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In this study, the sustainable development and quality management scenario is

studied by means of a bibliometry on the Scopus database. During the

bibliometry, the models used to practice sustainable quality were catalogued.
These models had their functions defined, and their area of action related to
the Triple Bottom Line pointed. The 30 most cited articles in the bibliometry
had their research opportunities pointed out, in case there is future research,
and also their challenges were catalogued to assist in future research in the
sustainable development and quality management scenario.

© 2022 Published by Faculty of Engineering

1. INTRODUCTION

Sustainable development is a recurrent and necessary
practice for all humanity and its development to create a
viable future for the planet. People have a higher quality
of life with rapid economic growth compared to other
generations, but they must also deal with the burden of
this growth, because the high consumption of materials,
degrade the environment and increase waste, and
moreover can be harmful to health. One tool that has
been used to mitigate these consequences is Quality
Management, because it integrates sustainability in the
area of product development, modifying the spending of
materials, and can generate material and capital savings
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for companies(Nguyen, Phan, and Matsui, 2018; Siva et
al. 2016; Rodrigues et al., 2019;Zgodavova et al., 2019).
Quality management brings with it optimizations for
processes, evaluating their performance, improving your
production line, whether in the area of material use or in
the manufacturing time of a product, in the work team,
and in several other areas. But, it takes a high level of
effort to apply quality management in a company, as it
is a drastic change in the production line. There are
many tools in quality management, such as the Ishikawa
diagram, Histogram, Pareto chart, Control chart, and
many other tools available to improve the quality area
of a company (Chen, Lee, and Wang, 2020; Elkington,
1998b; Siva et al., 2016; Siva, Gremyr, and
Halldorsson, 2018).
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The quality area of a company is becoming the main
point and one of the biggest investments that companies
have made. This area leads the future, with its
environment-friendly ideas and tools. It also helps the
company in its production line. The companies'
customers are demanding an attitude that involves care
for the environment, and boycotting companies that
refuse to follow environmental standards, showing that
quality management (Costa et al., 2019; Sa et al., 2019;
Barbosa et al., 2021; Sa et al., 2020). The care for the
environment is being treated as important by society
(Baumgartner, 2014; Goyal, Agrawal, and Saha 2019;
Schmitt et al., 2016; Siva et al., 2016; Bravi et al., 2020;
Talapatra et al., 2022).

2. THEORY BACKGROUND

In this section the scientific literature is reviewed to
introduce the theoretical foundations of the topics
sustainability and quality management. The most cited
articles in the literature were prioritized.

2.1 Management with Triple Bottom Line

The concern with the environment and with sustainable
measures began to be a concern during the 1980s, where
the regulations that addressed the environment were
updated. In 1987 the Brundtland report was published,
which  defines  sustainability —and  sustainable
development as "development that meets the needs of
the present without compromising the ability of future
generations to meet their own needs. For this statement
to be fulfilled it is necessary that organizations adopt
sustainable measures in their production process, for
this innovation in products, marketing methods, and
manufacturing processes is recurrent and research in the
area of sustainability is important (Klewitz & Hansen
2014; Lozano, 2006; Redclift, 2005).

