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Abstract: Process management is important for
optimizing the results of organizations. This study
introduces the Business Process Management (BPM)
and Lean Thinking application in a small business
that provides technical assistance services on
electronic devices. The BPM is a comprehensive
concept that features a variety of process
management solutions and information technology
focused on optimizing results. The methodology was
adapted to the context of the small company studied.
It was made the mapping of the current state of the
process in BPMN, analyzed the problems to identify
its causes, then proposed a new optimized model in
which the processing time is shorter. The comparison
of the results was performed by simulating the two
scenarios in Bizagi Modeler software. According to
the simulation results, the resource wait time has
been reduced from 7% to 1.9% of the total
processing time, while the average processing time
has been reduced by 8 days and 12 hours.
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I. INTRODUCTION

Organizations, especially Small and Medium-sized
Enterprises (SMES), to remain competitive need to
innovate and actively manage their processes in order
to achieve the best results, both financial and
organizational. To meet this need it is necessary to
adapt new administrative models. According to Lima
(2017), many companies are motivated to restructure
their processes, seeking to reorganize and recover
their potential in the market.

It is observed that companies make use of
Business Process Management (BPM) to reformulate
their processes in order to obtain satisfactory results
in their business. The BPM, according to Severo
(2017), has been transmitted in order to understand
end-to-end work processes, organize activities and
improve performance through process orientation.
The authors Jacoski and Grzebieluchas (2011),
conclude that BPM is used as a differential by large
companies and meets the worldwide trend of
managing processes. And that this concept, along
with several other tools like continuous improvement,
Plan, Do, Check, Act (PDCA), Six Sigma, among
others, constitute a way to manage processes.

According to the Instituto Brasileiro de Geografia
e Estatistica - Brazilian Institute of Geography and
Statistics (IBGE, 2018), the Pesquisa Nacional por
Amostra de Domicilios - National Household Sample
Survey (PNAD, 2016) showed that 92.6% of
Brazilian households had cell phones in 2016. This
survey also reported that cell phone was the Internet
access means most used in households, mainly used
to communicate. Today, electronic devices are used
daily by much of the world's population. The media
are increasingly diverse: notebook, tablet, mobile
phones and smartphones; making it a necessity for
much of society.

Thus, the present work is justified by the need for
quality technical assistance, given that customers are
increasingly demanding, seeking to reduce lead time
and excellence in service provision.

In addition, according to Santos and Costa (2016),
for SMEs to remain competitive in the market, it is
necessary to obtain an end-to-end view of their
processes so that it is possible to know what are the
origins of the problems faced by the organization,
which today represent inefficiency in the strategic
processes, either because the nature of the problem is
the lack of managerial vision and the application of
good administrative practices, for not having so many
resources to invest or for the complexity of the
strategic planning tools. Knowing the source of the
problem is crucial, because you can only improve
what you really know and how it is performed.

Thus, the objective of this paper is to optimize the
process of an electronic technical assistance in a
company located in Zona da Mata Mineira. The aim
is to identify waste and opportunities for
improvement in their processes, reducing the time
used from the arrival of the device in the service,
until its return to the customer.

For this, it was necessary to have a vision of the
scenario and current processes of the company
through modelling in order to identify opportunities
for improvement and activities that do not add value
to the customer. Working with Lean Thinking to
increase processing performance. Then, propose a
new model that meets the general objective cited by
this paper. That said, compare the performance of the
two models by simulating processes.
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Il. LITERATURE REVIEW

A. Business Process

According to the Association of Business Process
Management Professionals (ABPMP, 2013), process
can be defined as a set of activities ordered and
integrated for a productive purpose specified by a
customer or market for the purpose of obtaining
products or services.

Still according to ABPMP (2013), “a Business
Process is work that delivers value to customers or
supports / manages other processes. This work can be
end-to-end, cross-functional and even inter-
organizational. The notion of end-to-end work is key,
as it involves all the work, crossing functional
boundaries needed to deliver value to
customers.”(ABPMP, 2013, p. 35).

