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TOTAL QUALITY MANAGEMENT:  
THE CASE OF AN ELECTRICITY DISTRIBUTION COMPANY

ABSTRACT
Goal: this research aims to deploy TQM in the new customers area of an electricity dis-
tribution company, located in Campos dos Goytacazes (Rio de Janeiro), based on three 
management pillars: guidelines, processes and routine.
Design / Methodology / Approach: the nature of this work is applied research, with a 
qualitative problem approach, characterized as exploratory, using case study as a techni-
cal procedure, with data collected between april and september of 2015.
Results: the performed methodology allowed a reduction of both “orders after deadline” 
(12%) and “unproductive visits” (22%) indicators.
Limitations of the investigation: the research presented limitations, first, because of the 
resistance of some employees during the tools implementation and second, the method-
ology was implemented only in a sector of the company.
Practical implications: the study was based on indicators and targets already used by the 
company. It was proposed and implemented an anomalies analysis and tools such asthe 
PDCA cycle, Pareto and Ishikawa diagrams, 5W1H, and Standard Operating Procedures. 
Originality / Value: there is little research with emphasis on TQM, especially when refer-
ring to an analysis using three levels of management (guidelines, process and routine) in 
the Brazilian electricity sector.

Keywords: Production and operation systems management; Electrical energy; Quality 
tools.
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1. INTRODUCTION

In the context of the Brazilian Electric System, the Nation-
al Electric Energy Agency (ANEEL) is responsible for regulat-
ing and monitoring the agents responsible for the activities 
of generation, transmission, distribution and sale of electric 
energy (ANEEL, 2012). By means of regulation, ANEEL lays 
down conditions for which these services are provided to 
society with quality, safety and under fair rates. The super-
vision of electric energy services, held directly by ANEEL or 
State regulatory agencies, aims to verify the legal and con-
tractual commitments fromcompanies of the electricity sec-
tor, in order to assure to society that services are provided 
with the agreed quality, cost, schedule and safety. ANEEL 
monitors the quality of electric energy supply with pre-set 
indexes, according to the characteristics of each concession 
area (ANEEL, 2012).

The perception that quality would be the best approach 
to achieve the desired results came from the middle of the 
20th century, when the need for greater quality control in all 
processes and activities of the companies was noted. There-
fore, Total Quality Management (TQM) has emerged as an 
approach to engage the company as a whole, in order to un-
derstand the activities in a systemic and individual way for 
application of new tools (Banuro et al., 2017).

The implementation of TQM aims to produce goods and 
services, integrating the vision of internal and external cli-
ents, by means of strategic planning (Androniceanu, 2017; 
Chao et al., 2015). However, the commitment and involve-
ment of senior management are essential to unfold strat-
egies at both tactical and operational level (Obeidat et al., 
2016).

The management by guidelines is a tool that enables se-
nior management to monitor the spread of strategic goals, 
having as evaluation parameter a set of indicators and tar-
gets that are deployed from top management to factory 
floor (Andrade et Roseira, 2017; Chiarini, 2016; Nicholas, 
2016). 

The use of indicators enables a measurable analysis of 
processes within the standards set by senior management 
through management by processes, which is a methodology 
that allows a continuous evaluation of the processes, aiming 
to maintain control items within the previously established 
standards (Aquilani et al., 2016).

One of the great barriers to achieve high quality is the 
so called anomaly, which is an event that escapes from the 
standard to be followed, where no value is added to the ac-
tivity, leading only tocosts tothe company. To remove this 
barrier from the processes, a constant search for activities 
standardization is required, being the routine management 

methodology the best strategy for success, because it is an 
instrument that informs the goal and procedures, respec-
tively end and means, for carrying out the activities, so that 
each employee has awareness of the responsibility for the 
results of his work (Bráz et al., 2016; Pereiraet Sales, 2015).

