
How to cite

Complete issue

More information about this article

Journal's webpage in redalyc.org

Scientific Information System Redalyc

Network of Scientific Journals from Latin America and the Caribbean, Spain and
Portugal

Project academic non-profit, developed under the open access initiative

Revista de Administração da UFSM
ISSN: 1983-4659
ISSN: 1983-4659

Universidade Federal de Santa Maria

Wegner, Roger da Silva; Tontini, Julia; Costa, Vânia Medianeira
Flores; Muller, Arthur; Silva, Deoclécio Junior Cardoso da

AN ANALYSIS OF THE INFLUENCE OF ORGANIZATIONAL LEADERSHIP
ON INNOVATION MANAGEMENT USING THE FUZZY-AHP METHOD

Revista de Administração da UFSM, vol. 14, no. 3, 2021, July-September, pp. 521-544
Universidade Federal de Santa Maria

DOI: https://doi.org/10.5902/1983465940719

Available in: https://www.redalyc.org/articulo.oa?id=273469809004

https://www.redalyc.org/comocitar.oa?id=273469809004
https://www.redalyc.org/fasciculo.oa?id=2734&numero=69809
https://www.redalyc.org/articulo.oa?id=273469809004
https://www.redalyc.org/revista.oa?id=2734
https://www.redalyc.org
https://www.redalyc.org/revista.oa?id=2734
https://www.redalyc.org/articulo.oa?id=273469809004


- 521 -

AN ANALYSIS OF THE INFLUENCE OF 
ORGANIZATIONAL LEADERSHIP ON INNOVATION 
MANAGEMENT USING THE FUZZY-AHP METHOD

DOI: 10.5902/1983465940719

Submission: 22/10/19
Accept: 11/10/20

Roger da Silva Wegner1

Julia Tontini1

Vânia Medianeira Flores Costa1

Arthur Muller Junior1

Deoclécio Junior Cardoso da Silva1

1 Universidade Federal de Santa Maria, Santa Maria, Rio Grande do Sul, Brazil.

ABSTRACT

Purpose – The changes that occurred in the market, resulting from technological advancement, made com-
panies pay attention to innovation in their processes, products or services, as a way to stand out. To enhance 
innovation in companies, focusing on leadership is an effective way. In this sense, the present study aimed to 
develop a model in order to list the priorities related to leadership and its interface with innovation, under the 
top management perspective of a telecommunications company.
Design/methodology/approach – For the development of the model, the Fuzzy Analytic Hierarchy Process 
(Fuzzy-AHP) method was used to identify such factors and the best alternatives so that the investigated com-
pany can make consistent decisions. Thus, the criteria chosen by the Manager and Director were discovered, as 
well as the alternatives that they cherish, contributing to the development of innovation within the company. 
Findings – The results showed that the perception of the two interviewees was similar, however, it is empha-
sized that they should better choose how to apply innovation within the company.
Originality/value – This study opens the way to highlight the importance of the theme of leadership and its 
interface with innovation for professionals in the management area, favoring decision making, in addition to 
contributing to the literature, deepening the debate on the theme of leadership and innovation, which is still 
incipient and needs development.

Keywords - Leadership; Innovation; Decision-making process; Fuzzy AHP; Management Innovation.

Rev. Adm. UFSM, Santa Maria, v. 14, n. 3, Jul.-Sep., p. 521-544, 2021

UMA ANÁLISE SOBRE A INFLUÊNCIA DA LIDERANÇA 
ORGANIZACIONAL NA GESTÃO DA INOVAÇÃO 

UTILIZANDO O MÉTODO FUZZY-AHP



Rev. Adm. UFSM, Santa Maria, v. 14, n. 3, Jul.-Sep., p. 521-544, 2021

- 522 -

Rev. Adm. UFSM, Santa Maria, v. 14, n. 3, Jul.-Sep., p. 521-544, 2021

- 523 -

organization. In light of this, we can see the importance of leadership to strengthen innovation in 
the organization, especially those focused on technology, which need to be constantly updated to 
remain in the market and have good results.

About the existing relationship and the results provided by leadership associated with in-
novation within an organization, the present study aimed to develop a model in order to list the 
priorities related to leadership and its interface with innovation, under the top management per-
spective of a telecommunications company. For this, the Fuzzy Analytic Hierarchy Process (Fuzzy-
AHP) method was used to identify the most prioritized criteria and alternatives, in order to make 
consistent decisions.

Regarding practical and theoretical justification, this research opens the way to highlight 
the importance of the theme of leadership and its interface with innovation for professionals in the 
management area, favoring knowledge about innovation and facilitating the creation of strategies 
and decision-making, based on the company’s analysis. In addition, this study corroborates the liter-
ature, deepening the debate on the theme of leadership and innovation, which is still incipient and 
needs development. As highlighted by authors such as Juhro and Aulia (2018), Hughes et al. (2018), 
Melo and Silva (2019) and Juhro et al. (2020), the empowerment of leadership in organizations can 
influence the development of innovation and, consequently, provide positive results, such as the 
generation of ideas, improvements in the organization’s processes, products or services.

2 THEORETICAL FRAMEWORK

In this section we present the considerations reported in the literature on leadership and 
innovation, in the sense that these concepts are essential when related to each other. Thus, the fol-
lowing is discussed about leadership and its interface with innovation.

2.1 Leadership and its interface with innovation

Leadership has been singled out as a decisive factor in organizations facing their goal of 
influencing people in pursuit of a purpose (Steffens et al., 2018). Hristov, Scott and Minocha (2018) 
already emphasized, in their studies, the fundamental role of the leader in inspiring his collaborators 
to work, in order to assure organization competitiveness in the increasingly disputed market. 