According to Lima (2017), in the organizations
view, processes are not seen as loose activities and
procedures, but as what should make sense and aim
at the final customer focus, ensuring business
sustainability.

B. Process Management

Working through processes is to have an overall
view of the activities performed in an organization to
identify how those activities add value to the product
or service delivered. According to Cavalcanti (2017),
companies are structured in a departmental view, that
is, each one performs their task individually without
having the notion of the set of activities that generate
the product. In process management, there is a
globalization of all processes and the interconnection
of departments, which ensures customer satisfaction.

a) BPM Life Cycle: The ABPMP (2013) proposes
a typical life cycle for pre-modelledbehavioral
processes that includes the activities: Planning,
Analysis, Design, Implementation, Monitoring &
Control and Refinement; However, it points out that
BPM CBOK is not a prescriptive guide, emphasizing
that this cycle can be found in different ways in the
literature. This same lifecycle model is also found in
the previous version of the ABPMP book published
in 2009.

Bezerra et al. (2018), in a comparative analysis
between various BPM lifecycle models, presented
some attributes that should be associated with BPM
implementation and that it is essential that they
contain the lifecycle used for efficient process
management. These key attributes are alignment with
the organization's strategy; relationship with the
external environment; alignment with organizational
resources and capabilities; activities and tools that
support each phase of the cycle; culture and staff;
information Technology; feedback / continuous
improvement.

According to Milan and Soso (2012), it is
important to use a well-structured BPM lifecycle
model to evolve from departmental to process vision,
so that this model serves the organization's

employees and customers well, adding value to the
business. The author also points out that the life cycle
proposed by ABPMP (2009) is a simple and intuitive
model, being extremely useful for deploying BPM in
an organization.

b) Process Mapping: According to Albertin and
Pontes (2016), process mapping allows a better
understanding of how an organization works through
visual  representation, which  facilitates the
identification of opportunities for improvement and
simplification of activities. Cavalcanti (2017) points
out that process modelling aims to graphically
represent the chain of activities that make up a
process and that the purpose is to provide a simplified
but integrated view, which may contain the inputs
and outputs of the process, the interfaces, the
performers of the activities, or any information
necessary for a predetermined purpose. The author
also states that, due to the complexity of reality, a
model becomes very useful, since it represents a
simplification of this reality, which facilitates the
understanding of what is happening.

According to Back et al. (1998 apud Jacoski and
Grzebieluchas, 2011) for the organization to
implement a proper mapping, it is essential that the
person responsible for modelling knows the process
in detail. In this way, it is possible to know the
methodologies, tools and techniques included in the
process so that the modelling represents its global
vision.

¢) BPMN — Business Process Modelling Notation:
The BPMN is a process modelling notation that was
created in 2004 by the Business Process Management
Initiative (BPMI).

According to Tessari (2008), BPMN has a set of
symbols that allows the creation of models for
communication purposes and business process
documentation. This notation, according to the author,
“was designed to be easy to use and understand and
to provide the ability to model complex business
processes” (TESSARI, 2008).

“Business Process Modelling Notation (BPMN) is
a notation, in which there is a set of rules for
standardizing both business process modelling and
design” (MARANHAO, 2011).

C. Lean Thinking

According to Almeida (2010, apud ANDRADE,
2014) the term “Lean Production” was coined by
researchers from the Massachusetts Institute of
Technology (MIT) in James P. Womack's The
Machine That Changed the World., Daniel T. Jones
and Daniel Roos. The book features the Toyota
Production System (SIT), by the Japanese automaker
that stood out in the 1980s for being a different
production system from those found in the US at the
time.

According to Andrade (2014), the Japanese
realized, after World War I, that it would not be
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possible to make major investments in the face of the
financial crisis in which Toyota was at the time so
they decided to adopt a system that can identify and
eliminate losses to increase productivity.

