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a b s t r a c t

Although there are many studies on strategy formulation, little research has been done on how to
improve strategy implementation in industries. The focus of this study is to analyze the variables that can
make Production Planning and Control (PPC) an important ally in the strategy implementation process to
assist sustainable industries to be more competitive. The methodology used was multiple case study
supported on interviews with production planning and control managers of six renowned Brazilian
industries, considered sustainable by their concern with the social and environmental cause, beyond the
economic. Using Multiple Correspondence Analysis (MCA), it was possible to separate these industries in
three different groups by the number of employees for analysis, where PPC had a different role, and so
identify the following variables that can differentiate PPC to help in the process of implementing
strategy: (1) the possibility to align business and operation strategy, (2) the PPC intention to disseminate
the operation strategy on the shop floor and (3) in the company, and (4) disseminate the business
strategy in the company. The academic relevance is to extend the usual concept that PPC should be only
involved with operation strategy and present the variables that should be focused on by PPC to assist in
the process of implementing strategy in sustainable industries. The practical contribution and originality
of this research are to present entrepreneurs, executives and leaders that PPC should be used more
effectively in an effort to improve the process of strategy implementation, assisting sustainable in-
dustries to be more competitive.

© 2020 Elsevier Ltd. All rights reserved.
1. Introduction

In a world of intense changes, it is important to formulate
strategy that can achieve success, but it is also important to
implement it, especially in sustainable industries.

Although manufacturing companies are largely responsible for
the economic growth of nations, they impact environment and
society (Kravchenko et al., 2019; Tiwari et al., 2020; Piyathanavong
roduction Engineering, Nove
49, Liberdade, S~ao Paulo, SP,

tyro).
et al., 2019). Sustainability is based on three dimensions: economy,
environment and society that must be interconnected to support a
sustainable growth (Elkington, 1999; Hammer, 2015). Sustainable
industries are the ones that try to improve their operations to
minimize their negative impact (Kumar et al., 2018; Parida et al.,
2019; Steger-Jensen et al., 2019), by integrating the economic,
environmental and social dimensions of the company (Baas and
Hjelm, 2015; Quartey and Wells, 2018).

Sustainable industries need to invest in new processes, tech-
nologies, suppliers, research and development to produce in a
sustainable process and, at the same time, be competitive in the
market, competing against other companies that do not have these
concerns or costs, what is challenging (Hughen et al., 2014). For
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this, they need a strategy that can provide competitive advantage
(Porter, 1989).

Strategy design and formulation are ideas that need to be put
into practice (Contador, 2008; Merkus et al., 2019) through their
implementation in the company and, specifically, on the shop floor
under the risk of the formulated strategy will no longer be imple-
mented and the company will not achieve its objectives (Bai and
Sarkis, 2013).

Much research has been done on strategy design and formula-
tion, but less attention has been paid to how strategy is imple-
mented, despite its importance, as if strategy implementation was
something mechanical (Chebat, 1999; Engert and Baumgartner,
2016; Johannsdottir and McInerney, 2018), or if the right condi-
tions were created, strategy would be automatically implemented
in the company (Merkus et al., 2019).

Strategy formulation is an essential and challenging task, but
executing or implementing the strategy formulated in the whole
company can be even more challenging (Cândido and Santos, 2019;
Merkus et al., 2019; Shahbazi et al., 2016). Scientific studies treat
implementation as a ‘black box’, something invisible, not explain-
ing or specifying it (Merkus et al., 2019). The implementation
process is complex and causes stress not only for the people
responsible for the necessary changes, but also for the people who
will work under the new conditions (Childe, 2007).

Production planning and control (PPC), also known as Produc-
tion Planning, Programming and Control (PPCP) (Cardoso et al.,
2016), plays a key function, being responsible for planning and
control production, lot sizes, managing disturbances and reducing
their impact, to keep production running regularly (Cichos and
Aurich, 2016; Jeon and Kim, 2016; Prinzhorn et al., 2018).

Because of its power to integrate key areas in an industry, some
studies have focused on how PPC has implemented strategy in
manufacturing companies. Chen and Li (2013) studied the strategy
to integrate PPC to partners for information and communication
sharing, concluding that, by its central position, an integrated PPC
system brings benefits for operating a network manufacturing
system. Buest�an et al. (2019) presented a framework to help to
design or select an appropriate PPC system to provide the means to
implement business strategy through actions on the shop floor.
Other authors studied the capacity of PPC to disseminate the
operation strategy in the production lines, through the central
position of PPC (da Silva et al., 2012; Knollmann et al., 2014; Satyro
et al., 2016).