According to Drzewiecka and Roczniewska (2018), in leading, it is essential to know peo-
ple’s motivations and needs, because each of them has different desires, emotions and reactions. 
Griffith, Baur and Buckley (2018) added different motives that can affect the performance and be-
havior of subordinates, such as how the leader works, thus, the relationship between the leader and 
his subordinates is decisive.

For Pilkienė, Alonderienė, Chmieliauskas, Šimkonis and Müller (2018), in the sense that 
the behavior of leaders affects the way in which the leaders work, three types of leadership were 
created between the decades of 50 and 60: autocratic leadership, liberal leadership and democratic 
leadership. These forms of leadership were grouped and conceptualized in Chart 1.

RESUMO

Objetivo – As mudanças ocorridas no mercado, decorrentes do avanço tecnológico, fizeram com que as 
empresas se preocupassem com a inovação em seus processos, produtos ou serviços, como forma de se 
destacar. Para potencializar a inovação nas empresas, o foco na liderança é uma forma eficaz. Nesse sentido, 
o presente estudo teve como objetivo desenvolver um modelo para elencar as prioridades relacionadas à 
liderança e sua interface com a inovação, sob a perspectiva da alta gestão de uma empresa de telecomuni-
cações.
Design/metodologia/abordagem – Para o desenvolvimento do modelo, foi utilizado o método Fuzzy Analy-
tic Hierarchy Process (Fuzzy-AHP) para identificar tais fatores e as melhores alternativas para que a empre-
sa investigada possa tomar decisões consistentes. Assim, foram descobertos os critérios escolhidos pelo 
Gerente e Diretor, bem como as alternativas que eles prezam, contribuindo para o desenvolvimento da 
inovação dentro da empresa.
Achados – Os resultados mostraram que a percepção dos dois entrevistados foi semelhante, porém, desta-
ca-se que eles deveriam escolher melhor a forma de aplicar a inovação dentro da empresa.
Originalidade/valor – Esse estudo abre caminho para evidenciar a importância da temática da liderança 
e sua interface com a inovação para os profissionais da área de gestão, favorecendo a tomada de decisão, 
além de contribuir com a literatura, aprofundando o debate sobre o tema liderança e inovação, que ainda é 
incipiente e necessita de desenvolvimento. 

Palavras-chave - Liderança; Inovação; Processo de Tomada de Decisão; Fuzzy AHP; Inovação Gerencial.

1 INTRODUCTION

Whoever is leading an organization, guiding it to the results, makes a total difference. 
Moreover, in order to achieve satisfactory results, constant updating is necessary to attract consum-
ers and generate competitiveness (Lin & Sun, 2018). Thus, two aspects are important, the leader and 
innovation together can generate effective benefits.

Regarding innovation, over the last few years, it is referred to as essential in a constantly 
changing market. In a quick Google search, there are over 30 million results. This number increases 
further when searching for innovation, where the result rises to 526 million. This information alone 
does not show the true meaning of innovation, but the importance that is being given to it.

For Griffith, Baur and Buckley (2018), leadership is critical in the workplace as it plays an 
important role in employee engagement. Zhu, Song, Zhu and Johnson (2019) and Stiles, Ryan and 
Golightly (2018) explained that, with committed employees, tasks and objectives are achieved in 
a pleasurable way, where individuals are part of the results. In addition, leadership provides more 
dialogue and conversations of different opinions, favoring an environment of ideas conducive to 
innovation. Baumgratz, Teixeira, Werlang, Flach and Favretto (2017) verified, in their studies, that 
leadership is one of the dimensions of organizational innovation, being highlighted by managers for 
generation of innovation within the studied company. Baraldi, Vasconcellos, Serio, Pereira and Prim 
(2017) stated that innovation is related to how the organization is managed and to the management 
of external and internal elements necessary for it to take place.

Thus, some authors emphasize that leadership can enhance innovation within organiza-
tions (Hughes, Lee, Tian, Newman, & Legood, 2018; Melo & Silva, 2019; Juhro, Aulia, Hadiwaluyo, 
Aliandrina, & Lavika, 2020). Melo and Silva (2019) identified 10 essential qualities related to leader-
ship that can strengthen innovation in the organization. Leaders must be competent, communica-
tive, persuasive, participatory, charismatic, committed, rewarding, directive (know how to guide), 
visionary and empathetic. In addition, it was found that the qualities of innovative leaders are relat-
ed to their human skills as leaders, thus, the way in which these leaders relate to members of the 
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In addition to improving individuals’ personal characteristics, such as competence, com-
munication, persuasion, commitment, vision, empathy (Melo & Silva, 2019), other authors, such as 
Machado and Carvalho (2013) and Parolin (2013), point out other factors that can influence or are 
related to organizational innovation, such as training, innovation-focused culture, governance, pros-
pecting for innovation, innovation projects, innovation technology. In addition, other strategies that 
can contribute to organizational innovation are: acquisition of intangible technology, acquisition of 
other external knowledge, systemic vision among all company employees, benefits associated with 
the environment and flexible management. These factors are conceptualized in Chart 2 below.

Factors Concept

Training Support employees to develop activities with autonomy (Santos & Silva, 2015; Bi-
lanakos, Heywood, Sessions, & Theodoropoulos, 2018).

Culture of innovation Provide an environment where employees are encouraged to innovate (Wolf, 
2015).