Thus, management by guidelines, management by pro-
cesses and routine management are strategies that allow 
the TQM implementation. There is an integration between 
them, joining efforts of improvement and goals deployment 
mechanisms within the organization (Gupta et al., 2016; 
Manhas et al., 2015; Nicholas, 2016).

The Statistical Yearbook of Electric Energy presented a 
growth in Brazil of 3.2% in 2014 when compared to the pre-
vious year and 14.61% when compared to the year of 2010, 
ranking the seventh among the ten countries with the larg-
est electric energy consumption (MME, 2017). These data 
show an expansion in the sector and the need for an effi-
cient public service delivery and with quality to meet popu-
lation needs. The implementation of TQM allows to identify 
possible causes that interfere with the services execution, 
provide potential solutions, streamline services requests, 
standardize activities execution and train employees to op-
erate according to standards, ensuring consumer satisfac-
tion and the continuous improvement of processes(Khanna, 
2010; Oliveira et al., 2015).

Due to the reasons mentioned above, this study aims to 
deploy Total Quality Management (TQM) in the new cus-
tomers’area of an electricity distribution company, located 
in the municipality of Campos dos Goytacazes, based on 
three pillars: management by guidelines, management by 
processes and routine management.

This paper is structured in four sections, the first present-
ing the introduction and purpose of the research. The sec-
ond section discusses the methodological procedures per-
formed in this work. Results are presented and discussed in 
the third section. The fourth section outlines the findings of 
the study, limitations and proposals for future work.

2. RESEARCH METHOD

The nature of this work is applied research, whose guide-
lines are the use and implementation of TQM, as well as 
the analysis of its consequences, generating theoretical and 
practical knowledge about the subject.

Asto the problem approach, this research is classified as 
qualitative, because it refers to the object, detailedthrough 
a deep and thorough study, allowing the understanding of 
the problem to be analyzed(Gil, 2002).With regard to ob-
jectives, the research is characterized as exploratory, as it 



Brazilian Journal of Operations & Production Management
Volume 16, Número 1, 2019, pp. 53-65
DOI: 10.14488/BJOPM.2019.v16.n1.a5

55

allows providing greater familiarity with the problem, mak-
ing it more explicit. The technical procedure used was the 
case study, which consists of a complete study of one or a 
few objects to obtain a broad knowledge about them (Silva 
et Menezes, 2005).

Object of the study

The electricity distribution company of the case study is 
located in the municipality of Campos dos Goytacazes, Rio 
de Janeiro State, playing a leading role in the development 
of renewable energy sources in the country. Considered the 
largest private company in the Brazilian electricity sector, 
has four distributors in the States of Ceará, Goiás, São Paulo 
and Rio de Janeiro and provides energy to 17 million cus-
tomers, including residential, commercial, industrial, rural 
and public sector.

The new customers sector is the area intended for the 
implementation of TQM and management (guidelines, pro-
cesses and routine), which aims to supply energy to new 
consumer units (CU). The provided services are electricity 
supply to new CU, increase and decrease of power at the 
CU, rewiring electric energy of the unit, and inspection and 
verification of the meter of active clients.

The sector has an electrical engineer, two analysts that 
are production engineers, a trainee attending the ninth pe-
riod in production engineering, three administrative assis-
tants, two internal company managers, six outsourced field 
managers and 20 electricians. The electricians and manag-
ers have a technical background in electrical engineering.

At the beginning of each year, the company sends to 
each sector a panel containing the targets set by senior 

management for each performance indicator. For the new 
customers sector, object of this study, the indicators are “or-
ders after deadline (OAD)” and “unproductive visits (UVI)”, 
as shown in Figure 1. For the year 2015, period analyzed in 
this study, it was allowed until 15% of OAD and 20.23% of 
UVI. A dashboard with lights is used to assist in the compar-
ison of results versustargets, which can be classified in three 
ways: red light, when the result is above the allowed value, 
requiring corrective action immediately; yellow light, when 
the result is within a range and indicates attention from the 
sector; green light, when the result is below the established 
and ensures that the process is correct.