Although it comes from the auto industry, Lean
can be applied to any business. According to Lopes
(2011), a kind of block has been created between the
industries of other branches to accept that the
technique can be applied in other types of business.
Thinking about ending this block, authors Womack
and Jones (2004) created the book “The Lean
Thinking”, which presented Lean no longer as a
production system, but as a management philosophy
that can be applied to any organization. The Lean
philosophy is based on eliminating waste or activities
that do not add value to the customer. According to
ABPMP (2013), to draw a TO-BE map of how a
process should flow to add value to the product /
service, one of the critical aspects is “reducing waste
related to overproduction, handling, waiting,
transportation, defects, inventory, and worthless
processing (known as the seven basic Lean
waste).” (ABPMP, 2013, p. 238).

1. METHODOLOGY

This work was produced from literature review
and applied in a company that provides technical
assistance services in electronic devices, such as
smartphones, tablets, video games and notebooks.

The organizational context was studied, as well as
the target audience of the company object of study,
its mission and the main problems faced by the
organization. It was made available by the company,
through PDF file, the descriptions of the processes
and subprocesses associated with the management of
Service Orders (SOs). Other material available, also
in PDF, was the satisfaction survey report carried out
in 2017. The study process includes 9 (nine)
employees: 4 (four) technicians, 3 (three) attendants,
and 2 (two) assistants.

The company uses the SHOficina system for SO
management. The SHOficina is an SME management
software focused on the field of support, repair and
maintenance of equipment in general. From it were
extracted SO data from January to December 2018.
The report extracted from this system contains
information such as number of open and closed SOs,
the average time between opening the SO and getting
ready, the time from ready to delivery to the
customer, opening and closing times, peak demand,
device types, etc. Analyzing this report was helpful in
planning and understanding the context of the
organization, opportunities, and even issues it faced.

A. Modelling and Simulation

For the AS-IS and TO-BE process modelling, the
BPMN was adopted and the Bizagi Modeler tool,
which is a process modelling software. The software,
besides being simple, intuitive and totally based on

BPMN, also simulates the processes drawn in it.
During all stages (Planning, Mapping, Design,
Implementation, Monitoring and  Refinement),
process participants were involved.

To perform the simulation of the AS-IS and TO-
BE scenarios, the Bizagi Modeler software
simulation tool was used. So that the two models
could be compared, rules were defined. The first rule
was to have equivalent times for activities. Table 1
describes the process activities and the times assigned
to them in both scenarios. Time was based on on-site
measurements during the activities. For activities that
exist in the TO-BE model but are not in AS-IS, time
was hypothetically defined from the measurements
made in the current model (AS-I1S).

Table 1: Activity Time

CURRENT OPTIMIZED
ACTIVITIES MODEL MODEL
(AS-IS) (TO BE)
Open Service Orders 6m 6m
Analyze SO im
Collect Priority Device - 2m
Collect Priority Device (Quality m
Sector)
Collect Priority Device (Budget) - im
Place Device to Collect an Assistant - im
Place Device to Collect an im
Attendant
Put a device for collection of a
- im
Technician
Return to Custo.mer, Repaired 10m 10m
Device
Return to Customer, Device 5m 5m
Without Repair
Make Device Assessment 3h 3h
Inform Customer that device is om
ready
Inform Customer That Device m
Cannot Be Repaired
Inform the customer about the
K 2m
procedures entered in the system
Inform Customer About Defect and m
Budget
Enter Information on SO 2m
Insert System Process - 2m
Order Parts 10m 10m
Adjustment on Device again 2h 2h
Device Repair 4h 4h
Receive SO and Enter System
. 2m
Information
Receive Customer Response and
. im Im
Enter Data into System
Test Device 1h 1h
TOTAL 10h43m 10h44m

The second rule refers to the assignment of
percentages to the flow divergences, which are
represented by the gateways (drawing a diamond
with an “x” inside). This symbol appears when there
is more than one way to go, but only one is chosen.
All gateways of both the AS-IS and TO-BE models
were assigned the same percentages and all of them
are used in both models. Table 2 shows the gateways
and their respective percentages for the “Yes” path.
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Table 2: Gateways and Percentages

PERCENTAGE TO
GATEWAYS “YES”
Budget? 80%
Authorized Service? 80%

Need to Request Parts? 90%
Device had repair? 80%
Device Had Repair? o

(Readjustment) 90%
Flawless Device? 90%

Finally, the number of inputs that are generated by
the process start event was defined. This number
defines how many times the process will be executed,
in other words, how many devices will enter the
simulated process. The amount of 100 inputs has
been assigned in both scenarios.