Governance
It is the way in which the organization is directed, supervised and stimulated, in-
volving the relationships between partners, board, supervisory bodies and other 
interested parties (Molen, 2018).

Prospecting for inno-
vation

It is the ability to generate and seek innovations in desired directions, using the 
company's strategy for structuring the future (Fernandes, Lima, Silva, Tenório, & 
Ghesti, 2018).

Innovation projects Creation of an organizational environment with the objective of detecting new op-
portunities, ideas and news in order to put them into practice (Scherer, 2017).

Innovation technology News in the productive sector focused on new technologies or improvement of 
something already existing (Scherer & Piveta, 2017).

Acquisition of intangi-
ble technology

Acquisition of technology in the form of patents, licenses, know-how and services 
of general technological content (Machado & Carvalho, 2013).

Acquisition of other 
external knowledge

Technology transfer agreements originated from the purchase of license rights for 
exploitation of patents and trademarks, acquisition of know-how and other techni-
cal-scientific knowledge of third parties, so that the company creates innovations 
(Machado & Carvalho, 2013).

Systemic view among 
all company employees Ability to analyze the whole and the constant changes and changes (Parolin, 2013).

Benefits associated 
with the environment Health, safety at work, norms and regulations (Parolin, 2013).

Flexible management Its objective is to direct its efforts towards the management of people and the per-
manent process of investments in technologies (Parolin, 2013).

Chart 2. Factors related to organizational innovation
Source: Elaborated by the authors.

Based on these factors from the literature, this study sought to analyze a telecommunica-
tions company regarding the relation between leadership and innovation, using a method that lists 
the priorities through individual’s opinion, in this case, the manager and the director of the com-
pany. Thus, we present an overview to the company about its leadership and innovation, in order 
to understand how it is positioned in the market, facilitating the creation of efficient strategies to 
generate more results and make assertive decisions. Therefore, the following section describes the 
methodological procedures outlined to reach the proposed objective.

Chart 1. Forms of leadership and their concept
Source: Joo, Yu and Atwater (2018); Pilkienė et al. (2018).

Based on Chart 1, democratic and liberal leadership styles offer an environment in which 
the leaders have participation in the decisions and greater freedom to propose ideas to improve the 
organization. Conversely, in the autocratic leadership, the boss does not present freedom to collab-
orators. The role of the leader and his/her leadership can influence the culture and the way in which 
the company seeks to achieve results and consequently, innovation.

It should be noted that the literature on leadership is vast and different theories have been cre-
ated. Thus, in addition to the forms of leadership highlighted above, some authors suggest approaches 
to characterize it, called behavioral, contingency, transformational, authentic, psychodynamic leadership, 
among others (Northouse, 2004). On the other hand, transformational leadership will be highlighted in 
this study, as it has been related to innovation. Transformational leadership is a kind of participatory lead-
ership, considered adequate in this current context, where the complexity of remaining in the market and 
constant changes prevail in organizations. Thus, a transformational leader, characterized as participative, 
flexible, adaptable, close to his team, renewing his vision and strategies, is essential to achieve goals and 
survive in the competitive environment (Juhro & Aulia, 2018; Juhro & Aulia, 2019; Juhro et al., 2020).  

Regarding innovation, according to Silva and Burger (2018), it has a fundamental role based 
on new knowledge and new markets that can be reached to achieve better performance. This is 
because it is essential, according to Zhu and Cheung, (2017), that companies seek to differentiate 
themselves to reach more customers, that is, deliver products with added value and that satisfy their 
needs. In this perspective, Pei (2017) stated, through a hypothesis, that team creativity is totally 
related to how leadership is structured. Thus, leaders are vital for innovation to occur and develop 
within the organization. Geraghty and Paterson-Brown (2018) emphasized that innovations need to 
be managed to achieve success. Companies need to think about strategies, involving the develop-
ment and implementation of innovations, in order to achieve or maintain a competitive advantage.

In this sense, the authors emphasize that leadership can enhance innovation within organi-
zations, as well as highlight characteristics that can be developed or improved by leaders to create an 
innovative environment (Khalili, 2016; Juhro & Aulia, 2018; Hughes et al., 2018; Melo & Silva, 2019; 
Zuraik & Kelly, 2019; Juhro et al., 2020). Thus, it can be said that leadership promotes an innovative 
environment in organizations, as shown in Figure 1.

Figure 1. Leadership promotes innovation
Source: Elaborated by the authors.
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To calculate the uncertainty of human preposition, the adjacent fuzzy can be incorporated in 
the AHP check one by one. The FAHP approach allows a more complete and effective definition of the 
decision-making process (Wang & Chen, 2008; Kutlu & Ekmekçioğlu, 2012; Radivojević & Gajović, 2014).

It should be remembered that Zadeh (1965) introduced the theory of fuzzy sets, aiming for 
a rationalization of uncertainty associated with doubt, similar to human thought. The AHP obtained 
a complement, called fuzzy, elaborated to determine problems of hierarchical imprecision (Stefano, 
Casarotto Filho, Barichello, & Sohn, 2015; Xie et al., 2018). 

The Fuzzy-AHP method focused on defining criteria and alternatives evidenced during the 
research. The reasons given by Saaty (Saaty, 2008) regarding to the peer-to-peer comparison are 
taken into account. The sequence of defining criteria and alternatives is in accordance with the elab-
oration of the structure of the problem exposed in Figure 3.