The data collection period was between the months of 
April and September 2015 and data from the same period of 
the previous year was used to allow comparison and analy-
sis of the obtained results. The analysis of data began in April 
for the OAD indicator and in May for the UVI indicator, be-
cause during that period the results were below the targets 
(red light). A production engineering intern was hired with 
the necessary knowledge to perform data analyses. It should 
be noted that, prior to the hiring of the intern, the sector 
just compared the obtained results with the targets using 
the panel. The development and deployment of all quality 
tools followed from the hiring of the intern, with the accom-
paniment of the analysts.

The “orders after deadline (OAD)” are the services provid-
ed to customers outside of the time established by the Bra-
zilian National Electricity Agency (ANEEL), which is the reg-
ulatory agency. For example, if there is a new demand to be 
accomplished within five days and for some reason the team 
fail to perform the service within that period, that indicator 
will be impacted. This control item is of great importance to 
the process, because it can evaluate the quality of services 
provided to customers and prevent future legal complaints.

Indicators apr/15 may/15 jun/15 jul/15 ago/15 sep/15
Result 20.50%
Target 15.00% 15.00% 15.00% 15.00% 15.00% 15.00%
Light
Result 18.75% 21.00%
Target 20.23% 20.23% 20.23% 20.23% 20.23% 20.23%
Light

Cap�on: OAD
Green light ≤ 12.75%
12.75%<Yellow light<15.00%
Red light ≥ 15.00% Red  light ≥ 20.23%

UVI

Orders A�er Deadline (OAD)

Unproduc�ve Visits (UVI)

Indicators panel - Campos

Green light ≤ 14.98%
14.98%<Yellow light< 20.23%

Figure 1. Panel with indicators and targets in 2015
Source: The authors themselves
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The “unproductive visits (UVI)” indicator monitorsthe 
electrician teams that went to the customer to carry out a 
service order, but did not execute it or cancel this order for 
various reasons, among them: the client was not there when 
the electricians arrived (absent client); the consumer unit 
(CU) or residence has nostandard equipment required for 
the connection with the property (technical defect); the cli-
ent does not know for sure which service he wants (service 
not in accordance with the request); the customer places 
two orders of the same service and when the team arrives 
at the site to run the service, the same has been done by 
another team (duplicated request); the CU of the client is 
in a protected area by the Environmental Agency (environ-
mental area).

It is important to note that UVI not only result in rework 
for teams (since they will have to return to the site again do 
the work), but also generate unnecessary expenses, since la-
bour has already been paid regardless of service completion.

Technical procedures

The first step of the study was to establish a continuous 
improvement plan based on the interests of company’s 
stakeholders to ensure that the outlined actions are aligned 
with the mission and vision of the business. The actions 
were planned, executed and controlled by the trainee and 
analysts from the perspective of the PDCA (Plan, Do, Check, 
Act) administrative model, whose main objective was to lo-
cate and eliminate possible bottlenecks in the productive 
processes and/or service provision.

Then, in order to obtain and store the data, a worksheet 
in Microsoft Office Excel 2010 software was prepared to 
compile all the anomalies arising from transactions carried 
out daily in the field, as shown in Figure 2. This database has 
been characterized as “the anomalies basis” and was mod-
ified and updated by all employees involved in the process 
(internal and field managers, electricians and administrative 
assistants) with information related to the month of the re-
cord, indicator that was affected, the type of occurrence/
problem, the cause, and the consequence.

Subsequently, the base of anomalies was used for appli-
cation of quality tools with the aim of identifying the main 
problems and the main causes that affect the non-compli-
ance with the targets set by management for each indicator. 
First, the problems and the causes were presented with the 
Ishikawa diagram to facilitate both systemic analysis (cover-
ing all problems and causes at the same time) and stratified 
(by analyzing the causes according to each problem). Then, 
the problems and the causes were evaluated with the Pareto 
chart, in order to highlight the main problem and root caus-
es. The next step was to discuss the results at a meeting un-
der the leadership of the electrician engineer with internal 
and field managers, analysts and the trainee. An action plan 
5W1H (What, When, Who, Why, Where, How) was drafted 
from that meeting.