IV.RESULTS AND DISCUSSIONS

A. Planning

As already mentioned, the company provides
technical assistance services in various electronic
equipment, as well as being a store. The present work
focused on the critical business process, which is
Service Order (SO) Management.

According to the report provided by the company,
Smartphones represent 60.1% of equipment received
to be repaired. It also fixes Tablets (10.2%), Video
Games (9.6%), TV Receivers (9.2%) and other
electronic equipment (10.9%). Throughout the SO
management process, the devices go through three
sectors of the company: the service, technical
assistance and quality sector. Only service employees
have direct contact with customers and the SO
management system. Over a period of one year, the
company opens an average of 4115 SOs. In 2018
(period analyzed), the company closed 3604 SOs. Of
this total of outgoing equipment, 2341 (65%) were

o - = o Somiae i, -

— s & bs 4
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.

delivered repaired and 1263 (35%) delivered
unrepaired, either because the customer did not
authorize the service after budget or because the
device had no repair. The report also points out that
the average time between opening the SO and its
status being set to “ready” is 12 days and 12 hours
and from “ready” to “returned” is 33 days and 14
hours.

In this phase, the definition and study of the
organizational context, mission of the company, its
values and the definition of the profile of customers
using the services was fundamental. The company
aims to exceed customer expectations regarding the
quality of services. From the facts briefly identified
in this step, it became easier to identify the root of the
problems by mapping the current process (AS-1S). It
is mentioned in BPM CBOK (2013) that the BPM
cycle begins with a planning that provides direction
according to the organization's strategy. In this phase,
goals, methodologies and expectations are also
defined. The company studied aims to reduce
complaints regarding the delay in delivery of
handsets. Analyzing the research and satisfaction
material made in the year prior to the present study,
the main customer complaints are about the non-
compliance with the delivery times of the handsets
and what makes the customers more satisfied is the
good service and quality in the services provided.

B. AS-IS Mapping

In general, the mapped process addresses from
when a defective device comes to service until it is
returned to the customer. The current situation
modelling (AS-IS) was performed in three meetings
based on the testimony of employees and with the
help of documentation provided by the company.
With the information acquired, the AS-1S Flow was
obtained, as shown in Fig. 1. After that, the flow was
validated with the process manager.

Fig 1:AS-1S Model

With the mapping performed, the execution time
of the activities was measured with the help of the

employees themselves. With the measurements, the
average processing time of each activity (previously
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shown in Table 1) was identified, in which parts of
the designed process are the “Waits” and identified
rework, i.e. showed how much the same activity
needed to be performed again. for the same service.
All information was recorded and considered during
the AS-1S analysis.

C. AS-IS Analysis

With the AS-IS model ready it was possible to
have an overview of the activities and their
relationships, thus identifying inefficient points of the
process. It was noticed during the meetings that, on
several occasions, the main problems were due to
excessive waiting during the process as a whole;
failure to communicate between employees or
between the company and the customer; lack of
prioritization to perform the services.

For each activity performed, the SO is subject to
waiting in some way, either due to lack of customer
approval, lack of stock or simply waiting for one of
the employees to be available to proceed with the
process (awaiting appeal). The time waiting for
resource can be viewed for the main activities
described in Table 3. These waiting points have been
mapped and are identified with event timer symbol in
the AS-IS drawing for better viewing. According to
the simulation data, the SO is in the “Standby” state
waiting up to 2 days 11 hours and 36 minutes, which
represents 7% of the total processing time (34d, 16h
and 45m) of the 100 inputs.