In order to elaborate the criteria and alternatives, research was conducted on leadership 
and innovation, in different databases, highlighting Machado and Carvalho (2013) and Parolin (2013). 
Thus, we selected the main subjects and characteristics that approach leadership and innovation, 
where they became criteria and alternatives, which specify an environment conducive to innovation 
in a company. Through the opinion of the manager and director, the priority highlighted for each 
criterion and alternative was identified.
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The study presented six criteria, which served as the basis for the choice of five alterna-
tives. In this way, six criteria were developed, aiming to increase the innovation allied with leadership 
and improving organization performance. The criteria were: (Cr1) Training; (Cr2) Innovation Culture; 
(Cr3) Governance; (Cr4) Prospecting for innovation; (Cr5) Innovation Projects and (Cr6) Innovation 
Technology. It is possible to identify the concepts about the criteria in Chart 2.

The evaluation process aimed to choose the best alternative that contributes to increase 
innovation within the organization (Saaty, 1991). Thus, five alternatives were developed, according 
to Machado and Carvalho (2013) and Parolin (2013), which aimed to contribute with strategies to 
increase the performance of the company, the alternatives were: (A1) Acquisition of intangible tech-
nology; (A2) Acquisition of other external knowledge; (A3) Systemic view among all employees of 

3 METHODOLOGICAL PROCEDURES

This section presents the methodological procedures used in this study. Therefore, the re-
search characterization and the object of study are detailed, as well as the data analysis procedures 
carried out in order to achieve the proposed results.

3.1 Characterization of the research and object of study

To understand the link between leadership and organizational innovation, an applied re-
search was carried out, as it contributes to studies on the theme. This research also used the qualita-
tive approach. In the qualitative research, a structured interview was conducted to collect the data, 
with a Manager and a Director of the Human Resources area of a telecommunications company. At 
first, it sought to understand the interviewees’ understanding of innovation and how their respec-
tive leaders were characterized. In addition, using a scale of importance given to already established 
criteria on leadership and innovation in the company, essential data were collected for further anal-
ysis of the Fuzzy-AHP method, as shown in Figure 2.

Figure 2. Representation of the stages developed
Source: Elaborated by the authors.

Through Figure 2, it is briefly understood how the distribution of the analyzed criteria and 
alternatives was carried out. The questionnaire was applied in person. The following section de-
scribes the method used and the development of the modeling, referring to the presented variables.

3.2 Data analysis procedure

To develop the modeling of this study, the Fuzzy – Analytic Hierarchy Process (Fuzzy-AHP) 
method was used. Based on Saaty (2008) and Ly, Lai, Hsu and Shih (2018), the hierarchical analysis 
methodology (AHP) is considered important due to the involvement in the decision-making process 
and its precision in the solutions for problems in complex environments. The objective of carrying 
out studies using the AHP technique is to describe the actions that are located in the first, second 
and third plane that are part of the hierarchy of the decisive process.
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Step 2: The value of the synthetic Fuzzy measure in relation to the ith object is supported 
by Equations 1 to 4:

	 (1)

	 (2)

		 (3)

	 (4)

Step 3: The degree of possibility of , is established 
by Equation 5:

	 	 (5)

Also, it may be compatible with Equation 6:

	

		 (6)

Where d is the order in Figure 4 of the greatest intersection of point D between  and .

	 Figure 4. Intersection between M1 and M2
	 Source: Stefano et al. (2015).

the company; (A4) Benefits associated with the environment and (A5) Flexible management.
To form the uncertainties that exist in the AHP method, the Fuzzy groups are compared in judg-

ment form, generating the Fuzzy-AHP, obtaining a more precise definition in the decision-making (Stefano 
et al., 2015). These comparisons demonstrated the relative relevance of the criteria and alternatives.

After this process, for Saaty (1991), the consistency index (CI) is calculated using the λmax, 
obtained by: CI = (λmax - n) / (n-1) and, in the formalization, the calculation of the consistency ratio 
(CR) applied in: CR = CI / RI. The random index (RI) is reached by simulation and synthesized in Table 
1, and, in general, an acceptable consistency for n> 4 is CR ≤ 0.10. The random index is established 
by the number of matrices established by the judge.

Table 1. Random index
Source: Saaty (1991).

In this research, we used the Saaty and Shih (2009) scale together with the Fuzzy triangular 
numbers scale of Somsuk and Laosirihongthong (2014), these being evidenced in Table 2. 

Fuzzy triangular scale Reciprocal Reverse Definition 

(1, 1, 3) (1/3, 1, 1) Equal importance. 

(1, 3, 5) (1/5, 1/3, 1) Weak importance. 

(3, 5, 7) (1/7, 1/5, 1/3) Slight importance. 

(5, 7, 9) (1/9, 1/7, 1/5) Moderate importance. 

(7, 9, 9) (1/9, 1/9, 1/7) Strong importance. 

 

Table 2. Assessment scale of AHP and Fuzzy-AHP
Source: Adapted from Saaty and Shih (2009) and Somsuk and Laosirihongthong (2014).