After the implementation of the action plan, a compar-
ative analysis of the existing targets and performance indi-
cators was carried out. Once the problems were controlled 
and it was verified that the targets have been achieved, con-
sidering a monthly cycle, the routine management was de-
ployed, registering and standardizing the formulated actions 
and implementing them through the standard operating 
procedure (SOP) document.

3. RESULTS AND DISCUSSION

The process of Total Quality Management (TQM) imple-
mentation, based on management (guidelines, process and 
routine), started with the PDCA (Plan, Do, Check, Act) cycle. 
At the planning stage (P) a meeting led by the electrician 
engineer was held with all internal and field managers, ana-
lysts and the trainee in order to explain what would be done 
to show the importance of complying with the company’s 
operating procedures, the performance of the tasks within 
the time limits, and especially, to highlight the importance 
of recordingin the “Anomalies basis” sheet (Figure 2) all in-
formation that preventthem from carrying out the activity.

The planning stage, in addition to contemplating this 
awareness, included also data analysis by quality tools, Ishi-
kawa diagram, and Pareto. In the next step, Do (D), the im-

Anomalies basis

Month Affected indicator Occurrence Cause Consequence

April OAD Lack of electrician Others Unfinished service order

April OAD System error Address error Unfinished service order

May UVI Technical defect Missing client Service not executed

May UVI Technical defect Missing client Service not executed

May UVI Technical defect Incomplete standard Service not executed

Figure 2. Anomalies basis
Source: The authors themselves
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plementation of the action plan 5W1H was executed to cor-
rect the root causes that affected negatively the indicators. 
Then the results and goals were compared in step Check (C). 
For the results considered satisfactory, standardization of 
the actions was proposed by using the SOP tool on step Act 
(A).

Each step of continuous improvement planning for the 
electricity distribution company was synthesized in Figure 3.

Employee awareness - anomalies basis –
quality tools

Ac�on plan implementa�on - 5W1H

Results versus Targets

SOP implementa�on

Figure 3. PDCA
Source: The authors themselves

Indicator of “Orders After Deadline (OAD)”

After checking the panel, shown in Figure 1, it was estab-
lished the need to perform an analysis on the anomalies ba-
sis for the month of April to develop a corrective action plan 
aiming to improve the OAD indicator. First, an analysis was 
made in light of the Ishikawa diagram, as shown in Figure 4.

The Ishikawa diagram allowed visualizing all the problems 
and causes that were recorded by employees at the anoma-
lies basis. The identified problems were “system error”, “lack 
of electrician”, “support for other sectors” and “detention of 
vehicle”. For each problem, the causes that have been regis-
tered were also presented.

Then, the problems were analyzed with the Pareto chart 
in order to identify the main problem and, respectively, 
the root causes, as shown in Figure 5. It is possible to see 
through the Pareto chart that the problem “system error” 
affected 60% of the OAD indicator;thus, this is the main is-
sueto be investigated.

Again the Pareto chart was used to evaluate the frequen-
cy of the causes in order to highlight the one that most im-
pacted the indicator. Therefore, it was verified in Figure 6 
that the root cause was “address error” (error in registration 
of the client’s address when the request was made) with a 
rate of 69%.

OAD

Lack of electricianSystem error

Support for other sectors Deten�on of vehicle

Lack of maintenance

Flat �re

Support to emergence

Others

Training

Cer�ficate

Typing error

Address error

System failure

Figure 4. Application of the Ishikawa diagram for the OAD indicator
Source: The authors themselves
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Based on the data analysis, an action plan was developed 
to solve the problems that affected the indicator using the 
5W1H tool. Figure 7 illustrates the action plan carried out at 
the beginning of May 2015 to determine the steps and those 
responsible for the improvementprocess.