Although the main function of PPC is to maximize the economic
dimension in the operational process (Putz et al., 2015), there is
much research that emphasize the use of PPC to implement strat-
egy to value the environmental dimension. Tsiliyannis (2020)
studied how PPC can be used for efficient manufacturing to
reduce waste in remanufacturing, stating that it is necessary to
have a reliable forecast of the quality and quantity of returns.
Schlegel et al. (2019) used waste optimization as a variable for PPC
to manage orders in ultra-flexible factories. Heutmann et al. (2019),
Willeke et al. (2018) and Sihn et al. (2018) analyzed how energy-
efficient production can be achieved, integrating energy controls
in PPC systems. Alvarado et al. (2020), Oluyisola et al. (2020) and
Pradhan (2019) studied how PC can cooperate to reduce natural
resources consumption. Sun and Li (2018) analyzed strategies that
PPC can use to optimize energy saving and reduce carbon emissions
in manufacturing processes.

Other studies have focused on the role of PPC to implement
strategy of sustainability in the operational process. Steger-Jensen
et al. (2019) and Putz et al. (2015) analyzed decision factors that
should be considered in PPC systems to reduce environmental and
social impacts. Akbar and Irohara (2018), Grosse et al. (2017) and
Pradhan (2019), studied the inclusion of social parameters, in
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addition to the environmental and economic ones, to be considered
in PPC strategy.

Theoretical research made simplified assumptions for which
many practical issues arise, therefore it is important to identify
refinements to PPC theory to allow a better fit between practice and
production environment (Hendry et al., 2013).

The theory proposes that a company will be in a better
competitive position if PPC supports the business strategy (com-
pany) as well as operation strategy (production), and this is usually
done by choosing an efficient manufacturing process (Buest�an
et al., 2019; Olhager and Rudberg, 2002), or through efficient op-
erations management (Drohomeretski et al., 2014; Hendry et al.,
2013) that can stand the company’s competitive priorities.

The aim of this study is to deepen the theory, by analyzing the
reach of PPC in sustainable industries in a broader way, far from
choosing the most appropriate manufacturing process, or the most
efficient operations management to meet the company’s compet-
itive priority, but as an important ally in the strategy imple-
mentation process in sustainable industries to assist them to be
more competitive. The focus is on identifying the variables that can
make PPC this important ally, object of sparse studies, a gap in the
literature.

This study is divided into sections, being the introduction the
first one. The next section (number two) presents a summary of the
existing literature about strategy, sustainable development and
sustainability, green and sustainable industries and PPC. Section 3
introduces the method with justification for data collection, vali-
dation methods and the tool adopted in the study, the Multiple
Correspondence Analysis (MCA). Section 4 shows the analysis of
the role of PPC in sustainable industries, investigated in terms of:
(1) participation in the business and operation strategy formula-
tion, (2) possible influence that PPC could have on the business and
operation strategy implementation, in the whole company and on
the shop floor, (3) PPC influence on the alignment between busi-
ness and operation strategy and (4) conflict management. Section 5
highlights the results, brings the limitations of this study and
suggests future studies.

2. Literature review

Using Scopus database at the end of August 2020, with the
search strings presented in Table 1 in the tittle, abstract and
keyword field, not restricting year of publication or any other var-
iable to search, studies on PPC implementing strategy linking to
sustainability are sparse, just four documents were found, being
one a conference review.

2.1. Strategy and alignment of strategies

There are many different definitions for strategy, depending on
the angle of analysis (Almeida et al., 2015; Mintzberg, 1987; Hamel
and Prahalad, 2005). Strategy is about thinking profoundly, orga-
nize intelligently and execute an action toward a goal target
(Grable, 2015).

According to Mintzberg (1987) strategy can be understood as a
plan (procedure), ploy (trick), pattern (model), position (situation)
and perspective (view). Hamel and Prahalad (2005) state that
strategy is to create a new space in the existing industry, suited to
the strengths of the company that no other industry has found
before. Porter and Heppelmann (2014) argue that strategy is to
position a company to do things, create and capture value and
ensure competitive advantage.

2.1.1. Theoretical mark
Contador (2008) states that: (a) Competitive strategy is a way



Table 1
Search in Scopus database.

Search string No. of documents

“Production Planning and Control” 1866
“Production planning and control” AND strategy 193
“Production planning and control” AND sustainability 33
“Production planning and control” AND (implement* OR implant* OR apply OR accomplish) AND strategy 57
“Production planning and control” AND (implement* OR implant* OR apply OR accomplish) AND strategy AND sustainab* 4
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of confronting competing companies in gaining buyer’s preference;
(b) Business competitive strategy is the competitive strategy of a
company or a business unit for the positioning of a product or the
company itself in a market and evidences the external vision of the
company (the vision it has in relation to customers, competitors
and other external factors); and (c) Operation competitive strat-
egy is the internal strategy of the company for its departments or
functional areas, approaching the choice of means to be used by the
company to achieve competitive advantage; it refers to existing
skills or competencies to be acquired and defines the internal ac-
tions of the company necessary for the implementation of the
competitive strategy of business. The concept of Contador (2008) is
to increase the competitiveness of the company by obtaining
competitive advantages.

The potential of the operation strategy as a powerful weapon is
often overlooked by top executives, which usually do not engage
with operation strategy and, therefore, reduces the competitive-
ness of their manufacturing (Skinner, 1969; Wheelwright and
Hayes, 1985; Krause et al., 2014).