The Brundtland report, published in 1987, is important
for the sustainable development of mankind, but it is not
something simple to achieve. In it, a series of measures
to be taken by countries to promote sustainable
development were mentioned, among them, the
preservation of the environment, the reduction of energy
consumption, the increase in the use of renewable
energies, and the control of uncontrolled urbanization.
These measures have entered the corporate environment
and have become targets for companies, since in the
long run the benefit would be better. With this, several
methods and tools were developed to make these
measures a reality. One of these methods developed was
the Triple Bottom Line, which consists in finding the
balance between human needs, the integrity of the
environment, which is very challenging due to the
scarcity of resources, and the companies' profits
(Klewitz & Hansen, 2014; Kloepffer, 2008; Redclift,
2005; Wu, 2013).
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The Triple Bottom Line is a methodology that has three
aspects: profit, people, and planet. This tool is necessary
for the sustainable development of an organization,
since it is possible to see the scarcity of resources in the
future. The first aspect of the Triple Bottom Line is
profit, which relates to the finances of the organizations,
which relates to the production of profit, together with
cost reduction and risk reduction. After the
dissemination of sustainable development companies
can have a beneficial impact on the world without
harming their profits, and the use of the Triple Bottom
Line has shown to lead companies to success in their
business. Second, we have people, which concerns
society as a whole and the impact of companies on
society, and the focus of companies is to please their
customers. Not only with their products, but with their
ideas, and to achieve this goal, many companies get
involved with NGOs that focus on caring for the
environment, and thus pleasing customers and having a
sustainable business development. And the third aspect
is the planet, involving the care for the environment,
and the management of natural resources, and to meet
this aspect, organizations are using materials in an
ethical and environmentally friendly way, changing the
origin of their energy to use renewable energy, all this
to reduce carbon emissions into the atmosphere. And
these three aspects used together generate sustainable
development, even though companies are the main
cause of climate change, they have the tools to improve
the environment (Bocken et al. 2014; Elkington 19983;
Kloepffer 2008; Wu 2013; Carvalho, Santos &
Gongalves, 2020).

2.2 Quality Management

Quality Management (QM) is a set of ideas and tools
used to impact an organization's environment in
multiple ways and can be defined as a philosophy
consisting of principles, practices, and tools that include
values such as customer focus, constant improvement,
and decisions based on proven research. One of the first
reasons for the use of Quality Management in the 90's
was the improvement of product quality, where it seeks
to meet customer expectations by increasing capital
input (Nguyen et al., 2018; Siva et al., 2016). QM
brings several improvements to the work environment
and its production, helping organizations to solve
structural problems related to the production chain of
their product until it reaches the customer (Nguyen et
al., 2018; Sales et al., 2022; Silva et al., 2021; Jimenez
et al., 2019; Ribeiro et al., 2019). QM has benefits that
address economic profit and objectives beyond capital,
such as the effectiveness of the production process,
organizational management, efficient use of inputs, and
reduction of negative impacts on the environment.
These actions are accomplished by reducing material
waste, reusing materials, and using energy efficiently.
Analyzing most of the benefits that QM brings, it is
possible to see that, in its majority, there is an impact on
the organization's capital, either by reducing labor,
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increasing production, reducing unnecessary expenses
(Abbas, 2020; Jermsittiparsert, Namdej, and Somjai,
2019; Nguyen et al., 2018).

However, even with the advantages made possible by
quality management, organizations do not apply its
methods as recommended aiming at their profits. One of
the big problems with this is for example, the pollution
of nature, which is impacted by large companies
cheating environment protection laws and deforestation.
Also situations where for the implementation of a
quality management method to be successfully
implemented, feedback is needed from employees and
workers of the organization, and many of them do not
cooperate at the time of feedback or are not sincere at
the time of the survey. The implementation of a quality
method brings several changes to a work environment,
as it impactsfrom the supply of a material. Its
production method and processes, and the delivery and
care of a customer's preferences, so it takes great
financial and manpower effort to successfully apply a
quality method (Bowman et al., 2018; Kumar et al.,
2020; Schmid, Olaru, and Verjel, 2017; Schmitt et al.,
2016).

Organizations live in a competitive environment,
searching for higher production. With the advent of
quality management many companies are using as a
goal to be a sustainable company, encouraging small
businesses to follow sustainable standards and apply
quality management methods. Most customers today
pressure organizations to adhere to sustainable methods
in the production of their products making quality
management become something important in the
production structure of a company (Aryanasl et al.,
2016; Goyal et al., 2019; Kumar et al., 2020).