After the implementation of the action plan in May 2015, 
the panel shown in Figure 8 was fed and a significant im-
provement was found (yellow light) if compared with the 
previous month (red light), but still not reaching theestab-

lished target. In June, a great performance (green light) was 
achieved in relation to previous months and the target. In 
July, the performance fell again (yellow light) if compared 
with the previous month, leading managers and analysts to 
be vigilant regarding the fundamental causes observed pre-
viously. In the coming months, August and September, the 
targets were met with success (green light).

From the results, it was proposed to standardize the ac-
tivity that eliminates the “address error”, since there is a 
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Figure 5. Pareto chart applied to the problems of the OAD indicator
Source: The authors themselves

33 12 4

69%

92% 100%

0,00%

10,00%

20,00%

30,00%

40,00%

50,00%

60,00%

70,00%

80,00%

90,00%

100,00%

0

5

10

15

20

25

30

35

Address error Typing error System failure

Fr
eq

ue
nc

y

Causes

Figure 6. Pareto chart applied to causes of the OAD indicator
Source: The authors themselves
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Action plan

What When Who Why Where How

Address error 04/May/2015 Analyst To reduce registration errors 
of addresses in the system Service shop

Request that the attendants check if 
the address of the client is registered 

in the system

Figure 7. Action plan for the OAD indicator
Source: The authors themselves

Indicator apr/15 may/15 jun/15 jul/15 ago/15 sep/15
Result 20.50% 14.00% 11.00% 14.50% 12.50% 9.00%
Target 15.00% 15.00% 15.00% 15.00% 15.00% 15.00%
Light

Cap�on: OAD
Green light ≤ 12.75%
12.75%<Yellow light<15.00%
Red light ≥ 15.00%

Indicators panel - Campos

Orders A�er Deadline (OAD)

Figure 8. OAD indicator panel
Source: The authors themselves

Standard Operating Procedure (SOP)

Nt 2015.02.001
Date: 05/11/15 

PREPARATION:
Caio Souza

Leandro Machado

APPROVAL:
Carlos Eduardo

WHERE THE SOP IS PERFORMED

In the attendance store.

WHO PERFORMS THE SOP

Attendants.

WHEN THE SOP IS PERFORMED

At the time of service order registration.

RESOURCES FOR COMPLIANCE WITH CONDITIONS OF SOP

Synergia system and telephone. 

ACTIVITIES DESCRIPTION

When filling the customer record, the attendant must check if the address already exists in the system, if not, he should request to 
the central to include the street address in the system.

PROBLEM

System error.

CAUSE

Address error.

EXPECTED RESULTS

Decrease in orders after deadline (OAD) for address errorreason.

IN CASE OF ABNORMALITY WHAT TO DO

Report to supervisor.
Figure 9. Application of SOP to the “address error” cause

Source: The authors themselves
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large turnover of attendants and the training process is time 
consuming. A standard operating procedure (SOP) was elab-
orated to ratify what each attendant embedded in the pro-
cess of Campos dos Goytacazes should know to do about 
the activity, how to do and when to do it. Figure 9 shows the 
documented SOP for correction of the “address error” cause 
in order to be used every time the attendants are request-
ing a service order for a new customer. When performing 
the customer record, the attendant must check whetherthe 
address already exists in the Synergia system; if not, he/she 
should request to the central, located at the headquarters 
of the company, to include the street address inthe system, 
preventing failuresinthe return of the orders.

Indicator of “Unproductive Visits (UVI)”

The analysis of the UVI indicator anomalies basis began on 
May 2015 in order to prepare a corrective action plan, due 
to the results obtained below the specified target. An analy-
sis in the light of the Ishikawa diagram was initially made, as 
shown in Figure 10, in order to visualize all the problems and 
potential causes that were impacting the indicator. The most 
recurrent problems pointed out by employees on the anom-
alies basis were: “technical defect”, “customer”, “address”, 
“service”, “environment area” and “duplicate request”.