	
After defining the scale, the following steps should be carried out Chang (1996): 
Step 1: Modification of the original (crisp) values of the original AHP model into triangular 

fuzzy numbers by comparison with each criteria-alternative pair in the matrix. The operation can be 
visualized in the following mathematical expression:
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The governance part of the company is relevant regarding innovation when observing the 
company’s Mission, Vision and Values, relating to the concepts studied previously in the theoretical 
framework. The company’s mission is to “connect people and organizations with excellence”. Its vi-
sion is to “use the most modern technologies, allied with updated safety concepts, with ethics, crea-
tivity, imagination and responsibility”, and what moves the company, that is, its values, are described 
as follows: innovation, enthusiasm, trust, customer focus and commitment

The company offers three Internet plans, between optic fiber and wireless internet, which 
are recent innovations in the communications field, allowing the user to not need a telephone line 
to enjoy the broadband services. These plans are offered to both individual and corporate clients. In 
additoon, on the company’s website, SAC is available for customer service via internet. Thus, in the 
construction of the qualitative phase, one of the managers and one director of the company were 
interviewed. This provides some essential information to understand how the Manager and the col-
laborator perceive innovation and leadership.

The company manager has completed higher education and is 38 years old. He seeks to 
always be attentive and continuously learning about the services that the company offers and the in-
novations that occur in this branch. The Director of Human Resources is 25 years old and is attending 
higher education. He has been in the company for 2 years and is a collaborator who knows all areas 
and sometimes performs other activities to help the organization. To understand the Manager’s and 
Director’s perception of leadership and innovation, Chart 3 was elaborated, in which the guiding 
questions and the opinions of the two interviewees are presented.

Discussion Manager Director

What is innovation?
A method that makes it possible to im-
prove the way services are offered and 

executed, more efficiently and effective-
ly.

They are the new products or services 
for the market, as a differential of the 

competition.

What is new in the com-
pany? New services. New services and customer support.

What innovation appli-
cations exist in the com-

pany?
New ways of customer service. Hours of service and differentiated 

services.

Is there a culture of inno-
vation in the company? 

If yes, how?

Incentives for employees to bring new 
ideas to the company with bonuses, 

awards for them.

Employees are encouraged to bring 
in new things, to propose innovations 
for high management of the compa-

ny.

How is innovation 
passed on to employees?

Providing autonomy to innovate in the 
way to accomplish the tasks.

Having the freedom to bring in new 
things and implement them, reinvent-

ing the way you do the chores.
How do you characterize 

your leadership? Democratic Servitor.

Chart 3. Opinion of the Manager and Director regarding some aspects
Source: Elaborated by the authors.

It is possible to verify that, in general, both the Manager’s and the Director’s opinions are 
similar, differing mainly in the way leadership is performed, where the Manager is more democratic, 
according to Joo, Yu and Atwater (2018), stressing that he rewards his employees when they meet 
the objectives and, frequently, the salary is increased. The Director leads in a servant way, assisting 
all areas of the organization.

The formulation of this research was based on the original method by Chang (Chang, 1996), 
thus, the first and third condition of Equation 7 were used.

Step 4: The degree of possibility of a convex Fuzzy number being greater than k convex 
Fuzzy numbers  can be defined:

	 (7)

Equation 6 takes the form of Equation 8, evaluating the minimum of possibilities:

	 (8)

Step 5: With normalization, the weight vectors are obtained by Equation 9, where W is a 
non-Fuzzy number.

	 (9)

Step 6: Thus, we calculated the global weights for the criteria and alternatives, these 
weights, represented by w2, are obtained by multiplying the local weight, which belongs wi .w1.

With all these results, the global ranking of the alternatives is calculated according to the 
following equation: . Where:

 Alternative weight of alternative n;
 Relative importance of criterion n;

 Level of preference of alternative n in relation to criterion n.

For Saaty (2008), the global value of each of the alternatives, as well as their weightings, 
results in the list of priorities, ordered from the least important, with the objective of assisting the 
manager in the decision-making process in the face of alternatives present in his daily life. These 
alternatives aimed to highlight the main medium that leads to greater innovation within the organ-
izational environment. The creation of an action plan for the application of alternatives was created 
after the FAHP analysis.

4 ANALYSIS AND DISCUSSION OF THE RESULTS

After the study of the theories about the method used, literature review on leadership and in-
novation, application of the method and organization of the data, we present the discussion about results 
obtained. Initially, the studied company was highlighted, as a way of better understanding the results.

The studied company is in the field of telecommunications and seeks the provision of ser-
vices and technological solutions for its public. It has been in the market for more than 7 years 
and serves four cities located in the state of Rio Grande do Sul: Panambi, Passo Fundo, Vacaria and 
Palmeira das Missões. Moreover, two partners with more than 22 years of experience in the tech-
nology and internet market, who seek to be always bringing new ideas to the company, manage the 
company unit from which the data was collected.
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Table 3. Weights assigned to the criteria and final prioritization
Source: Elaborated by the authors.

The consistency index (CI) and the consistency ratio (CR) of the criteria were also calculat-
ed. The CI presented 0.08141 and the CR presented 0.06565, of the criteria judgment. According 
to Saaty (2008), for the matrices be adequate and satisfactory, Erro! Indicador não definido.e CR 
values should be less than 0.10, thus observing that it complies with this rule.

Figure 5. Prioritized criterion 
Source: Elaborated by the authors.

The method used in the criteria establishes a preference level of a certain alternative, which 
is chosen by the Manager. The objective is to identify the alternative that contributes to generating 
more innovation within the company. Comparisons between the alternatives with the criteria result-
ed in 6 matrices, as shown in Table 4, in which the priority given to the alternatives can be visualized. 
General classification of the alternatives was obtained by the weighted sum of the importance index-
es, given the level of priority of the mentioned criteria.

4.1 Comparison between peers and local priorities (PMLs) through the Manager’s perception

In the parity judgment of the criteria and alternatives of evaluation, the Saaty Scale was 
used, in which the Manager establishes value judgments, as detailed in Table 2. The weighting of 
the criteria occurred through the importance of the peers, aiming to understand the innovation and 
leadership developed by the organization.