This study is based on the theory that business strategy and
operation strategy are interrelated, each one affecting and being
affected by the other (Skinner, 1969; Wheelwright and Hayes,
1985), so it is important that the operation strategy is aligned to
the business strategy to be implemented on the shop floor and,
therefore, produce objective results (Contador, 2008; Contador
et al., 2020).

This study is also based on the theory that the alignment be-
tween operation strategy and business strategy occurs when a
process, technology, system and production team is willing to
endorse business strategy on the shop floor, which in turn, provides
the basis for achieving themain goals and themission of a company
(Ansola et al., 2011; Gonz�alez-Benito, 2011).

Aligning operation strategy to business strategy is not an easy
task (Marinho and Cagnin, 2014), especially on the shop floor, when
operation managers have to take a significant number of decisions
(Chan et al., 2014; Satyro et al., 2016), some conflicting with each
other and, by carelessness, strategy implementation can be lost.

In a world of so many changes, pressed by the uncertainty of
economy (Fener and Cevik, 2015; Luthra et al., 2019), intense
competition (Pun and Ghamat, 2016; Rau et al., 2019), climate
change (Dubey et al., 2016; Mohamed Shaffril et al., 2019), reduc-
tion and scarcity of natural resources (Hofmann (2019); Oliveira
et al., 2018; Wang et al., 2019), changing in the manufacturing
environment (Chan et al., 2014), among other various factors of
pressure, companies tend to lose focus on their objectives and on
how they could reach them (Ansola et al., 2011; Bergada�a and
Thi�etart, 1997; Chan et al., 2014), impacting strategy
implementation.

2.2. Sustainable development and sustainability

The natural resources that manufacturing requires to produce
are not endless, their capacity of regeneration to provide ours and
the next generations has been overemphasized in the last years and
now are cause of concern. Additionally, manufacturing is one of the
3

main users of natural resources and responsible for about 38% of
CO2 emissions around the world, the most CO2 emission sector,
polluting the planet (Global Report Initiative (GRI), 2011; Garetti
and Taisch 2012; Taisch 2012).

Sustainable development is defined through the Brundtland
Report as “the development that meets the needs of the present
without compromising the ability of future generations to meet
their own needs” (World Commission on Environment and Devel-
opment (WCED), 1987, p.43). Grounded on this definition, strategy
formulation based on environmental sustainability should support
a productive system to supply present and future generations
(Hansen and Jones, 1996), also taking into account technical limi-
tations, worldwide poverty and social institutions (Bansal and
Desjardine, 2015; Newman, 2006).

Once sustainability can be understood as the capability to
develop, examine and preserve adaptive capacity (Holling, 2001),
strategy formulation based on environmental sustainability should
focus on generating and fostering adaptive capacities, transforming
the process of environmental management into a progressive
process by nature (Newman, 2006). Strategy based on sustain-
ability should be adaptable to support new ideas and thoughts
(Crate, 2006), and although there is much understanding of sus-
tainability (Seuring andMueller (2008)), many industries foster the
triple bottom line concept, coined by Elkington (1999), who states
that sustainability is based on three pillars: environmental, social
(or socio-cultural) and economic conditions, or people, planet and
profit (Hammer, 2015).

Other authors state other pillars, such as business case (eco-
nomic), societal case (social) and natural case (environmental)
(Dyllick and Hockerts, 2002), economic prosperity, healthy people,
livability and environmental quality (Hammer, 2015), spirituality as
the fourth pillar (Inayatullah, 2005), spirituality, gender equity and
ecology (Schwing, 2002), employee well-being, social re-
sponsibility, organizational commitment and financial perfor-
mance (Fry and Slocum (2008)).

2.3. Green and sustainable industries

The United Nations Industrial Development Organization
(UNIDO, 2010) brings the concept that green industries are the ones
that reduce their environmental footprint, maximizing resource
efficiency and cleaner production, adopting the three Rs strategy:
Reduce, Recycle, Reuse. UNIDO encourages sustainable production
and consumption patterns (Kurnia et al., 2018). The concepts of
sustainable development are incorporated into the modern idea of
green industries (Tarasova et al., 2014).

Sustainable industries are the ones that consider the impact of
their operations and product in the (1) environment (environ-
mental dimension) to reduce consumption of nonrenewable re-
sources and emissions to a minimum, improving resources
efficiency; (2) society (social dimension) generating benefits to the
society in addition to the concern to generate (3) profits (economic
dimension) to continue and improve their activities (Kumar et al.,
2018; Parida et al., 2019; Steger-Jensen et al., 2019).

While the term ‘green industries’ is referred to industries that



Fig. 1. Selection of the companies for the multiple case study.
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are committed to the notion of sustainable development, sustain-
able industries is refereed to industries that are committed to the
triple bottom line (TBL) concept of Elkington.