Then, the Pareto chart (Figure 11) was prepared in order 
to identify the most recurring problem. The problem that 
most affected the UVI indicator in May 2015 was “technical 
defect” with a rate of 43%.

The Pareto chart was used again to evaluate the frequen-
cy of causes in order to highlight the one that more impact-

ed the indicator. It was verified that the root cause was “in-
complete standard”, with a rate of 56% (Figure 12).

An action plan was prepared to solve the problem “tech-
nical defect” using the 5W1H tool. Figure 13 illustrates the 
action plan carried out at the beginning of June 2015 to de-
termine the steps and those responsible for the improve-
mentprocess.

After the implementation of the action plan, it has been 
found from the indicators panel in Figure 14 that,in June, 
the result had a great performance (green light) in relation 
to the month of May (red light). In July, a lower result was 
obtained (yellow light) in relation to the previous month, 
leading managers and analysts to be vigilant in terms ofthe 
fundamental causes observed previously. In the months of 
August and September great results were obtained against 
the targets.

As the action plan obtained the desired results, the tool 
responsible for the standardization of activities was pre-
pared. Figure 15 presents the documented SOP for cor-
rection of the “incomplete standard” cause in order to be 
used every day by the attendants of the company store. 
They should inform the customer of his obligation to build 
the energy input standard outside of the consumer unit or 
residence. The energy input standard is made up of various 
equipment and electrical installations (circuit breakers, me-
ter box, pole, secondary frame) required for connection of 
the electric network with the unit or residence. It is the duty 
of the attendant to clarify all doubts of the customersand 
deliver thema folder supplied by the company, containing 
the standard drawing and all the necessary information.

UVI

ClientTechnical defect

Address Service

Lack of a�en�on of the a�endant

Lack of client orienta�on

Address not found

Client is not at homeDemand calcula�on

Incomplete standard

Tree pruning

Figure 10. Application of the Ishikawa diagram for the UVI indicator
Source: The authors themselves
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Figure 11. Pareto chart applied to the problems of the UVI indicator
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Figure 12. Pareto chart applied to causes of the UVI indicator
Source: The authors themselves

Action plan

What When Who Why Where How

Incomplete standard 08/June/2015 Internal 
Manager

To decrease un-
productive visits Service shop

Ask the attendants to deliver to the clientes 
a folder that contains all the standard instal-

lation equipment

Figure 13. Action plan for the UVI indicator
Source: The authors themselves
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Indicator apr/15 may/15 jun/15 jul/15 ago/15 sep/15
Result 18.75% 21.00% 14.38% 17.05% 14.06% 13.68%
Target 20.23% 20.23% 20.23% 20.23% 20.23% 20.23%
Light

Cap�on:

Indicators panel - Campos

Unproduc�ve Visits (UVI)

UVI
Green light ≤ 14.98%
14.98%<Yellow light< 20.23%
Red light ≥ 20.23%

Figure 14. UVI indicator panel
Source: The authors themselves

Standard Operating Procedure (SOP)

Nt 2015.02.003
Date: 16/10/15 

PREPARATION:
Caio Souza

Leandro Machado

APPROVAL:
Carlos Eduardo

WHERE THE SOP IS PERFORMED

In the attendance store.

WHO PERFORMS THE SOP

Attendants.

WHEN THE SOP IS PERFORMED

At the time of service order registration.

RESOURCES FOR COMPLIANCE WITH CONDITIONS OF SOP

Synergia system and folder for new customers. 

ACTIVITIES DESCRIPTION

When performing the customers’ request, the attendant must guide themabout theirduty in constructing a standard with all the 
necessary equipment in theirconsumer units to allow the execution of the service. In addition, the attendant shall deliver to clients a 
folder with all the information and the design of the standard established by the company along with the electric energy regulatory 

agency.

PROBLEM

Technical defect.

CAUSE

Incomplete standard.