After comparing the pairs, an index called relative importance emerges as the result. It is 
observed, in Table 3, that the criterion (Cr1) “Training” is more important according to the perspec-
tive of the Company Manager, in which it presents 0.3279. This criterion is related to the support 
given to employees, through training, which aims to increase knowledge and skills on the performed 
tasks (Tamm, 2018). Next, it is the criterion “Governance” (Cr3), with 0.2513, and “Technology of 
innovation” (Cr 6), with 0.1769. According to the studies by Felin and Zenger (2014), Hagedoorn and 
Zobel (2015) and Burger and Fiates (2020), organizations that aim at innovation management pres-
ent a governance that directs their efforts towards the development of innovative activities. Innova-
tion technologies, on the other hand, directly contribute to the effectiveness, quality, efficiency and 
safety of the actions developed. in addition to creating favorable conditions for employees (Oliveira 
Salvador, Oliveira, Costa, Santos, & Tourinho, 2012).

It is worth mentioning that criteria such as innovation culture, prospecting for innovation 
and innovation projects are of little importance, according to the judgment of the Manager. This 
means that the studied company does not have these issues internalized, not putting them into 
practice. Thus, even if the company values innovation, seen from its mission and vision, as well as 
the conducted interview, many activities are not carried out so that this is sought by all and apprears 
as one of the objectives to be fulfilled.

The Industrial Revolution 4.0, arising from technological advances, presents challenges for 
organizations, while the connection, speed of information and availability of data are positive chang-
es, the individualism in sharing, status and power can cause harm and create problems. Thus, a lead-
er who helps their organization to survive these challenges and changes, as well as achieve goals, 
becomes highly demanded. To this end, the authors emphasize that transformational leadership is 
considered adequate for this more complex era, as it is characterized as a more participative leader-
ship, where leaders and collaborators are moving towards a shared mission. Thus, leaders need to 
develop some skills, such as being more flexible, adaptable, working on their emotional and social 
intelligence, improving their ability to communicate and influence, in addition to solving problems 
and making decisions (Juhro & Aulia, 2018; Juhro et al., 2020). Khalili (2016) also proposes to invest 
in training for leadership development, if the company’s objective is to create an innovative and 
creative environment for its employees.

Eckert (2017) points out that, in a survey conducted with managers, it presented innova-
tion as the main priority in organizations, surpassing concerns with employees, competitiveness, 
customers or technological capacity. Eckert also points out that, after 20 years working in Silicon 
Valley, he can say that collaboration is a determining factor in encouraging innovation. In an inno-
vation process, collaboration between coworkers allows new and radical ideas to be created and 
makes these innovators think “outside the box”, as a single, stuck and undeveloped thought may not 
generate results. 

With this, managers can combine leadership with innovation, obtaining growth and de-
velopment for their organizations. In particular, the studied company has the capacity to create 
strategies in order to improve its leadership in favor of innovation, developing the presented char-
acteristics.
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Zobel (2015) and Burger and Fiates (2020), organizations that aim at innovation management pres-
ent a governance that directs their efforts towards the development of innovative activities. Innova-
tion technologies, on the other hand, directly contribute to the effectiveness, quality, efficiency and 
safety of the actions developed. in addition to creating favorable conditions for employees (Oliveira 
Salvador, Oliveira, Costa, Santos, & Tourinho, 2012).

It is worth mentioning that criteria such as innovation culture, prospecting for innovation 
and innovation projects are of little importance, according to the judgment of the Manager. This 
means that the studied company does not have these issues internalized, not putting them into 
practice. Thus, even if the company values innovation, seen from its mission and vision, as well as 
the conducted interview, many activities are not carried out so that this is sought by all and apprears 
as one of the objectives to be fulfilled.

The Industrial Revolution 4.0, arising from technological advances, presents challenges for 
organizations, while the connection, speed of information and availability of data are positive chang-
es, the individualism in sharing, status and power can cause harm and create problems. Thus, a lead-
er who helps their organization to survive these challenges and changes, as well as achieve goals, 
becomes highly demanded. To this end, the authors emphasize that transformational leadership is 
considered adequate for this more complex era, as it is characterized as a more participative leader-
ship, where leaders and collaborators are moving towards a shared mission. Thus, leaders need to 
develop some skills, such as being more flexible, adaptable, working on their emotional and social 
intelligence, improving their ability to communicate and influence, in addition to solving problems 
and making decisions (Juhro & Aulia, 2018; Juhro et al., 2020). Khalili (2016) also proposes to invest 
in training for leadership development, if the company’s objective is to create an innovative and 
creative environment for its employees.

Eckert (2017) points out that, in a survey conducted with managers, it presented innova-
tion as the main priority in organizations, surpassing concerns with employees, competitiveness, 
customers or technological capacity. Eckert also points out that, after 20 years working in Silicon 
Valley, he can say that collaboration is a determining factor in encouraging innovation. In an inno-
vation process, collaboration between coworkers allows new and radical ideas to be created and 
makes these innovators think “outside the box”, as a single, stuck and undeveloped thought may not 
generate results. 