There are many considerations for sustainable industries
(Moldavska, 2016), such as: are the ones that increase the value of
raw material, products or components, keeping the accessibility of
natural resources and environment of quality for future generations
(Skerlos et al., 2008), manufacturing processes that minimize
negative environmental impacts, conserve energy and natural re-
sources, are safe for employees, communities and consumers, and
are economically sound (Howard, 2007). Considered for others as a
synonym of green manufacturing, sustainable industries are the
ones that adopt a production process that uses inputs with reduced
environmental effect through gains of production efficiency,
reduced amounts of waste and/or pollution created with economy,
concerned with the social aspect, and also aiming to improve the
corporate image (Lakshmimeera and Palanisamy, 2013; Xu et al.,
2016).

Elkington (2018) states that companies in general, and mainly
those using TBL, should try to be “the best for the world” than “the
best of the world,” stopping " all of us overshooting our planetary
boundaries” and that TBL should be rethought to emphasize this.

Giannetti et al. (2019) propose the FIVE SEctor SUstainability (5
SEnSU) model, where it is possible to see the relationship between
natural environment and humans, giving basis to discuss sustain-
ability of production systems under a more holistic approach,
considering: (1) Environment (providing resources and receiving
residues), (2) Production unit (central to themodel), and (3) Society
(providing resources [socio-economic resources], and receiving
products).

2.4. Production planning and control (PPC)

Production Planning and Control (PPC) plays a key role in in-
dustries, such as coordinating, planning the orders and controlling
the many aspects of the manufacturing tasks (Cichos and Aurich,
2016; Jeon and Kim, 2016), which are increasingly complex
(Caridi, and Cavalieri 2004; Kubat et al., 2007).

PPC is the intermediate between production and customer,
represented by sales, being responsible for reaching the logistical
and economic objectives of the industries (Seitz and Nyhuis, 2015;
Cichos and Aurich, 2016), interfering in the production system to
continue producing to attain schedule, guaranteeing the delivery of
products within the stipulated deadlines through an economical
and efficient operation production (Grundstein et al., 2017; Putz
et al., 2015; Yang et al., 2016), contributing to reach business ob-
jectives (Monostori et al., 2010; Phillips and Nikolopoulos, 2019).

2.4.1. Production planning and control and strategy
implementation

The literature on Production Planning and Control and strategy
implementation is basically descriptive.

Abusalem (2018) studied how reducing the variations in the PPC
processes assisted new strategies to increase management prac-
tices. For the strategy of improving production planning and con-
trol, it was possible to implement lean manufacturing in
companies, which reduced waste and increased the quality of the
production process (Alfieri et al., 2009; Mascarenhas et al., 2019).

There are studies about the barriers of implementing PPC
strategy in customized companies (Huang, 2014), industries
(Giacon and De Mesquita, 2011; Hendry et al., 2013; Thürer et al.,
2011) and furniture sector (da Silva et al., 2012). There are other
studies about the new PPC strategy, such as: to increase flexibility
and so implement sustainability paradigms through better opera-
tional organization (Putz et al., 2015), to implement strategy to
4

reduce lead time fluctuations (Brito et al., 2018; Knollmann et al.,
2014), to improve operations (Schmidt, 1998; Stevenson, 2006;
Xu et al., 2003), to reduce stock uncertainties (Brito et al., 2018).

3. Method

As a strategy of research, multiple case study was used,
involving five renowned Brazilian industrial companies and an
automaker that belongs to the top 10 automakers in Brazil, in a total
of six companies.

The aim of multiple case study is to increase external validity
(Voss et al., 2002) for the development of a theoretical structure,
unlike statistical generalizations, which seek to determine the
prevalence or frequency of a given phenomenon (Thakkar et al.,
2012; Yin, 2010).

Different from the statistical procedure that seeks for a sample
set, within a confidence interval to represent the universe or set,
multiple case study is limited from six to ten cases (Yin, 2010). If the
multiple cases are contradictory, the initial propositions should be
reviewed and tested with another set of cases (Yin, 2010).

In order to select the industrial companies for this research,
ETHOS Institute (2020), which congregates companies concerned
to manage their business with social responsibility and environ-
mental sustainability in Brazil, was contacted. This institute indi-
cated 13 sustainable industries, but just one agreed to participate in
this study.

The Industrial Federation of the State of Sao Paulo (FIESP, 2020),
which is the largest Brazilian class entity, representing 131 unions
of employers with almost 130,000 industries of various sectors and
sizes, indicated other 22 sustainable industries. These sustainable
industries expressed the relevance of preserving natural resources
and respecting people on their websites and have been certified by
ISO 14001. The contact with all of them was made by e-mail and
telephone, but only four of these companies agreed to take part in
this research.

Finally, it was possible to keep in touchwith a top-level manager
of an important multinational automaker in Brazil, who agreed to
participate only if no strategic or secret information was required
and under condition of complete anonymity. Fig. 1 displays the
selection process for the multiple case study.