Table 3: AS-IS Activities Wait Time

TOTAL TIME
WAITING FOR
RESOURCE
ACTIVITY (HH:MM:SS)
Analyze SO 01:42:17
Make Device Assessment 16:00:52
Order Parts 19:27:59
Adjustment on Device again 04:32:30
Device Repair 17:52:29
TOTAL 59:36:08

The activities described in Table 3 are just where
the waiting points appear in the drawing. “Analyze
SO” is the activity that starts testing devices by the
quality industry; “Make Device Assessment”, “Order
Parts” or “Device Repair” are the activities that
initiate the repair done by technicians in the technical
assistance; “Adjustment on Device again” are the
times the technician needs to repair the same device
for the second (or nth) time.

The process is structured so that only the attendant
has direct contact with the customer, so if the
customer passes any information after the opening of
the SO, which is printed, the information is entered in
the system, but not always reaches other employees
who are in touch with the provision of the service.
This happens because these employees perform their

activities based on what is on paper rather than what
was entered in the system or simply spoken by the
attendant  (updated information). Often this
miscommunication causes the customer's desire for
service not to be fully met in a timely manner. On the
other hand, assistants and technicians have the
custom of writing in this printed SO relevant
information. This information needs to be entered
into the system, but this does not always happen.
When information is on paper only and is not entered
into the system, there is a risk that it will not reach
the customer as the system prints this information
(from the system) on the delivery term (or warranty
term).

The SOs are opened, printed, this paper is placed
next to the device to wait for a technician to collect
and perform the services. After opening each SO, the
devices are placed on hold in the “Authorized” or
“Awaiting Technician Evaluation (Budget)” box. So,
the technicians collect these two heaps of handsets,
make the budget ones first, and then the authorized
ones. There is no prioritization criterion that guides
which device of that mount should be evaluated first
or which service of that mount should be done first.

D. TO-BE Modelling

The TO-BE drawing was prepared according to
the strategy described in section 1V-A and is shown
in Fig 2.

The process was designed so that each employee,
instead of making notes in the printed SO, enter the
information directly into the system and change the
status of the service, generating procedures.
Employees access the information entered in the
system before starting their activities to each SO,
which ensures that if any information coming from
the customer is entered after the opening of the SO,
the employee will know. Another improvement
implemented in the new process is the use of service
prioritization, which has now become possible for all
employees to access the system before starting their
activities. The system itself informs which priority
service according to arrival order and priority at SO
opening time. The system always had this
management function, but it was not used in AS-IS,
as the devices were all collected together, and the
system was not consulted by assistants and
technicians before they began their activities.

Important information is the assignment of
activities. In the AS-IS model, the functions were
divided according to the sectors (pools). This means
that all service sector activities were performed by
attendants, all within service were performed by
technicians, and all in the quality sector were
performed by assistants. In the TO-BE model, an
assistant performs some activities included within the
technical assistance. In addition to supporting the
quality industry, it has the function of performing,
instead of a technician, the activities represented with
a user symbol, as shown in Fig 3. While for activities
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demonstrated inside this pool that do not have this
symbol, can only be performed by technicians, as
shown in Fig 4.

@alizar Pedido

de Peca

Fig 3 Example of activity performed by assistants or technician,
object has a user drawing to differentiate it from other activities.

Fazer Avaliagao
no Aparelho

Fig 4 Example activity performed by technicians only.

Importantly, the number of employees has not
changed. The quality sector, which once had two
assistants, now has only one. The change was local,
at TO-BE an assistant also works within the technical
assistance.

E. Process Simulation

To simulate, we used the business process models
AS-IS and TO-BE. The purpose of the simulation is
to compare the efficiency of the optimized process
with the current process. The simulation tool was
parameterized in both scenarios according to the rules
described in section I11-A.

According to the simulation result, using the 100
inputs, the average processing time was 11 days, 2
hours and 41 minutes in the current model. This
means that in the AS-IS scenario, a single SO takes
an average of 11 days to set to “ready”, which makes
sense to look at the result displayed in the report
extracted from the SHOficina software. The Fig5
shows the simulation of the current process displayed
by Bizagi Modeler software.

