, in which the design of the future state as an object to 
project and introduce a lean stream of value is highlighted.

work plan and 
implementation

product family

design of the current state

design of the future state

Figure 1. Initial Steps of Value Stream Mapping
Source: Rother et Shook (2012, p.9).

In this sense, the value stream mapping is an efficient 
tool to identify the opportunities to apply lean techniques 
for process improvements. In view of this precept, the ob-
jective of VSM application at work is to diagnose and identify 
strengths and weaknesses of management in a process of 
logistic flow in the company under study.

2.3 Six Sigma

Historically, the research’s points to the concepts created 
by Motorola during the 1980s. Motorola engineers such as 
Bill Smith, known as the first to use the term sigma, and Bob 
Galvin who acted as the leader of the engineers of the time 
were identified as the precursors of the Six Sigma method-
ology (Matthew et Spedding, 2010; Rezende Júnior, 2015).

However, Pacheco (2014) asks about its true emergence by 
quoting Sharma (2003), who states that its development was 
applied to a solution of business problems by Mikel Harry.

From the statistical point of view, the term sigma is a 
measure of intrinsic variability of a process defined by stan-
dard deviation. In addition, it arises from the relationship 
between the variation of a process or product and the re-
quirements of the clientes (Pacheco, 2014; Rezende Júnior, 
2015). The methodology objective is to reduce defects by 
means of previous internal or external process definitions, 
leading the system to 3.4 defects for every million opportu-
nities (Kerzner, 2011; Matthew et Spedding, 2010). 
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The six sigma process generally follows the principles laid 
down in the philosophy of the DMAIC cycle (Dahlgaard et 
Dahlgaard-Park, 2006). Kerzner’s (2011) approach reveals 
that the application of the DMAIC cycle in six sigma imple-
mentation programs aims to identify the root causes of de-
fects.

In this sense, in a treatment analogous to the Deming 
PDCA Cycle, the DMAIC tool presented in Figure 2, in five 
distinct stages, aims to: define, measure, analyze, improve 
and control the design of the future state of the process, 
corroborating the conception of Rother et Shook (2012).

Figure 2. DMAIC cycle
Source: Adapted from Rezende Júnior (2015).

In considering this perspective, using the DMAIC tool, 
based on the six sigma philosophy aims to outline the im-
provement points in the operational scope, as shown in 
Figure 3, which seeks to highlight the application gap. 
Therefore, the role played by the six sigma as an interface 
between the operation level and operation improvement 
is highlighted in the figure. Thus, the management method 
presented will serve as a model for conducting the analyzes 
of the proposed problem.

Falconi (2013) deals with the management method from 
the point of view of the philosophy of the PDCA Cycle. As a 
way of solving problems, the proposed managerial approach 
encompasses the conception of systemic thinking with inter-
connected factors in the sense that everything that is done at 
any level of the organization to improve it results in changes 
in its standard operating procedures. In addition, in raising 
the positive points of the method, it reinforces that the use of 
tools and technical resources improve it continuously.

Therefore, Figure 3 presents the interconnected actions that 
define the Management System Model and its subsystems: 
Strategic Management, Guidelines Management, Project Man-

agement and Routine Management. However, it is important 
to emphasize that the work will focus on Management by the 
Guidelines and the relationship with Routine Management.

Figure 3. Management system model
Source: Falconi (2013, p.30).

Finally, from the aforementioned conception, this work 
aims at applying the six sigma tool as a way to interface the 
management actions of the guidelines that directly impact 
the processes of the work routine.

3. METHOD

According to Beuren (2006), the case study is important 
for gathering numerous and detailed information with a 
view to learning the wholeness of a situation.

Still on the case study, Gil (2016) characterized it by the 
deep and exhaustive study of one or a few objects in order 
to reach a wide and detailed knowledge of it. Therefore, the 
work is based on a company, object of study that acts in the 
field of commercialization of inputs and equipment for the 
in vitro diagnostic sector in Brazil.