EXPECTED RESULTS

Reductionof unproductive visits (UVI) orders because of incomplete standards.

IN CASE OF ABNORMALITY WHAT TO DO

Report to internal Manager.

Figure 15. Application of SOP to the “incomplete standard” cause
Source: The authors themselves
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The SOP made possible the transmission of information 
and knowledge, ensuring the performance of processes 
and operations, allowing a high level of productivity to at-
tendants, managers and electricians, through the continued 
use of certain standards. The end result was the achieve-
ment of targets for the performance indicators in the ob-
served period and a best practice for the execution of the 
job. In addition, the SOP had the ability to make available to 
each person responsible for the activities, all the necessary 
information for the proper performance of the task, because 
prior to the implementation of routine management, there 
were no historical data for decision-making, no grouping of 
information, nor a diagnosis of the area.

Comparative analysis

The results obtained in the analyzed period of 2015 were 
compared with the same period of 2014. It can be noted 
that the implementation of Total Quality Management 
(TQM) and management (guidelines, process and routine) 
provided better results in 2015 as compared to the same pe-
riod in 2014, according to Figures 16 and 17.

Figure 16 shows the results achieved with respect to the 
“Orders after Deadline” (OAD) indicator. There was an over-
all improvement in the indicator after May 2015, except for 
the month of July, whichcan be justified by the initial adhe-
sion to the new measures. On the other hand, the months 
of August and September showed satisfactory results in re-
lation to the previous period, with 6.00% and 7.23% reduc-
tion, respectively.

Figure 17 illustrates the results obtained in relation to 
the performance indicator “Unproductive Visits (UVI)”. The 
graph shows a significant and gradual improvement after the 
month of June 2015, in which the new management meth-
od was implemented, highlighting the month of September 
with 8.4% reduction rate.

4. CONCLUSION

The present work consisted in applying Total Quality Man-
agement (TQM) in the new customers sector of an electricity 
distribution company, located in Campos dos Goytacazes in Rio 
de Janeiro state. For this purpose, three pillars of management 
were used: guidelines, processes and routine. The manage-
ment by guidelines allowed the mapping of targets set by man-
agement at the strategic level, the management by processes 
presented the indicators used for new customers (Orders After 
Deadline – OAD and Unproductive Visits - UVI) on the tactical 
level and the routine management allowed the standardization 
of activities through Standard Operating Procedure documents 
(SOP), representing the third level of planning.

The integration of the three management levels allowed 
the implementation of TQM through tools such as PDCA, Pa-
reto and Ishikawa charts, and 5W1H action plan. As a result 
of this joint application, both indicators obtained significant 
improvements in the examined periods when compared 
with the same periods of the previous year. There was a 
reduction of 12% in the “Orders After Deadline” (OAD) and 
22% in the “Unproductive Visits” (UVI) indicators; therefore, 
this research has achieved the proposed objective.
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Figure 16. Comparative analysis of the OAD indicator
Source: The authors themselves
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It is important to note that the performed methodology 
depended on the involvement of employees, management 
commitment and, mainly, thehiring of a trainee attending 
the ninth period in production engineering, all considered 
fundamental for the integrated implementation of the tools.

Although the results have been promising, the research 
presented limitations during execution. Initially, there was 
resistance of some employees during the implementation of 
the tools. This fact happened mainly due to natural resis-
tance generated by a new work philosophy with the vision 
that all employees are responsible for the process and not 
just for an isolated activity.

Another limitation in this study stems from the fact that 
the methodology was implemented only in a sector of the 
electricity distribution company, not allowing the inference 
of the performed methodology as a success case in other 
industries and segments.

As suggestions for future work, it is proposed to apply the 
tools used in this research in other sectors of the same seg-
ment or different segments in order to contribute to more 
relevant studies in the area. It is also suggested an analysis 
of the costs involved in the process and an analysis of perfor-
mance and satisfaction according to the perspective of the 
internal clients before and after implementingthe integrated 
tools.
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