With this, managers can combine leadership with innovation, obtaining growth and de-
velopment for their organizations. In particular, the studied company has the capacity to create 
strategies in order to improve its leadership in favor of innovation, developing the presented char-
acteristics.
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In addition, it was possible to highlight that, through the FAHP method, the most prioritized 
alternative by the Manager was A1 (acquisition of intangible technology), representing 0.3518 of 
preference. Acquisition of intangible technology refers to the acquisition of technologies through 
patents, among other services of general technological content (Parolin, 2013). For Perez and Famá 
(2006), scholars have affirmed the relationship between the generation of wealth and intangible as-
sets, which present superior economic results and generation of value for shareholders. This demon-
strated how important it is to acquire them for better organizational performance.

Next, the priority is on alternative A2 (0.3064), regarding the acquisition of other external 
knowledge, for the company to develop or create innovations. In the study by Benedetti, Ghobril and 
Albarello (2017), the main results highlight the importance of reliable relationships between compa-
ny managers and external sources of knowledge for the generation of innovations or improvements 
in processes. On the other hand, the least prominent alternative, with 0.0984, was A3, referring to 
the systemic vision of all the organization’s employees. However, this aspect is highlighted by some 
authors as important, especially in companies in the technological field. The systemic view, that is, 
the visualization of the whole and its relationships and connections, is one of the characteristics that 
can be present in the organization and must be constantly improved (Machado Neto et al., 2017; 
Bortoluzzi, Genari, & Macke, 2018; Meurer & Voese, 2020).

Table 6. Alternatives in order of priority 
Source: Elaborated by the authors.

In addition, it should be noted that the consistency index was 0.0719. The consistency ratio 
of the alternatives was also calculated, being 0.0642, taking into account the constraints imposed by 
the model. Then, the perception of the director of the studied company is presented.

4.2 Comparison between peers and local priorities (PMLs) through the perception of the Director 
of Human Resources

After judging the criteria and alternatives of the Company Manager, the data collected 
from the Director was also analyzed. Thus, it is possible to understand the relationship or disparity 
that exists between the Manager’s and the Director’s conception of leadership and innovation.

In Table 7, it was verified that the criterion Cr1 (Training) and Cr2 (Innovation Culture) are 
more important according to the perspective of the company’s Human Resources Director, with 
0.2476 of representation. Cr1 (Training) is also cited in greater importance by the Company Manager, 
differing only on Cr2 (Innovation Culture), which is quoted with the same degree of representation 
by the Director. The culture of innovation is related to how organization works and pursues its objec-
tives, since they impact on, influence and shape the whole organizational life. They are, therefore, 
essential and should be taken into account.

Next, there is Criterion Cr6 (Innovation Technology) and Cr3 (Governance) mentioned with 
medium importance by the Company’s Director. The other criteria have a lower degree of representa-
tion, thus not being applied by the company, such as Cr4 (Prospecting and Innovation Projects). 

Table 4. Evaluation of the alternatives along with the criteria
Source: Elaborated by the authors.

The general organization of each alternative was obtained from the weighted sum of the 
relative importance indixes and the level of preference given to the criteria. The evaluation of the 
data related to the alternatives highlights the qualification criterion that presented CI 0.04110 and 
CR 0.03670. For the other alternatives, the judgment presented CI = 0.0000 and CR = 0.0000. Thus, 
as a general rule, if the consistency index is less than 0.10, then there is consistency.

Table 5. Weight of each alternative related to the criteria
Source: Elaborated by the authors.
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in processes. On the other hand, the least prominent alternative, with 0.0984, was A3, referring to 
the systemic vision of all the organization’s employees. However, this aspect is highlighted by some 
authors as important, especially in companies in the technological field. The systemic view, that is, 
the visualization of the whole and its relationships and connections, is one of the characteristics that 
can be present in the organization and must be constantly improved (Machado Neto et al., 2017; 
Bortoluzzi, Genari, & Macke, 2018; Meurer & Voese, 2020).

Table 6. Alternatives in order of priority 
Source: Elaborated by the authors.

In addition, it should be noted that the consistency index was 0.0719. The consistency ratio 
of the alternatives was also calculated, being 0.0642, taking into account the constraints imposed by 
the model. Then, the perception of the director of the studied company is presented.

4.2 Comparison between peers and local priorities (PMLs) through the perception of the Director 
of Human Resources

After judging the criteria and alternatives of the Company Manager, the data collected 
from the Director was also analyzed. Thus, it is possible to understand the relationship or disparity 
that exists between the Manager’s and the Director’s conception of leadership and innovation.

In Table 7, it was verified that the criterion Cr1 (Training) and Cr2 (Innovation Culture) are 
more important according to the perspective of the company’s Human Resources Director, with 
0.2476 of representation. Cr1 (Training) is also cited in greater importance by the Company Manager, 
differing only on Cr2 (Innovation Culture), which is quoted with the same degree of representation 
by the Director. The culture of innovation is related to how organization works and pursues its objec-
tives, since they impact on, influence and shape the whole organizational life. They are, therefore, 
essential and should be taken into account.

Next, there is Criterion Cr6 (Innovation Technology) and Cr3 (Governance) mentioned with 
medium importance by the Company’s Director. The other criteria have a lower degree of representa-
tion, thus not being applied by the company, such as Cr4 (Prospecting and Innovation Projects). 

Table 4. Evaluation of the alternatives along with the criteria
Source: Elaborated by the authors.

The general organization of each alternative was obtained from the weighted sum of the 
relative importance indixes and the level of preference given to the criteria. The evaluation of the 
data related to the alternatives highlights the qualification criterion that presented CI 0.04110 and 
CR 0.03670. For the other alternatives, the judgment presented CI = 0.0000 and CR = 0.0000. Thus, 
as a general rule, if the consistency index is less than 0.10, then there is consistency.