According to Gil (2009), the case study should involve the 
delineation of the problem with an intensive analysis, based 
on the different methods or techniques of data collection. 
Therefore, data collection will be done based on the map-
ping of the value flow of a company’s logistics process, as 
well as the observation and reports of employees directly 
involved with the said sector.

It is also important to highlight that, when corroborated 
with the conception of Hair Jr. et al. (2005) and Gray (2012), 
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the case study uses the observation procedure for its con-
struction and description, as well as the analysis of docu-
ments inherent to the process.

Cooper et Schinlder (2016) corroborate with Gil’s (2009) 
and Beuren’s (2006) conceptions that qualitative research 
encompasses a set of interpretative techniques, data anal-
ysis and data collection, aimed at reaching an in-depth un-
derstanding of a situation. In addition, Cooper et Schindler 
(2016) emphasize that trustworthiness of qualitative data 
with the use of rigorous methodology becomes a reliable 
basis for business decision making.

In this sense, in order to define the design of the research, 
based on the objectives, this work will be classified as a bib-
liographic research with descriptive and explanatory pur-
poses, through a case study and with a qualitative approach, 
with a view to deepening the knowledge about the theme.

Recently restructured by a merger process, it is observed 
that the company has the need to adapt the process of con-
trol of parts sent to the field for customer service. As a re-
sult, it was verified the need to identify the real cause of 
possible restrictions in the flow of the value chain.

Through the concepts presented in the theoretical review, 
it is intended to apply the VSM tool to map and analyze, in 
detail, the steps of the process.

4. CASE STUDY

4.1 Meanings about DMAIC tools

First of all, before inserting the panorama to which this 
work is inserted, it is worth highlighting how the DMAIC 
proved to be an efficient tool for the method of conducting 
the analyzes of this case study. Then, it is emphasized that, 
by using the approaches of the cycle to conduct the ana-
lyzes, a more assertive and concise understanding about the 
processes was obtained.

In this sense, the tool used as a conducting method al-
lowed enriching the way the work proposal was delineated, 
under the justification that the analyzes were conducted 
based on a tool whose effectiveness has academic proof.

As shown in Figure 2, the cycle is composed of five steps, 
they are: define, measure, analyze, improve and control.

Thus, when analyzing the context of the needs of the 
company under the aegis of the first stage, it was possible to 
define the scope of the project with considerable precision.

Likewise, under the support of the second stage, the pri-
ority issues, that is, the deficient processes that could be im-
proved were identified.

Consequently, in the third stage, under a critical analysis, 
it was possible to raise the causes of the problems inherent 
in the process.

Subsequently, the fourth stage, allowed pointing out pro-
cedural changes in order to obtain improvements.

In search of results, the fifth stage, points the monitor-
ing of the inherent variables to the process, completing the 
DMAIC cycle.

Finally, it is emphasized that the application of the DMA-
IC tool in this work goes beyond the standard context and, 
therefore, is not tacit. As a result, it was necessary to point 
out how the use of this tool is inserted in the case study, 
method used for conducting the analyzes.

4.2 Overview

This section intends to insert the context to which the 
tools included in the bibliographic review are applied.

For strategic reasons and, as a way to ensure a competi-
tive market advantage, it is common for organizations to opt 
for the merger process rather than running the risk of having 
their hegemony threatened and losing their market share. 
Nevertheless, it is a fact that incorporation generates signifi-
cant transformations in all the parties involved.

From this point of view, recently restructured by a merger 
process, it is perceived that the company under study needs 
to be improved and adjusted in some of its operational pro-
cesses. In this sense, the focus of this work is the process of 
control of parts sent to the field for customer service.

Moreover, it should be noted that the company operates 
in the service industry in the in vitro diagnostics market, with 
emphasis on the distribution of inputs and equipment. Un-
like a production process, types of processes in service oper-
ations tend to be people-based, rather than product-based.

Thus, increasing market share implies that the organiza-
tion proportionally assumes greater responsibility and com-
mitment to internal processes and operations in order to 
better serve customers, so the tools of lean and six sigma 
philosophies become preponderant to improve the process 
flow.