The simulation of the TO-BE model using 100
inputs showed an average of 2 days, 14 hours and 40
minutes per SO, demonstrating that the processing
time was reduced. The Fig 6 shows the simulation
result of the TO-BE model.

Gerenca Dribes e Seowen (3265

et 8 Qaihd

[

Instances Instances - ; :
MName Type T Min. time Max. time Avg. time
Gerenciar Ordens oo ece 100 100 7d 3h 24m 30s 12d 8h 8s 11d 2h 41m 155
de Servigo (AS-15)
Fig 5: AS-1S Simulation Result Using Bizagi Software
Instances Instances L . .
Name Type R Min. time Max. time Avg. time
Gerenciar Ordens
de Servigos (TO- Process 100 100 3h 18m 3d 12h 33m 7s 2d 14h 40m 415
BE)

Fig 6: TO-BE Simulation Result Using Bizagi Software

Comparing the result of the two scenarios, it is
observed that the optimized process runs more
efficiently. The TO-BE model processes 8 days and

12 hours faster than AS-IS, confirming agility in
production.
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Another important result to compare is the
waiting time for resources. It was observed during
analysis of the AS-IS model, that of the total time
used, 7% was “Waiting” state. While in the AS-IS
model the total waiting time was 2 days 11 hours
and 36 minutes, in the TO-BE model 14 hours and 4
minutes were obtained as a result. This represents
1.9% of the total time used in the TO-BE model
(30d, 17h and 53m). The Table 4 describes the
differences in waiting time for AS-1S and TO-BE
activities.

Table 4: AS-IS and TO-BE Total Waiting Time

TOTAL TIME WAITING
FOR RESOURCE

(HH:MM:SS)
ACTIVITY AS-IS TO-BE
Analyze SO 01:42:17
Collect Priority Device (Quality Sector) = 4:23:05
Collect Priority Device (Budget) 0:46:47
Collect Priority Device (Quality Sector) < 0:01:33
Put a device for collection of a 00:00:00 0:10:00
Technician
Make Device Assessment 16:00:52 1:21:09
Insert System Process 00:52:01
Order Parts 19:27:59 0:01:00
Adjustment on Device again 04:32:30 1:13:29
Device Repair 17:52:29 5:14:40
TOTAL 59:36:08 14:03:43

Analyzing the times described in Table 4, we can
observe the large time difference, especially in the
activity “Order Parts”. This is because on the TO-BE
model, a technical assistant can order parts.

V. CONCLUSIONS

This work optimized a small business process and
showed that satisfactory results can be achieved
using management tools used in large organizations.
The purpose of this paper was to use BPM concepts
for process improvement, identifying the company's
strategies and aligning the processes with these
objectives. To perform this task, BPMN Process
Modelling and Process Simulation were performed
to measure the results.

In general, the study achieved the objective
mentioned in the work proposal, which is to reduce
processing time for faster service. The SO
management process was analyzed and mapped, so
improvements were suggested through BPM from
the perspective of lean thinking. According to Lean
Thinking, waste should be reduced, and activities
directed to customer needs, making it the focus of
the business process. After mapping the current
process, it was possible to clarify in which points of
the process were the causes of the problems faced by
the company. The proposed transformations in the
new mapped process were aligned with the
company's strategy. Although there were no major
process transformations, it was possible to identify

the causes of delivery delays and eliminate them in
the new model, which has a much greater interaction
between employees, which allowed the reduction of
waiting times and processing through more efficient
communication, service prioritization scheme and
meeting customer needs. From these improvements,
the resource wait time has been reduced from 7% of
total processing time to 1.9% of total processing
time. And the average processing time was reduced
by 8 days and 12 hours.

The most notable academic contribution of this
study is the success of process management even in
small organizations. The work was carried out
following the proposed steps, and no major barriers
were identified, as BPM has a wide range. For future
studies, suggest is using this simulation tool (Bizagi
Modeler) to identify maximum input capacity or
using Bizagi Studio software for a deeper and
broader view of dependencies from one activity to
another.
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