Table 5. Weight of each alternative related to the criteria
Source: Elaborated by the authors.
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Table 8. Evaluation of the alternatives together with the criteria
Source: Elaborated by the authors.

The general prioritization of each alternative was obtained with the weighted sum of the 
relative importance indixes and the level of preference given to the criteria. With the evaluation of 
the data related to the alternatives, it is highlighted that training and innovation culture criterion 
presented CI 0,00 and CR 0,00. Thus, as a general rule, if the consistency index is less than 0.10, then 
there is consistency.

Table 9. Weight of each alternative related to the criteria 
Source: Elaborated by the authors.

Table 7. Weights assigned to the criteria and final prioritization
Source: Elaborated by the authors.

The consistency index (CI) and consistency ratio (CR) of the criteria were also calculated. 
CI presented 0.05064 and CR presented 0.04084, through criteria judgment. According to Saaty’s 
theory, for matrices to be adequate and satisfactory, CR values need to be less than 0.10, observing 
that it follows this rule.

Figure 6. Prioritized criteria
Source: Elaborated by the authors.

As mentioned previously, the method used in the criteria establishes a preference level 
of a given alternative, which is chosen by the Manager. With this, it identifies the alternative that 
contributes to generate more innovation within the company. The comparisons between the alter-
natives and the criteria resulted in 6 matrices, according to Table 8, where the priority given to the 
alternatives is presented. The general classification of the alternatives was obtained by the weighted 
sum of the importance indexes, through the priority level of the mentioned criteria.
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theory, for matrices to be adequate and satisfactory, CR values need to be less than 0.10, observing 
that it follows this rule.
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As mentioned previously, the method used in the criteria establishes a preference level 
of a given alternative, which is chosen by the Manager. With this, it identifies the alternative that 
contributes to generate more innovation within the company. The comparisons between the alter-
natives and the criteria resulted in 6 matrices, according to Table 8, where the priority given to the 
alternatives is presented. The general classification of the alternatives was obtained by the weighted 
sum of the importance indexes, through the priority level of the mentioned criteria.
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these being positive factors. It is noticed that both Manager and Director have similarities in their 
answers, favoring the achievement of the objectives, since they are related and aligned in a purpose. 

Within this context, it is necessary to highlight that leaders and the way in which they exer-
cise their leadership role are strictly related to the goals, proposed objectives and results obtained 
by companies. Thus, for innovation to be internalized by all members, the development of leaders, 
prioritizing certain competencies, such as flexibility, adaptation, emotional intelligence, communica-
tion and influence, can create a favorable environment to achieve this important purpose, which is 
innovation. In addition, training and constant learning must be frequent for managers and directors, 
seeking to improve their leadership skills.

Therefore, as a suggestion for future studies, we leave the verification in the practice of an 
organization after using the alternative prioritized by the method, to prove if it has brought results 
to the organization. As limitations of this research, we emphasize not using the data from other Di-
rectors and Employees of the company, to enrich the analysis and results.
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Through the FAHP method, the alternative that was most prioritized by the Director was 
A1 (acquisition of intangible technology) and A2 (acquisition of other external knowledge), repre-
senting 0.2727 of preference. Regarding innovation, the Company’s Director has prioritized variables 
that directly impact on its development, according to the studied authors.

Both the Manager’s and the Director’s alternatives were similar. Thus, it is noted that the 
management mentality of the two are similar. Carnevale, Huang, Crede, Harms and Uhl-Bien (2017) 
argue that the creation of a bond between the leader and their employees, in this case manager and 
director, results in more innovative behaviors, through their interactions and common goals. On the 
other hand, it is important that both manager and director seek to highlight, in the company, other 
factors that were not mentioned with as much importance, such as having a systemic view and flex-
ible management, which can contribute to greater innovation.

Table 10. Alternatives in order of priority
Source: Elaborated by the authors.

	
The consistency index was also calculated, which presented 0.0261, and the consistency 

ratio of the alternatives was 0.0233, taking into account the constraints imposed by the model. From 
these findings, one can understand the opinion of the Company’s Manager and Director, providing 
data that helps in the business’ decision-making process.

5 CONCLUSIONS

The present study aimed to develop a model in order to list the priorities related to leader-
ship and its interface with innovation, under the perspective of the top management of a telecom-
munications company. For this, we used the Fuzzy-AHP method in order to prioritize criteria and 
alternatives through the judgments made by the professionals.

Based on this, when analyzing the variables collected through interviews with the Manager 
and the Director of the telecommunications company, it was found that the criterion prioritized by 
the Manager was “Training” and the most important alternative was “Acquisition of intangible tech-
nology”. It is evidenced the importance that the Manager giver to the training of his collaborators, 
in order to deliver more results to the company, as well as all the actors involved in it. On the other 
hand, when analyzing the data of the Director, it was found that the chosen criterion and alternative 
were the same ones that the Director pointed out as having greater importance.

With this, it is emphasized that the alternatives chosen by the directors are more complex, able 
to be used in simpler ways that bring greater results, such as having a more systemic view, on the part of 
all company employees, or even more flexible management that generates a stronger culture of idealiza-
tions and innovations. These are more traditional ways that, considering a smaller company located in a 
small city in the northwest region of the state of Rio Grande do Sul, can make greater differences.

On the other hand, the company focuses its efforts in search of innovation, as seen in the 
interviews, as well as in the company’s mission and vision, thus, the prioritized alternatives, such 
as “Acquisition of intangible technology” and “Acquisition of external knowledge” favor innovation, 
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