In addition, the next sections will aim to explore the use 
of the VSM tool for mapping the process steps.
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4.3 Problem Description

4.3.1 Understanding of the logical flow

This section is intended to explore how the steps initiate 
the process under study. In corroborating Falconi’s conceptions 
(2013), the understanding of logical flow is presented as a means 
of synthesizing the overall understanding of the process, as well 
as delineating the field of application of the proposed tools.

In view of the precepts presented here, it is necessary to 
describe how the logistic process of sending of parts hap-
pens. However, in order to know better the problem, how 
it happens, how the constraint affects the flow and what 
should be prioritized for its solution, we establish a logical 
flow, which is presented in Figure 4.

The steps described below can be understood as an oper-
ational routine whose activities must respect a precedence 
relation, that is, an activity must be complete for another 
activity to start.

From a procedural point of view, the company has a ser-
vice team that is responsible for responding directly to cus-
tomer calls. In general, customer satisfaction occurs when 
field technicians are able to service the equipment in loco 
and in the shortest possible time.

The analysis history made by the field technicians has 
shown that, in most cases, the problems are solved by re-
placing the damaged parts; thus, there is a need for an effi-
cient logistics process so as to serve them better.

From this perspective, the analysis of Figure 4 shows that 
the process consists of eight main stages. The sequencing 
of these stages carries the premise that the field technician 
has already diagnosed the customer’s equipment problem 
as well as the part needed to solve it.

Thus, the first stage of the process consists of the report-
ing to the service team with the request of the part needed 
for the service.

Therefore, in the second stage, the services sector con-
sults on the availability in one of the four inventories of the 
group companies. Each inventory is unique to the parts fam-
ily, that is, each inventory stores parts of a particular line 
of equipment. In addition, it is worth mentioning how the 
geographical decentralization of the warehouses affects the 
process, becoming the great restriction of the flow, with re-
flexes in the other stages.

Because of geographic segregation, after checking the 
availability in the inventory - third stage - the information 
should be returned to the services office, where tax manip-
ulations are done so that the shipment can be carried out. 
Note that there is the inconvenience in terms of information 
never being handled in the same place, generating consider-
able waste due to over-handling, as well as the overloading 
of functions with employees.

Subsequently, in the fourth stage, the part is sent to the 
technician, and this transportation can be for the whole 
country. Also in keeping with the segregation of inventory, it 
should be noted that the shipping process can be charged in 
two ways: as to the volume of delivery and as to the distri-
bution of the pieces originate in more than one inventory to 
attend the same order.

In the first case, the excess of movement causes a great-
er dispersion of information, consequently, negatively im-
pacting the volume of deliveries. In other words, logistics 
does not always align the most appropriate strategy for the 
distribution of parts that, for example, are destined to the 
geographically close regions. In the second case, in certain 
circumstances, the same request from the technician is not 
always attended by a single inventory, causing a waste in the 
distribution.

In the fifth stage, once the piece is in hand, customer ser-
vice is done. The technician, in the sixth stage, is committed 
to return the replaced part to the remanufacturing center; 
the return period is seven days.

In the seventh stage, the sorting of the pieces that re-
turn from the field is performed. According to the state of 

Technician 
request

Service 
departmanet

Check 
inventory Transport Customer

service Transport Refurbished 
or discard

Restriction

1 2 4 5 6 7

feedback
8

3

Service 
departmanet

Figure 4. Logical process flow
Source: The authors’ own (2017).
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the component, if it is not possible to remanufacture it, it is 
properly discarded; if it can be repaired, it will be repaired.

Finally, in the eighth stage, after the repair, the part be-
comes part of the company’s stock that centralizes the re-
pair and maintenance of parts and equipment of the group, 
being available to be sent to the field again.

Although the focus is on the logistical process, it is worth 
pointing out that there are also other operational routines 
that are related to the central theme of this work; howev-
er, they do not fit the proposed scope and therefore is not 
mentioned, as, for example, the supply chain. In addition, 
the work will not focus on the external routines, that is, on 
the return of the part to the inventory.

Thus, the next sections present the application of the 
VSM tool for process mapping.

4.3.2 Current State Map

In view of such precept, to understand the current state map 
presented in Figure 5, some considerations are necessary.