A pre-test of the questionnaire was carried out with a former
manager of a metallurgical company with 200 employees, when
some adjustments were made. The interviews were conducted in
Portuguese language. The answers had to be annotated by hand, as
the interviewees did not allow the recording of them, as they
considered the information confidential. In order not to lose con-
tent, as soon as possible, right after the interviews, the answers
were rewritten in full, to be as faithful as possible to the interviews.

The multiple case study was supported by interviews consisted
of two phases:

First phase - the interviewees were asked to answer a semi-
structured questionnaire, with demographic questions, whose re-
sults are presented in Table 2. After that, questions were asked
about the role of PPC in these industries and possible contributions
to the implementation of strategy, presented in the Appendix.



Table 2
Industrial companies selected.

Industrial Companies Sector of activity No. of Employees Capital Origin

A Automaker More than 9000 Multinational
B Chemical 400 National
C Auto parts 700 Multinational
D Personal & Healthcare 5000 Multinational
E Auto parts 2000 National
F Auto parts 160 Multinational
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All the respondents were top-level managers, responsible or
directly linked to PPC, and the interviews were conducted in their
own plants, except the automaker by confidentiality issues, and
industry E that was moving its plant and the manager thought it
was not convenient to do the interview in the plant for security
reasons.

By their hierarchical level, two of the interviewees reported
directly to the CEO and the other four to the Industrial Director, or
similar position. They had experience in their positions, ranging
from 8 to 32-years of experience and all of these companies were
continuously operating in Brazil from 20 to 52 years.

Second phase - the interviewees were stimulated to talk freely
about any subject that deserved to be mentioned in addition to the
questionnaire and also to make any criticism to the questions. The
reason was to verify any bias in their answers, comparing the two-
phase interview, as stated by Yin (2010) it is necessary to confront
evidence to try to improve the trust and reliability of the data
collection instrument. No contradiction was found between what
was answered in the first phase and what was said in the second
phase of the interviews, which could compromise the validation of
the data. Fig. 2 presents the research methodology.

The validity of the construct was made through the use of
multiple sources of evidences, such as: direct observation, analysis
of reports and websites, and public information available in media,
were all used to triangulate the evidence to verify the accuracy of
the collected data (Yin, 2010). Reliability that is the possibility of
replicating the case study, was made by the six multiple case
studies carried out, which were used to obtain analytical
Fig. 2. Research methodology.
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generalization or external validity (Yin, 2010), discussed in sections
4 and 5 that follow.

This study used Multiple Correspondence Analysis (MCA),
which is a multivariate statistical technique that allows the analysis
of qualitative data simultaneously. MCA allows studying the re-
lations between three or more nominal variables, reducing the
spatial distribution of data to usually two or three dimensions,
making it possible to recognize groupings and correspondence
between them (Carvalho, 2004; Pestana and Gageiro, 2008). MCA is
used for exploratory and descriptive data analysis, transforming
qualitative data, associating each one to the scores, allowing not
only its graphical representation, but also the separation and
proximity of categories (Pestana and Gageiro, 2008).

For each variable, the distance between its categories is reflected
in a graph, so that it is possible to analyze the joint graphical rep-
resentation of a large number of variables and identify similar
categories located next to each other; the graphical axles identify
the dimensions found in the data (Blasius et al., 2009; Pestana and
Gageiro, 2008). The results come from the analysis of visualization
of columns and rows of the data table in a usually two-dimensional
graphics generated, called map (Blasius and Schmitz, 2015; Blasius
et al., 2009; Carvalho, 2004). Due to the standardization used in
MCA, the chi-square distance, it can be used to analyze small to
large samples (Blasius et al., 2009).

The multivariate statistic of qualitative data was supported by
the IBM SPSS v.24 (2016) software to identify homogenous groups
among the researched industries (Carvalho, 2004), so that it was
possible to analyze the collected answer for each individual group,
avoiding possible bias for analyzing all these industries as a whole.
The research focus and the categories of classified answers are
presented in Table 3.
4. Results and discussion

The IBM SPSS Statistics v.24 software was run reducing to 2
dimensions to provide the map, as presented in Table 4.

Dimension 1 was responsible for 53.9% of the total inertia and
dimension 2 for 39.8%, together these two dimensions represented
93.7% of the total inertia. Cronbach alpha was used to evaluate the
consistency of the internal scale for each group of statements
(Cronbach, 1951). It was possible to select these two dimensions
because their Cronbach alpha were more significant or equal to 0.7
considered of good internal consistency (Pestana and Gageiro,
2008; Robinson et al., 1991).

These sustainable industries were compared in dimensions 1
and 2, illustrated in Fig. 3. Industry A and F were isolated from the
other industries. Industry A in the second quadrant was an auto-
maker withmore than 9000 employees, the biggest in the research,
and industry F was an auto part with the lowest number of em-
ployees among these industries, 160, also isolated in the third
quadrant, so that their analysis were held individually.