2.3 Sustainable Development and Quality
Management

Sustainable development was considered important
starting in the 1980s, when laws involving the
environment were updated, and progressive companies
took sustainable development as a goal to guide their
production. The result obtained was the optimization of
the production line and consequently higher turnover.
To maintain the quality tools were used to beat the
sustainable goals of companies not only improving the
financial but also contributing to the environment, and
creating an ecosystem where customers asked for
sustainable attitudes that respect the environment
(Bastas & Liyanage 2018; Siva et al., 2016).

The use of quality tools to achieve sustainable
development in a company has shown to bring several
benefits such as, managing resources by reallocating
their use and even recycling helping the environment in
the fight against waste of materials, helping to reduce
costs and even increase profits by improving logistics

and time spent on the production line. The study of the
team in conjunction with the materials allows the
improvement the company's management. The analysis
of the substitution of materials that can be harmful to
the environment by recyclable and environmentally
friendly materials helps to improve the companies'
performance, and it aims at the environmentally
sustainable long term (Bastas and Liyanage, 2018;
Jermsittiparsert et al., 2019; Nguyen et al., 2018; Siva et
al., 2018).

Some examples of quality tools in practice: the Ishikawa
Diagram can be used to identify problems directly in the
product or in the production line. After its application
results, such as process improvement, problem
resolution and classification of the causes of the
problem can be obtained. Another example would be
the use of the control chart that provides the variations
of a process analyzing whether the data are within the
required limits, having as a benefit the sample of the
production status and the long-term stability of the
production process. Like these there are several quality
tools that facilitate companies in achieving their
sustainable ecosystem (Giindiiz, Nielsen, and Ozdemir,
2013; Siva et al., 2018; Tien Bui et al., 2016; Wang et
al., 2017).

3. RESEARCH METHOD

This research is classified as applied and exploratory,
with a qualitative approach. The technical procedures
adopted, respectively, were bibliometric research and
content analysis (Kothari & Garg, 2019). The
bibliometric analysis was important, since it explains a
relationship between the number of publications and
citations, the results presented by the article, and its use
for further research (Bornmann et al., 2016; Reis et al.,
2020). This analysis also makes it possible to visualize
the performance of a research, therefore a bibliometric
analysis performs statistical analyses on published
documents from several indicators (Aledo et al., 2018;
Alvarenga et al., 2021).

4. RESULTS AND DISCUSSIONS

From the analysis of Table 1, which shows the
opportunities for research in the area of Sustainable
Quality, we can see the grouping into 4 categories, as
follows:
e Analyze the impact of quality management
tools on sustainable development, with 6 notes;
e Use the quality model in another environment
following the sustainable model, with 9 notes;
e ldentify advantages of quality methods based
on sustainability, with 4 notes;
e Propose changes in the study using sustainable
models as a basis, with 11 notes.
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Table 1. Sustainable Quality Research Opportunities

Opportunities

Authors

Analyze the impact of quality management tools on sustainable
development

(Bastas & Liyanage, 2018; Goyal et al., 2019; Gupta, Rajesh K.
Singh, & Suri, 2018; Gupta, Rajesh Kumar Singh, & Suri
2018; Leiber 2018; Siva et al. 2018)

Use the quality model in another environment following the
sustainable model

(Bowman et al., 2018; Hasanzadeh, Saadatpour, & Afshar

2020; Isaksson, 2019; Kumar et al. 2020; Li, Yan, & Duan

2019; Savov et al., 2017; Siva et al., 2016; Xie et al., 2016;
Zeng et al., 2017)

Identify advantages of quality methods based on sustainability

(Aryanasl et al., 2016; Bardfield et al. ,2016; Savino & Mazza
2016; Schmid et al., 2017)

Propose change in the study using sustainable models as a basis

(Abbas, 2020; Barbaritano, Bravi, and Savelli 2019; Bekele et

al., 2018; Chen et al., 2020; Dort et al., 2020; Jermsittiparsert et

al., 2019; Li et al., 2018; Nguyen et al., 2018; Ozkaya & Erdin
2020; Schmitt et al., 2016; Tarig et al., 2020)