First, as this work is an application of a common tool in 
manufacturing processes, it is important that there be a con-
vention on the meanings of the concepts employed.

Typically, in manufacturing processes, the cycle time (C/T) 
and the chengeover time (C/O) variables are defined as the 

production time of a product unit and the production setup 
time, respectively. However, since the production scenario 
gives rise to a service scenario, the takt time concept will 
not be considered.

Thus, for the service chain, the cycle time (C/T) and the ex-
change time (C/O) should be understood, respectively, as the 
time in which the execution of a process activity occurs and 
the time between one activity and another, that is, until the 
later stage begins to treat the actions of the previous stage.

Second, for the analysis of the processing time (sum-
mation of the changeover times) and the service lead time 
(summation of the cycle times), the times from the red high-
light will not be considered, because they do not directly im-
pact the stages of the internal process.

Thus, in order to expose the critical analysis of the map of 
Figure 5, information regarding the cycle time and change-
over time of each step is summarized in Table 2.

Table 2. Summary of current state map times
Stage Description Cycle time (C/T) Changeover time (C/O)

1 Technician request 2 h 40 min
2 Service departmanet 30 min 1 h
3 Check inventory 4 h 1 h
4 Service departmanet 30 min 3 h
5 Transport Variable time 1 h
6 Customer service 8 h 7 days
7 Transport Unvalued Unvalued
8 Refurbished Unvalued Unvalued

Processing time = 6,66 hLead time = 15 h

Source: The authors’ own (2017).

COMPANY - IV

PREVIOUS EVALUATION

COMPANY - I

COMPANY - III

COMPANY - II

CUSTOMER 
DELIVERY

REPLACEMENT ON 
THE CLIENT

REMANUFACTURING

RETURN

SERVICE SECTOR SERVICE SECTOR

C/T = 2 h

C/O = 40 min

C/T = 30 min

C/O = 1 h

C/T = 30 min

C/O = 3 h

C/T = 4 h

C/O = 1 h

VERIFICATION

VERIFICATION

VERIFICATION

VERIFICATION

C/T = VARIABLE TIME

C/O = 1 h

C/T = 8 h

C/O = 7 days

2 h 30 min 4 h 30 min
VARIABLE 
TIME 8 h

40 min 1 h 1 h 3 h 1 h 7 days

Lead time  = 15 h

Processing time= 6,66 h

Figure 5. Current State Map
Source: The authors’ own (2017).
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From the critical point of view, an important aspect to be 
punctuated is the distinction between how the consultation 
is done in each of the stocks. As a rule, the Companies II, III 
and IV, assume greater efficiency from the point of view of 
the parts control, because it has their respective inventories 
in the management software, which speeds up the response 
time. However, Company I does not have the inventory of 
parts in the system; therefore, the consultation is done in loco 
in the inventory of parts, making the process time consuming.

In addition to the above, it is possible to characterize that 
the Companies II, III and IV have an inventory of new parts, 
whereas in Company I the parts can have two classifications: 
quick consultation or slow consultation.

The quick consultation is characterized by those parts 
that are allocated in conventional warehouses, that is, in 
addressed shelves, while the pieces of slow consultation 
are those that also make up the stock, but are allocated in 
equipment that, for some reason, were scrapped and there-
fore are intended for the removal of parts.

Therefore, it is reiterated that, in VMS, when considering 
the cycle time of this step, Company I was taken as the basis 
for the average time among the four companies.

Finally, a cause and effect relationship are established be-
tween the process chain constraint and the steps that do not 
add value, that is, the way the constraint causes negative 
reflexes during the flow, making it inefficient.

In this sense, inefficiency causes waste that affects the 
chain of processes. Negative impacts affect management 
guidelines and operational routines, corroborating Falconi’s 
(2013) conceptions.

In order to eliminate steps that absorb resources, but do 
not add value, retaking the main theme of the study, the im-
pact of the geographical decentralization of invetories as the 
main constraint and fragilizing the elements of the whole 
chain generates waste in the process, such as: the excessive 
movement of information; overloading of the employees in-
volved; and, increased logistics costs.