Industries B, C, D, and E were closer to each other in the chart,
representing greater homogeneity, and although all of them were
sustainable industries, they were from different industrial sectors



Table 3
Research focus and categories observed in the answers.

Research Focus Categories observed

No. of employees 1) Up to 250; 2) 251e500; 3) 501e1000; 4) 1001e5000; 5) 5001 or more
Capital origin 1) National; 2) Multinational
Business strategy formulation (participation) 1) Yes; 2) No
Business strategy (grade of disclosure) 1) Implicit; 2) Explicit
Operation strategy formulation (participation) 1) Yes; 2) No; 3) Partially
Operation strategy (grade of disclosure) 1) Implicit; 2) Explicit
Business strategy (dissemination in the industry) 1) Yes; 2) No; 3) Partially
Business strategy (dissemination on the shop floor) 1) Yes; 2) No; 3) Partially
Operation strategy (dissemination in the industry) 1) Yes; 2) No; 3) Partially
Operation strategy (dissemination on the shop floor) 1) Yes; 2) No; 3) Together with other sectors
Alignment between business and operation strategy (determination) 1) Yes; 2) No; 3) Partially
Management of conflicts 1) Yes; 2) No; 3) Negotiating

Table 4
Model summary.

Dimension Cronbach’s alpha Variance accounted for

Total (eigenvalue) Inertia % of variance

1 .922 6.473 .539 53.941
2 .862 4.771 .398 39.759
Total 11.244 .937
Mean .897a 5.622 .468 46.850

a. Cronbach’s alpha average is based on the average eigenvalue.

Fig. 3. Reduced dimensions of the selected industries, main variable normalization.
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and capital origin (Table 2). Industry B belonged to the chemical
sector, national capital, industry D to the personal and healthcare
sector, multinational, and industries C and E to the auto parts sector,
multinational and national capital, respectively.

Based on Fig. 3, the analysis was divided into three groups: (1)
Industry A, (2) Industries B, C, D and E, and (3) Industry F.

The discrimination measures of all variables are presented in
Table 5. In gray, the discrimination measures that have values
around or bigger than Cronbach’s alpha of each dimension were
6

identified (Table 4), showing the most important variables that
allow characterizing each dimension.

The 1st. dimension was discriminated essentially by: (1) the
number of employees, (2) the purpose of PPC to align business and
operation strategy, (3) the intention of PPC to disseminate the
operation strategy on the shop floor, and by (4) the business
strategy in the company.

The 2nd dimensionwasmainly discriminated by (1) the number
of employees, which discriminated in both dimensions, by the (2)
objective that PPC had to disseminate the operation strategy in the
company and (3) on the shop floor.

In Fig. 3, the graph of the discrimination measures (Table 5) is
presented, where it was possible to identify the variables that
better discriminate, considered the ones that were further away
from the origin. Those close to the origin are disregarded because
they are not distinguished from the normal behavior, that is, the
most shared by the respondents.

The interview questions that provided better discrimination are
presented in Table 6 and the summary of the answers is shown in
Table 7. The total of the questions can be seen in the Appendix.

The number of employees (i) was indicated by MCA as the
greater differentiator.

4.1. The variables that can make PPC an ally to implement strategy

The analysis of Table 5 and Fig. 4 lead to the study of the
following variables: (i) the number of employees; (ii) the purpose
of PPC to align business and operation strategy; (iii) the intention of
PPC to disseminate the business strategy in the company, (iv) the
intention of PPC to disseminate the operation strategy on the shop
floor; and (v) the intention of PPC to disseminate the operation
strategy in the company, in three groups: (1) Industry A; (2) In-
dustries B, C, D and E, and (3) F.

The other variables of study presented a lower significance of
analysis identified by MCA, so their analysis were discontinued.

MCA helped to discriminate the variables, making it possible to
analyze the research on a more consistent basis, which would be
difficult using other statistical techniques.

4.1.1. Number of employees
This result suggested that the sector of the industry and capital

origin did not differentiate the role of PPC, but the size of the in-
dustry represented by the number of employees. The industries B,
C, D, and E had from 400 to 5000 employees, industry A had more
than 9000 employees, and industry F had 160.

4.1.2. The purpose of PPC to align business and operation strategy
This variable reinforces the understanding of the importance

that the operation strategymust be aligned to the business strategy



Table 5
Discrimination measures.

Variables Abbreviation Dimension Average

1 2

No. of employees No. of employees .969 .909 .939
Capital origin Capital of origin .494 .078 .286
PPC participates in the business strategy formulation PPC participates in bs strgy form. .688 .005 .347
Grade of bus. strategy disclosure Grade bus.strgy. disclosure .087 .533 .310
PPC participates in the operation strategy formulation PPC particip. oper.strgy (formulation) .009 .179 .094
Grade of operation strategy disclosure Grade oper. strgy disclosure .037 .674 .356
PPC disseminates the business strategy in the company PPC disseminates bs strgy in co. .917 .005 .461
PPC disseminates the business strategy on the shop floor PPC disseminates bs strgy shop fl. .494 .078 .286
PPC disseminates the operation strategy in the company PPC disseminates op. strgy in co. .518 .859 .689
PPC disseminates the operation strategy on the shop floor PPC disseminates op. strgy shop fl. .917 .848 .883
PPC tries to align business and operation strategy PPC tries to align bs and op. strgy .964 .034 .499
PPC tries to solve conflicts to implement business and operation strategy PPC tries to solve conflicts to implt bs & op. strgy .378 .570 .474
Total active 6.473 4.771 5.622
% of variance 53.941 39.759 46.850

Table 6
Interview questions that provided better discrimination.