After performing the analysis of table 1, it can be
noticed that the 2 gaps of opportunities that stood out
are: "Use the quality model in another environment
following the sustainable model" with 9 notes and
"Propose a change in the study using sustainable models
as a basis" with 11 notes. This analysis shows that the
main opportunities in the area of Sustainable Quality are
related to the variant of an already existing model, and

Table 2. Sustainable Quality Research Challenges

this variant can refer either to a change in how the
model works, or where it is being applied, showing a
path for the evolution of the Sustainable Quality area.

Importantly, the gaps show the viability of the models
for the evolution of Quality and sustainable
development.

Challenges

Authors

Difficulty in obtaining data volume and quality

(Barbaritano et al., 2019; Bastas & Liyanage 2018; Chen et al.,
2020; Dort et al., 2020; Ozkaya & Erdin 2020; Savino &
Mazza, 2016; Siva et al., 2016)

Lack of support in obtaining information from participants to
generate a reliable survey

(Abbas, 2020; Bardfield et al., 2016; Bowman et al., 2018;
Gupta, Rajesh K. Singh, et al., 2018; Gupta, Rajesh Kumar
Singh, et al., 2018; Isaksson, 2019; Jermsittiparsert et al., 2019;
Leiber, 2018; Siva et al., 2018; Xie et al., 2016)

Problems in the development of the research to generate
reliability in the study

(Bekele et al., 2018; Goyal et al., 2019; Li et al., 2018, 2019;
Nguyen et al., 2018; Tariq et al., 2020)

Difficulty in applying the quality method in relation to
sustainable developments

(Aryanasl et al., 2016; Hasanzadeh et al., 2020; Kumar et al.,
2020; Savov et al., 2017; Schmid et al., 2017; Schmitt et al.,
2016; Zeng et al., 2017)

Table 2 shows the challenges of research in the area of
Sustainable Quality. One can see the grouping into 4
categories, namely:

o Difficulty in obtaining the volume and quality
of data" with 7 notes;

e Lack of support in obtaining information from
participants to generate a reliable research"
with 10 notes;

e Problems in the development of research to
generate reliability in the study" with 6 notes;

o Difficulty in applying the quality method in
relation to sustainable developments" with 7
notes.

Table 2 presents the challenges separated into gaps
faced by the articles studied. It is possible to see that the
challenge with the most notes is "Lack of support in
obtaining information from the participants to generate
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reliable research”, which shows a clear difficulty in
making progress with Quality and Sustainable
Development within an environment due to lack of
commitment from the workers involved in the process.
Table 3 shows 18 models used in Sustainable Quality
management, their main focus within the pillars of
Sustainable Quality and their function when applied. It
is worth mentioning that all the models mentioned have
an impact on the three pillars of Sustainable Quality,
being social, environmental, and economic.

By analyzing the table it is possible to notice that the
social pillar is one of the least cited. The explanation is
that the social one is always developed, since if it
affects the environmental one it is directly linked to the
sustainable future of humanity, and if it affects the
economic one, it is directly related to society and how it
is directly linked to the economy.
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Table 3. Models used in Sustainable Quality

Model TBL Funcgao References
Groundwater Quality Environmental Assessing groundwgter quality for domestic (Li et al., 2018)
Assessment and agricultural use
Supply Chain N Dealing V.Vlth. matgrla}ls and SCIVICes In an (Gupta, Rajesh K. Singh,
Econdmico organization aiming at Sustainable
Management et al., 2018)
Development
Total Quality o . Decrease t-he amount of energy f'md financial (Abbas, 2020; Chen ct al.,
Econdmico/Environmental | expenses in order to follow environmentally
Management . . 2020)
friendly practices
Multl.-O'bJegtlve Econdmico Work}ng with multiple d}fferep'F objlectlves (Ehsan & Yang 2018)
Optimization simultaneously for risk mitigation
Green Supply Chain . Eliminate or reduce waste material, be it (Jermsittiparsert et al.,
Environmental .
Management energy or chemical 2019)
Managed Aquifer Treat wastewater discharge and promote the
Richargge Environmental /Social removal of nutrients and pathogens from the (Bekele et al., 2018)
water