As a consequence of the segregation of inventories, it is not-
ed that there are impacts of these wastes on the flow of the 
value chain. In addition, the negative aspects generated, either 
in a punctual way in the value chain or in the macro context of 
the organization, compromise its growth in the market.

In this way, the geographical decentralization of invento-
ries, from the macro point of view, generates impacts in the 
context of the organization’s guidelines, such as: customer 
service policy; financial performance; and, organizational 
processes.

Besides, opportunities for improvement based on the es-
tablished analyzes are identified in the next section; conse-
quently, the future state map is proposed.

4.4 Proposal to Improve the Process

4.4.1 Future State Map

Regarding the strategic planning of companies, it is noted 
that, when listing the priorities at the time of the merger, 
the question of geographical location was not considered to 
the detriment of other factors of greater relevance, as for 
example, the know-how that companies had at the market 
before being acquired by the group.

Thus, the lean alternative presents itself as an efficient 
philosophy to propose redefinitions in the functions, depart-
ments and processes of the company, allowing it to contrib-
ute positively to the creation of value and, thus, to elucidate 
the inherent needs of the chain of processes.

Although the VSM application aims to map the process 
to make it leaner, it is noted that the map of the future state 
will continue, according to Womack et Jones (2003), in order 
to eliminate waste, with the same logical flow shown in Fig-
ure 4, but lean.

In this way, Figure 6 represents the future state map as 
the main argument to eliminate residues that affect the cur-
rent flow.

In agreement with the data contained in the map of Fig-
ure 6, Table 3 proposes to synthesize the information perti-
nent to the times of the future state map.

Table 3. Summary of future state map times
Stage Description Cycle time (C/T) Changeover time (C/O)

1 Technician request 2 h 40 min
2 Service departmanet 30 min 1 h
3 Check inventory
4 Service departmanet
5 Transport Variable time 1 h
6 Customer service 8 h 7 days
7 Transport Unvalued Unvalued
8 Refurbished Unvalued Unvalued

Processing time = 3,66 hLead time  = 11,25 h

45 min 1 h

Source: The authors’ own (2017).

The current map approach assumes that the analyzed 
process has times that impact on the performance of the 
routines of the group of companies. Thus, it is evident by the 
analysis that the greatest aggravation falls on step 4, check 
inventory.
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Thus, the main argument of the proposal to mitigate the 
wastes evidenced in the analysis of the map of the current 
state and, consequently, presented in future state map of 
Figure 6 is the unification between the services sector and 
the inventories.

As proposed, the analysis based on the theoretical foun-
dation and perception about the waste of the process it is 
possible to stipulate that, in a centralized environment, the 
stages times will be reduced, according to Table 3.

The best way to understand how the future approach 
differs from the current approach is to analyze the contrast 
between Tables 2 and 3, in which Table 4 is presented. 

Table 4. Comparison between lead time and processing time, 
current and future

Current state map Future state map
Lead time  = 15 h Lead time = 11,25 h 

Processing time = 6,66 h Processing time = 3,66 h 

Source: The authors’ own (2017).

Comparatively, in the current state map, the Lead Time 
and the Processing Time are 15h and 6.66h, respectively. 
Whereas, in the future state map, the Lead Time and the 
Processing Time are 11.25h and 3.66h, respectively. To 
demonstrate the efficiency, it is pointed out that, in the pro-
posed VSM, there is a 25% reduction in the Lead Time, as 
well as a reduction of 45.05% in relation to Processing Time, 
a considerable gain.

In this way, time gains ensure an interesting competitive 
strategy. The main advantage lies in the following reasoning: 
the decrease in customer service time represents billing, 

good reputation, new orders, results for the company, jobs 
and compensation for employees.

Effectively, in relation to the wastes pointed out in the 
analysis of the current state map, there is substantial change 
in the flow of the steps. By eliminating the points that do not 
add value to the process, the goal isto establish a competi-
tive advantage. In addition, the rationale for reducing waste 
is also simple: less waste, lower costs, more positive results 
for the company, more competitiveness, greater chances 
of maintaining and conquering markets, validating the ap-
proach of Carpinetti et al. (2011).