Questions that provided better discrimination

(i) Number of employees?
(19) Does PPC seek to coordinate so that business strategy (company) and operation strategy (production/operation) are aligned with each other? If so, how?
(13) Does PPC seek to coordinate so that business strategy (company) is taken into account/executed company-wide?
(16) Does PPC seek to coordinate so that the operations strategy (production) is taken into account/executed on the shop floor, or fulfill determinations?
(18) Does PPC seek to coordinate so that the operations strategy (production) is taken into account/executed company-wide, or fulfill determinations?

Table 7
Summary of the answers.

Variables Group of industries

A B, C, D and E F

(i) No. of employees >9000 399 < No.< 5001 160
(ii) PPC tries to align business and operation strategy No 75% Partially

25% No
No

(iii) PPC disseminates the business strategy in the company No 100% Partially No
(iv) PPC disseminates the operation strategy on the shop floor No 100% Together Yes
(v) PPC disseminates the operation strategy in the company No 75% Partially

25% No
Yes
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to be implemented on the shop floor, and so produce objective
results (Ansola et al., 2011; Contador, 2008; Contador et al., 2020;
Gonz�alez-Benito, 2011).

PPC can be used as an ally to provide such alignment, by its key
position between the production and the customer, making it
possible to connect the internal to the external environment of the
industry (Seitz and Nyhuis, 2015; Cichos and Aurich, 2016).

4.1.3. The intention of PPC to disseminate the business strategy in
the company

The business strategy must be disseminated in the company, so
that all other strategies must be aligned with it to produce positive
results (Contador 2008; Satyro et al., 2017; Venkatraman and
Camillus, 1984).

It is advantageous to disseminate business strategy throughout
the company, which can contribute to assist in its implementation
(Benrey (1985); Contador, 2008; Wiig, 1997), and PPC can be
included as a key element in this.

4.1.4. The intention of PPC to disseminate the operation strategy on
the shop floor

This finding confirms that PPC is a relevant instrument to
disseminate the operation strategy in the production lines (da Silva
et al., 2012; Knollmann et al., 2014; Satyro et al., 2016), and can be
7

used to implement sustainability paradigms in manufacturing op-
erations (Putz et al., 2015).

4.1.5. The intention of PPC to disseminate the operation strategy in
the company

It is relevant that not only business strategy, but also operation
strategy, can be known in the company, so the alignment between
them can be observed, helping to implement strategy and opera-
tion strategy that can be transformed in a powerful weapon,
contributing to the competitiveness of the company (Skinner, 1969;
Wheelwright and Hayes, 1985; Krause et al., 2014).

The finding of this potential by PPC and the other variables
above point to PPC as an important ally in the strategy imple-
mentation process (business and operations).

4.2. Industry A

Industry A, with over 9000 employees, reported that its PPC did
not play the role of coordinating the alignment of the business
strategy (company) and operation strategy (production), nor did it
disseminate/implement business strategy within the company, nor
disseminate/implement operating strategy on the shop floor or in
the company.

The respondent added that PPC had no power over other



Fig. 4. Graphic representation of the discrimination measures.
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departments/areas, was limited to performing its duties, but that
PPC was needed as a pathway between sales and production.

Limiting PPC this way, as a restricted department/area confined
in its internal functions, industry A did not use the potential of PPC
to assist in the implementation of the strategy in the company.

The findings of this study may contribute so that this big auto-
maker can reconsider its position and start to open PPC assign-
ments, so that it can present its potential to assist the
implementation of the strategy throughout the company.

4.3. Industries B, C, D, and E

Industries B, C, D and E composed a group with the number of
employees varying from 400 to 5000. Three out of four (75%)
informed that PPC had partially attempted to coordinate, so that
business strategy (company) and operation strategy (production)
were aligned, but that PPC was limited in this role because pro-
duction team also had autonomy to do their job, so they tried to
negotiate when necessary and one industry of this group reported
that it was not the role of PPC to pursue this alignment.

All these respondents informed that PPC had partially attemp-
ted to disseminate/implement business strategy within the com-
pany because PPC had a limited role and had no reach over all other
departments/areas.

All the respondents also informed that PPC had tried to
disseminate/implement the operation strategy on the shop floor,
although in conjunction with production/operation personnel, and
some others related to it, in a more collaborative way, respecting
the limitations of the other departments/areas.