Scenario-based Interval-
stochastic Fraticle

Managing the allocation of water resources

optimization with Laplace Environmental and managing water q}lal_lty under various (Zeng et al., 2017)
. uncertainties
criterion
Integragdo da Quality Managing the relationship between defects
Management com Economic and product performance using lean six (Goyal et al., 2019)
Sustentabilidade focada . ”
. . sigma
em impacto dos defeitos
European Foundation for Managing the leadership system to improve
Quality Management Social organizational capacity and relationships (Aryanasl et al., 2016)
Excellence Model within an organization
Total Quality
Managemenemcojunto Dealing with the relationship of the leader
com Transformational Social and his image before his employees aiming (Chen et al., 2020)

Leadership e Executive
Ability

at the organization's long-term goals

Economia Circular

Environmental /Economic

Aims at alternative reuse of materials
through recycling and the right choice of
materials

(Barbaritano et al., 2019)

Multiple-criteria
Decision-making

Economic

Dealing with unstructured problems with
multiple conflicting objectives

(Gupta, Rajesh Kumar
Singh, et al., 2018)

Sustainable Fire
Management

Environmental /Social

Use prescribed fire in conjunction with
sustainable practices to reduce fire risk and
decrease the risk of excessive smoke to the

population

(Bowman et al., 2018)

National Organizational
Assessment

Social/Economic

Used to address the issue of Quality and
Sustainable Development in low and middle
income countries

(Bardfield et al., 2016)

Risk-based Balance
Inexact Water Resources
Optimization Model

Environmental

Regional water resources management
facing the uncertainties of the region, having
repulsion to risk incorporated limiting the
volatility of the expected profit

(Xie et al., 2016)

Multi-Pollutant Waste
Load Allocation Program

Environmental

Reduce the potential for eutrophication in a
river reservoir system with discharges from
aquaculture industries in the region

(Hasanzadeh et al., 2020)

Time-delay Compensated
Gain-scheduled
ventilation system

Economic/Social

Solving the delay of the indoor air quality
process inside subways based on Smith
Predictor, improving the salubrity of the

place

(Tariq et al., 2020)

Malcolm Baldrige
National Quality Award
Model

Economic

Using linear regression as an evaluation
method, it is concluded that the use of
quality management is determined by the
property

(Abbas, 2020)
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5. CONCLUSION

This study aimed to identify the existing scientific gaps
of the papers with the highest number of citations in the
theme of Sustainable Quality and Sustainable
Development that are indexed in the SCOPUS database,
taking into consideration publications entered as of
2016. To complete this objective, an applied research
was conducted, of exploratory nature and qualitative
approach. The method and technical procedures were
adopted, respectively, the bibliographic research and the
literature review. As a contribution of this research, it is
pointed out the holistic view of opportunities to carry
out new investigations on Sustainable Quality and
Sustainable Development.

Analyzing tables 1 and 2, it is possible to identify a path
for further research, since research opportunities were
found and it was clarified some of the possible problems
that can be faced during the research, and table 3 shows

References:

18 models found in the articles studied, showing their
functions and their work focus, through the pillar of
Sustainable Quality.

This work faced the limitation that the research was
conducted using only the SCOPUS database, even
though it is considered the most structured and
comprehensive database today, but can provide a
limited view of the studies on the subject. It is suggested
that, for future research, other databases such as Web of
Science, Science Direct, SciELO, and others be used, to
obtain a broader view of the area. It is also possible to
use some of the gaps highlighted in the research to
develop a research study, which shows that the theme is
not exhausted and continues with opportunities in the
research area.
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