In addiction, from the point of view of logistic gains, in 
view of Ballou’s (2006) approach, the unification of the ser-
vices sector, together with inventories, allows mitigating lo-
gistics costs, such as: transportation, order processing and 
information systems. Thus, in contrast to the absence of a 
logistics strategy, as presented in section 4.3.1, the lack of 
information to control logistic activities generates negative 
impacts that directly influence costs and, consequently, af-
fects the decision-making process.

In line with Falconi’s (2013) conceptions, from the point 
of view of the work routine, the proposal aims to ensure that 
the more transparent the operation, the easier it will be for 
the whole team to share issues in terms of its management 
and improvement, once there was physical centralization of 
the service sector with the inventory. Thus, routine prob-
lems become more evident and detectable, facilitating their 
solutions.

Also, according to the Falconi (2013) concept and the ap-
proach presented in section 2.3, regarding the use of six sig-
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Figure 6. Future State Map
Source: The authors own (2017).
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ma as an interface tool between the work routine and man-
agement by the guidelines - strategic / managerial level, it is 
pointed out that at applying the DMAIC as a practical tool, 
managing the guidelines, the points to be improved in the 
operational scope can be delineated.

Although the conception of the DMAIC cycle inherently 
has a continuous improvement character, which infers an 
ideal vision, it is evident that there is a distance between the 
organizational environment and the ideal scenario, being 
possible to approach it over time. Thus, only under a me-
thodical and relentless application for continuous improve-
ment can one approximate that ideal state.

Lastly, as a result of the identification of the points to be 
improved, the proposal of lean mapping requires a new con-
duct on the part of the company. In this sense, an auspicious 
organizational culture is created, in which the vision of value ag-
gregation is increasingly propagated, thus increasing competi-
tiveness, eliminating waste, reducing costs, increasing process 
efficiency and improving the relationship with the customer.

5. CONCLUSIONS

As noted by René Descartes in his Discourse on Method, 
a complex problem can and must be divided and solved into 
as many smaller parts as possible, so that the sum of the 
solutions of each of these small parts is still equal to the re-
sult of the problem initially proposed (Descartes, 2009; Fal-
coni, 2013).

In consideration of the above approach, the essence of 
this work refers to the detailing of the stages through the 
VSM tool to optimize the time spent on the flow of the lo-
gistics process of sending parts to the field of the company, 
object of this study. It should be noted that the logical flow 
of the process in its eight stages remained unchanged after 
the construction of the proposal.

In this sense, lean mentality can be understood as much 
as a philosophy as a method for planning and controlling 
operations. More recently, global economic dynamism has 
allowed for open precedents, making it possible to explore 
the tool in other fields, other than the usual manufacturing. 
Therefore, this work develops an application focused on the 
service sector.

Complementarely, the value-stream mapping (VSM) and 
six sigma tools are used to support the analyzed application 
context and, consequently, the development of the im-
provement proposal.

It is also reiterated that the state of art analysis of the 
six sigma theory has shown that the use of the DMAIC tool 

in this work is applicable in two contexts: In the first one, 
as a method of conduction for the analysis of the processes 
pertinent to the case study; and, in the second context, as 
a tool for interfacing between the operational routine and 
management by the guidelines, in order to delineate the 
points of improvement in the operational scope.

Thus, at all times, the development of the case study was 
aimed to restrict the overview in which it was inserted, hav-
ing as its objective the mapping of the value flow and im-
proving the logistics process of the parts sent to the field, 
from the perspective of lean and six sigma philosophy.

Finally, the proposal to map the value flow applied to a 
service was proved to be efficient, mainly when analyzed un-
der perspectives other than the usual ones. In other words, 
the auspicious understanding in terms of the theoretical 
tooling, presented by several authors in the literature, al-
lowed us to infer meanings about application and, from a 
critical analysis, the proposal for improvement in said pro-
cess was outlined. In addition, the current state map and 
the future state map are thus understood, when analyzed 
in contrast, as complementary and indispensable to the suc-
cess of the implementation of improvements in the organi-
zation under study.
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