The samemajority of this group of industries stated that PPC had
partially attempted to disseminate/implement operation strategy
within the company due to the limited role of PPC and the necessity
of negotiating with other departments/areas. Just one respondent
informed that this dissemination/implementation was not the role
of PPC.

Being considered an important ally in the strategy imple-
mentation process does not imply that PPC will be consideredmore
8

important than the other departments, or that it can impose itself
on others or even just assert their positions, which could cause a
power struggle in companies, creating more problems than
helping.

PPC is part of the company, so it must work in an integrated way
with the other departments/areas, dialoguing and negotiating
whenever necessary.

4.4. Industry F

Industry F, with the lower number of employees, mentioned
that PPC did not have the direct role of aligning business and
operation strategy, being limited at production.

The respondent also informed that PPC interacted with some
departments/areas, so PPC was limited to attempt to disseminate/
implement business strategy within the company.

The dissemination/implementation of the operation strategy on
the shop floor was considered by this respondent as the central role
of PPC, involving all departments/areas and hierarchical levels
when necessary. The dissemination/implementation of the opera-
tion strategy in the company was also considered an essential role
of PPC because sometimes PPC had to interact with other areas to
provide the continuous production flow.

Restricting PPC to production, industry F did not use the po-
tential of PPC to assist in the implementation of business strategy,
which should contribute to increase the competitiveness of the
company.

5. Conclusions

The focus of this study is to analyze the variables that can make
Production Planning and Control (PPC) an important ally in the
strategy implementation process in order to assist sustainable in-
dustries to be more competitive. To reach this objective, a research
with six renowned Brazilian sustainable industries was conducted,
using multiple cases study supported on semi-structured ques-
tionnaire and direct observation, when experienced managers
were interviewed.

The results indicated that the role of PPC varied accordingly to
the size of the industry, here measured by the number of em-
ployees. In sustainable industry A, withmore than 9000 employees,
PPC was limited to its regular routines, remaining restricted, sug-
gesting that the full potential of PPC was not used, and thus
reducing operation power to achieve business objectives, in op-
position to the orientations of Skinner (1969), Wheelwright and
Hayes (1985) and Krause et al. (2014), possibly limiting the
implementation of strategy and, therefore, the achievement of the
company’s objectives.

In sustainable industries B, C, D and E, with the number of
employees varying from 400 to 5,000, PPC was more collaborative,
tried to negotiate with operation team, was more concerned with
trying to implement the operation strategy on the shop floor and in
the company, aligning business and operation strategy, promoting
strategy for sustainable management, which could improve the
strategy implementation process in alignment with the orientation
of Hoskisson et al. (2000), Schaap (2006), and Sellitto et al. (2017),
and contribute to use the potential of the operation to achieve
business objectives, reinforcing the orientation of Skinner (1969),
Wheelwright and Hayes (1985) and Krause et al. (2014). In this case
PPC is used as an ally to implement strategy. Being collaborative,
PPC negotiates and interacts with other departments/areas,
without making its opinion/goals prevail.

In sustainable industry F, with 160 employees, the role of PPC
varied, focusing on trying to implement the operation strategy on
the shop floor and in the company, but without getting involved
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with the alignment between operation and business strategy, or
with the dissemination of the business strategy in the company, an
intermediate position between the two other groups of industries.
PPC is limited to operations, and its potential to assist in the
strategy implementation is underused.

The academic relevance is to extend the usual concept that PPC
should be only involved with operation strategy and present the
variables that should be focused on by PPC to assist in the process of
implementing strategy in sustainable industries given that, in day-
to-day operations on the shop floor, barriers appear and hinder the
implementation of strategy (business and operations) in sustain-
able industries (Chan et al., 2014; Satyro et al., 2016).

The variables identified are: (1) align business and operation
strategy, so that process, technology, system and production team
can apply business strategy on the shop floor through operation
strategy, contributing to reach the company’s objectives; dissemi-
nate the (2) business strategy and (3) operation strategy in the
company, for its key position, involved with many different areas,
and being an intermediate between sales and production, PPC
should care so that business and operation strategy can be known
and aligned in all contacts, conflicts, negotiations, making it
possible to maintain the focus on implementing strategy at the
most varied levels of the company; (4) disseminate the operation
strategy on the shop floor, so that operation can achieve its goals
and operation strategy can be a powerful weapon to conduct the
company to be more competitive as stated by Skinner (1969),
Wheelwright and Hayes (1985) and Krause et al. (2014).

The practical contribution and originality of this research are to
provide the ways entrepreneurs, executives and leaders can use
PPC as an ally in an effort to improve the process of strategy
implementation, assisting sustainable industries to reach their
objectives and thus be more competitive.

As a limitation of this research, the results presented could not
be generalized due to the reduced number of sustainable industries
studied, limited to just one sector of the economy of a developing
country, so, for future researches, it is suggested to reproduce the
same method in sustainable industries in other countries, with
different numbers of employees/other sectors of economy in order
to confirm or deny the validity of the findings.
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